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GLOSSARY - Terms and Abbreviations

Australian Height Datum (AHD): a common national plane of level corresponding approximately
to mean sea level.

Reduced Level (RL): a measured height above Australian Height Datum.

Manual or Floodplain Development Manual: The New South Wales Government publication
"Floodplain Development Manual", 1986.

Significant Wave Height: A parameter used to define the characteristics of ocean waves within
a real sea. Normally defined as the average height (from crest to trough) of the one third highest
waves.

Nearshore Zone: Inshore zone (extending through breaker zones) and including areas of
nearshore currents.

Flood Probability

Annual Exceedence Probability (AEP): the probability of an event (say a flood) occurring or
being exceeded in any one year.

Probable Maximum Precipitation (PMP): the rainfall calculated to be the maximum which is
likely to occur.

Probable Maximum Flood (PMF): the flood resulting from the PMP storm.

Flood Damages

Direct Damage: damage caused by contact with floodwater eg. structural damage to building,
water damage to furniture or house contents or damage caused by silt and debris.

Indirect Damage: damage caused by flooding though not directly eg. clean-up, loss of trade, cost
of alternative accommodation or loss of wages.

Tangible Damage: damage that can be quantified in monetary terms, includes direct and indirect
damages.

Intangible Damage: damage that occurs but is difficult to quantify eg. increased stress in the
community or disruption to community life.

Potential Damages: an estimate of the flood damage that represents the maximum damage loss
if no action is taken to reduce the damage.

Actual Damage: an estimate of the flood damage that makes allowance for any action taken to
reduce the damage.
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Mean Annual Damage: an estimate of the annual average damage from the full range of floods.
It is obtained by summation of the product of damage and probability over the full range of
flooding.

Economic Factors

Capital Cost: total construction cost of project, including land acquisition, survey, investigation
and design.

Discount Rate: the nett interest rate, equal to the nominal interest rate minus the inflation rate.
Amortisation: annual interest and redemption payments over the economic life of the project.

Economic Life: period during which a works item remains in a satisfactory working condition
before being replaced.

Recurrent Cost: annual cost for maintenance and operation eg. power, fuel.
Annual Cost: sum of amortisation, operation and maintenance cost for a year.

Nett Present Value: the sum of money which, if invested today at the adopted interest rate, would
be sufficient to fund all annual costs of the project over the economic life.

Nett Present Value-Capital Cost Ratio: ratio of nett present value of annual costs of a project to
the capital cost. This ratio reflects the relativities of capital and recurrent costs of a project.

Benefit-Cost Ratio: ratio of the monetary benefits of a project to the cost of a project. This ratio
can be determined on an annual cost basis or nett present value basis.

Relative Cost Effectiveness: ratio of the relative benefit for a project to the relative cost of the
project. This ratio enables a variety of projects which provide different benefits to be compared.
It is also equal to the ratio of the benefit-cost ratio for a project to the benefit-cost ratio for the
reference project.
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SUMMARY

The Marshalls Creek Floodplain Management Plan is presented in two volumes. This volume,
the Floodplain Management Plan Report, presents the available information and considerations
leading to the components of the Floodplain Management Plan. The Floodplain Management Plan
is presented in a companion volume and covers the provisions of the Plan.

This report and the Floodplain Management Plan have been prepared by Paterson Consultants in
response to a Brief issued by Byron Council. The report and Plan have been prepared following
the guidelines outlined in the NSW Governments "Floodplain Development Manual”.

There have been numerous investigations into flooding behaviour along Marshalls Creek. There
have been several examinations of floodplain management measures but these have not come to
fruition through a Floodplain Management Plan.

Significant flooding is thought to have occurred along Marshalls Creek since first European
settlement. Anecdotal evidence reports major flooding as occurring from 1921. Historical
records are available at Billinudgel since 1972 and other locations (eg New Brighton).
Unfortunately, there is no long term continuous record of floods along Marshalls Creek.

The largest historical flood occurred in May 1987, commonly referred to as "The Mothers Day
Flood". The 1987 event approached the design 1% AEP flood at Billinudgel but only approached
the 5% AEP event at New Brighton.

There is insufficient flood information available throughout the whole study area to confidently
predict flood behaviour under either existing or future conditions for the range of likely events.
Thus, computer based models of the catchment hydrology and floodplain hydraulics have been
used in order to identify flood behaviour. This work was essentially undertaken in previous
investigations.

Flood hazard analysis throughout the Marshalls Creek floodplain has been undertaken using
combinations of flood depth and flow velocity (as outlined by the Floodplain Development
Manual) and based on the results of computer modelling for the design 1% AEP flood. The bulk
of the flood-liable area of Marshalls Creek is classified as "High Hazard - Flood Storage". The
existing urban areas are generally outside the "High Hazard" areas. The exceptions are New
Brighton and the western parts of the Billinudgel village zone.

Flooding in Marshalls Creek can be caused by:

- heavy rainfall over the catchment

- elevated ocean levels entering the Brunswick River system
- ocean waves spilling over the dune system

. combinations of the above
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Much of the Marshalls Creek floodplain is prone to inundation by elevated ocean levels. The low
lying nature of the Marshalls Creek floodplain implies the area will be susceptible to
"Greenhouse" induced changes when they occur.

There is some uncertainty as to when "Greenhouse" changes will occur. It is thus recommended
that any floodplain management strategies be tested against their ability to cope with Greenhouse
induced changes and any works or measures be developed such that future change to cope with
"Greenhouse" impacts can be facilitated.

The coastal processes near the Marshalls Creek floodplain have been reviewed. During the past
10 years there has been considerable debate regarding the presence (and otherwise) of permanent
openings of Marshalls Creek to the Pacific Ocean through the dune system. Review of coastal
process indicates any such openings would be ephemeral (ie non-permanent), being opened either
through break-out of flood waters or "Break-in" of ocean waves and closed by coastal processes.

The review of coastal processes also indicates that any potential ocean outlets need to be located
distant from the Brunswick River entrance so that a significant water level difference exists
between Marshalls Creek flood levels and ocean water levels on the beaches to provide sufficient
energy to create an opening through the dune system.

Ocean storms create large waves which break on and run up the beach faces. There are recorded
instances of such events overtopping the dune system and eroding the dune system itself in the
Marshalls Creek area.

A variety of statutory land use planning provisions apply through the study area namely:

State and regional planning policies ( eg State Environmental Planning Policies)
Regional Plans and Strategies (eg North Coast Urban Planning Strategy)

- Local land use strategies (eg Byron Local Environmental Plan)

Community specific control plans (eg Development Control Plans, "DCP’s")

Byron Shirewide DCP No 1 applies to the area while DCP 14(a), 14(b) and 14(c) apply to Ocean
Shores, New Brighton and Ocean Shores North and South Golden Beach respectively.

The socio-economic profile of the area indicates two groupings at Ocean Shores, Ocean Shores
North and Billinudgel as compared to New Brighton and South Golden Beach. The first group
has higher than average ages with fewer children while the second group has higher than average
numbers in the 5 to 14 year group. Both groups are seen as having a high level of mobility.

The flora and fauna reviews indicate that the study area provides a diverse habitat with numerous
species and habitats present. Endangered and threatened species of both flora and fauna have
been identified in the study area.

Byron Shire Council
Marshalls Creek Floodplain Management Plan
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Flood damages have been assessed throughout the study area using the ANUFLOOD computer
package based on:

- a property database derived from survey of all buildings in the flood liable area;

- a water level versus flood damage relationship based on recent flooding at Nyngan,
Inverell and other areas; and

- flood water level frequency for various locations derived from the computer based
hydrology and hydraulic models.

The property database indicates there are some 71 residences and commercial premises in the
study area that are flood liable in the 1% AEP flood. The total number of residences and
commercial premises that have a less than desirable freeboard (0.5 m) above the design 1% AEP
flood throughout the study area is 263.

Flood damages have been divided into "Tangible Damages" (which can be quantified) and
"Intangible Damages" (which are difficult to quantify).

Tangible damages have been quantified in this study using "Direct" flood damages which accrue
by direct contact by floodwaters (eg structural damage, damage to possessions) and "Indirect”
flood damages which accrue but without direct floodwater contact (eg loss of earnings, clean-up
costs). The estimation of flood damages is detailed in Chapter 6.

The average annual potential direct flood damage to residential areas is $ 55,800. The largest
proportion of damages (some $ 35,080) occurs in New Brighton. The average annual potential
direct flood damages to commercial/industrial properties in the study is $ 55,100. Ninety seven
percent of the commercial/industrial damage occurs at Billinudgel. It is noted that value of
commercial/industrial damage is similar to residential damage.

The total mean annual tangible damage for the Marshalls Creek floodplain has been assessed at
$ 198,000 which includes direct and indirect damage. It is noted that in order to totally eliminate
flood damage, while achieving a cost benefit ratio of 0.5, flood mitigation works cannot exceed
$ 2.45 million in cost.

Community consultation through the development of the draft Floodplain Management Plan has
been undertaken by:

- a Value Management workshop at commencement to reduce the 46 available
options to four (4),

- informal community information/consultation through neighbourhood groups to
assist in identifying issues;

- formal correspondence with government bodies and community groups; and

- community newsletters.

Byron Shire Council
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The current floodplain management measures in place are:

- adoption of the 1% AEP event as the Flood Standard;

- minimum habitable floor level controls;

- a levee system at South Golden Beach and Ocean Shores North; and
- development of a flood warning system.

There appears to be little benefit in reducing the adopted Flood Standard as a large proportion
of the floodplain is susceptible to elevated ocean water levels.

The current minimum floor level controls, based on the 1986 flood study, provide a higher than
minimum required freeboard above the 1% AEP design flood levels (refer Section 9.2).

The South Golden Beach - Ocean Shores North levee scheme is considered to provide protection
in the 1% AEP design flood (refer Section 9.3).

Emergency response through the study area is the responsibility of the SES. Response to floods
is detailed through the Byron Local Flood Plan. Review of the Flood Plan suggests that it is
generally satisfactory given the nature of flooding in Marshalls Creek. A series of improvements
are recommended, addressed chiefly at improvement to the distribution of flood warnings.

The Value Management workshop, held in June 1995, identified three works options and a single
management option for possible inclusion in the floodplain management strategy. The options
were:

Option A Dredging of Marshalls Creek and lowering of training walls.
Option B Lengthening of Orana Bridge.

Option C Construction of flood outlets at Wooyung, Ocean Shores North and
"Holiday Village" with the Kallaroo Circuit bund and Capricornia Canal
fully opened.

Option D Enforcement of a "quarantine" on future development of the floodplain.

The review of the effectiveness and practicality of the works options (options A, B and C above)
indicates that none of the works is able to provide a significant reduction in flood levels or to
significantly reduce the number of houses flooded. The "Quarantine" option (option D) is
considered to be an appropriate measure to prevent significant increases in flood-liability for
existing development but it does not reduce existing flood damage potential.

House-raising and flood-proofing were found to be measures which could significantly reduce the
impact of flooding for individual properties.

Byron Shire Council
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The comparison of options assessed the relative performance of each option against relevant
criteria, including:

- flood mitigation effectiveness;
- environmental impacts;

- social impacts; and

- economic performance.

This comparison found that flood-proofing, the "Quarantine” option and house-raising ranked
ahead of the "do nothing" option, while the flood mitigation works options were all ranked below
the "do nothing" option.

The preferred floodplain management strategy contains a number of non-structural management
measures which are aimed at reducing the impact of flooding. These measures include:

- flood-proofing and house-raising;

- improvement of flood warning procedures and implementation of a recurrent
community education programme;

- implementation of a "Quarantine" or prohibition on further development on the
floodplain; and

- floor level controls for new construction, with preference for highset construction
and limited site filling.

The preferred floodplain management strategies are detailed in the "Floodplain Management
Plan", a companion volume to this report.

Byron Shire Council
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1. INTRODUCTION

This investigation presents the supporting information for the works and measures contained in
the Marshalls Creek Floodplain Management Plan.

The investigation has been undertaken by Paterson Consultants Pty Ltd, Grafton, in response to
a brief issued by Byron Shire Council, dated September 1995.

The Floodplain Management plan and report have been prepared in consultation with Byron
Shire’s Floodplain Management Committee and with the community through formal and informal
processes.

The activities undertaken in the preparation of this Floodplain Management Plan have been in
accordance with the general guidelines outlined with the NSW Floodplain Development Manual
(Ref.1). Under the management process outlined in the Manual, councils are encouraged to
create floodplain management committees covering specific geographical areas. The floodplain
management committees, as envisaged in the Manual, are seen as comprising a balanced
representation of elected members, council staff, technical specialists and local community
representatives. Whilst the committee reports to council and provides a valuable community link,
it does not have the powers and functions of a formal Local Government Committee, which is
constituted of elected members of Council under the Local Government Act.

The objectives of this project are outlined by the Study Brief as comprising the production of a
Floodplain Management Plan which:

- when implemented will reduce the impact of flooding and flood liability on
individual land owners and occupiers and reduce the private and public losses from
flooding; and

- will ensure that future development proposed on the floodplain is compatible with
identified flood hazard.

The study has two forms of output comprising:

- Floodplain Management Plan report (this document) that outlines the background
data, concepts and decision process leading to a Floodplain Management strategy

- Floodplain Management Plan (a companion document to this report) which simply
outlines the adopted strategy.

The two-document approach has been taken so that general users of the Plan have a central
reference for the Plan provisions while the Plan Report presents the background information for
those seeking the reasoning used in preparation of the Plan.

Byron Shire Council
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Report - November 1997
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Marshalls Creek is the north arm the Brunswick River on the northern New South Wales coast.
Marshalls Creek currently joins the Brunswick River some 1200 metres upstream of the
Brunswick’s entrance to the Pacific Ocean and drains a catchment of some 50 square kilometres.

The Brunswick River entrance has a number of rock training walls which were constructed over
the period 1962 to 1967 in order to improve navigation in the river mouth. The present
Marshalls Creek confluence to the Brunswick River is controlled by the configuration of the
training walls, which were modified following the 1974 ocean storm, which broke through the
dune system at "Sheltering Palms".

There is extensive urban development on the lower parts of the floodplain comprising the villages
of Billinudgel, Ocean Shores, South Golden Beach, Ocean Shores North and New Brighton.

The general features of the study area are illustrated on Figure 1.

Marshalls Creek has suffered numerous floods over recent years. The largest recent flood
occurred on 10 May 1987 and is commonly identified as "The Mothers’ Day Flood". This flood
exceeded the estimated 1% AEP flood level at Billinudgel but was approximately equivalent to
a 2% AEP flood at New Brighton due to the absence of a significant storm surge in the ocean.

Investigations into flooding along Marshalls Creek have been on-going since the early 1980’s.

Council and the NSW Public Works Department completed a flood study of Marshalls Creek in
1986 which identified flood levels through the Marshalls Creek Floodplain.

After the 1986 Flood Study, Council adopted the one percent Annual Exceedence Probability
flood (1% AEP) as its standard for floodplain management along the Marshalls Creek Floodplain.
The standard represents a large flood that has a one percent chance of being equalled or exceeded
in any one year. It is equivalent to the once in 100 year Average Recurrence Interval (ARI)
flood. Floods are now referred to by Annual Exceedence Probability as this usage prevents the
interpretation of return period in years (eg once in 100 years) as implying the average period
between floods of this magnitude.

Over the period since 1989, a number of management investigations have been conducted but
none of these has reached fruition through the proposal and adoption of a Floodplain Management
Plan. The various investigations have produced some 46 structural management options.
Essentially, the options have revolved around:

- construction of new outlets from Marshalls Creek to the Pacific Ocean;

- works along the creek system (principally dredging) aimed at increasing the
capacity of the creek system; and

- changes to existing bridges to reduce bridge affluxes.

Byron Shire Council
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Thus, many of the floodplain management options represent combinations of the three broad
systems above or alternative sizing of works options.

A Value Management Workshop was conducted in June 1995 by Council and its Floodplain
Management Committee with the objective to evaluate and rank the management options. The
Value Management Workshop identified four options as being worthy of further investigation,
namely:

- widening the Orana Bridge waterway (Option 16);

- dredging of Marshalls Creek and changes to the training wall (Options 43 & 27);

- construction and/or management of ocean outlets; and

- "quarantine”, which has been interpreted in this study as prohibition of further
development on the Marshalls Creek floodplain.

It will be noted that considerable work has been undertaken prior to the preparation of this Plan.
Thus, this report draws on the fragmented data available through the previous studies and has
supplemented this where necessary. Essentially, this study draws its information from the
following sources:

- hydrology based on the 1986 Flood Study;

- existing flood behaviour based on the 1986 Flood Study, and as modified for the
Value Management Workshop; and

- changes to flood behaviour following various floodplain management options as
presented to the Value Management Workshop.

The following chapter of this report outlines the previous studies, while Chapter 3 outlines the
existing flood attributes from both earlier reports and additional work for this study.

The Marshalls Creek floodplain can also be threatened by ocean and coastal processes. Chapter
4 outlines these issues as they relate to floodplain management.

The existing environment of the Marshalls Creek floodplain is relevant to the Floodplain
Management Process, and likely environmental issues if envisaged floodplain management options
were to proceed to adoption are outlined in Chapter 5 while Chapter 6 outlines the community
consultation process undertaken and common outcomes of this process. Chapter 6 outlines an
assessment of the flood damages potential within the Marshalls Creek area which has been based
on collected data on the existing development and potential flood damages.

The existing flood emergency response provisions are outlined in Chapter 8 while Chapter 9 deals
with existing floodplain management measures.

The preparation of this report and Floodplain Management Plan has been undertaken by Paterson
Consultants, Grafton, and jointly funded by NSW Government (through the Department of Land
and Water Conservation) and Byron Shire Council.

Byron Shire Council
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The report has been prepared by Paterson Consultants with specialist assistance in specific areas
from:

- Lex Nielsen (Unisearch): Coastal Engineering

- Peter Cuming and Jennifer Donovan

(Sustainable Futures Planning and Design): Community consultation and local
planning
- Greg Clancy: Flora and Fauna
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2. BACKGROUND REPORTS

A5 | Overview

European settlement of the Brunswick Valley dates back to the 1840’s when cedar-cutters camped
along the river and worked in the surrounding forests. Some 20 years later, squatters moved in
and cleared the land for cattle grazing. The squatters were followed by selectors who began
farming in the district.

The township of Brunswick Heads was founded on the south bank of the river in the late 1860’s.
The first beachfront subdivision at New Brighton occurred in 1889, while farming in the
Billinudgel area dates back to the 1880’s.

Flooding in Marshalls Creek is a relatively frequent occurrence with anecdotal reports of flooding
dating back to the 1880’s. The first reported major flood occurred in 1921. This event has been
exceeded several times since, with the 1987 flood being the highest recorded flood.
Unfortunately, there is no comprehensive set of flood levels available for Marshalls Creek.

There have been a number of studies of flooding along Marshalls Creek since 1984. It would
appear that additional information has also been provided to Council on an "as-requested” basis,
and consequently this information appears as items of correspondence on Council’s files.

The investigations of flooding since 1984 have relied on the use of computer modelling to
determine flood behaviour. The studies have relied on a rainfall run-off routing model to
establish flood hydrographs into the floodplain system while the riverine and floodplain hydraulics
have been modelled using a variety of hydraulic models. This modelling arrangement is typical
where insufficient flood data is available to define flood behaviour over the full range of flows.
An overview of the models is provided here as they are frequently referenced in the previous
studies.

The hydrology models to date have been based on the computer program WBNM (Watershed
Bounded Network Model) which produces an estimate of flood hydrographs from rainfall after
deduction of infiltration and other losses.

Two forms of hydraulic model have been used for the riverine modelling exercise. Initially, the
river system was modelled via a program, identified generically as CELLS, while later systems
were modelled using RUBICON. The CELLS and RUBICON models are fundamentally
different.

CELLS divides the floodplain into a series of compartments where flood level in the cells is
controlled by the flood volume in each compartment with flow between compartments controlled
by friction.

RUBICON divides the river and flood system into a network of interlinked channels. Flow along
each channel is controlled by the flood volume, flood momentum and friction in the channels.
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RUBICON does not have a widespread use in Australia and so for identification of flood hazard
and assessment of floodplain management options, the RUBICON system was converted to the
more widely used Danish Hydraulics Institute system, MIKE-11. RUBICON and MIKE-11 are
similar and can be considered equivalent for most uses.

22 Previous Studies

There have been a number of investigations of flooding in Marshalls Creek undertaken since
1984. A brief summary of each of these investigations is given below, while concentrating on
those of most relevance to the current flood mitigation plan.

2.2.1 Brunswick Valley Floodplain Management Study Hydrology Report - Laurie
Montgomerie & Pettit, July 1984 (Reference 2)

This report describes the hydrologic investigations undertaken for the subsequent flood studies
for the Brunswick River and Marshalls Creek. Flood modelling was undertaken for floods
recorded in October 1972, March 1974, February 1976 and March 1978. The report determined
5% and 1% design flood hydrographs for inputs to hydrological models.

The design rainfalls over the catchment were determined by analysis of local rainfall stations.
Design rainfall data determined in this study have been used in all subsequent investigations.

2.2.2 Marshalls Creek Flood Study - Webb McKeown & Associates, November 1986
(Reference 3)

The study was undertaken to determine flood behaviour under existing conditions (at that time)
for Marshalls Creek.

The CELLS model developed for the Brunswick River was expanded to include Marshalls Creek
and the Capricornia Canal. The model was calibrated against the July 1985 flood and tested
against the March 1978 flood.

Design flood levels were estimated for 1% and 5% AEP events, assuming flood flows estimated
from the hydrology model and coincidence of timing of the flood peak and ocean tide peak. The
adopted ocean still water levels were 2.3 m Australian Height Datum (AHD) and 2.6 m AHD for
the 5% AEP and 1% AEP ocean storm events respectively. The normal tidal variation was
adopted as from RL -0.6 to RL 0.6 m AHD.

The design inflows from the hydrology model (Reference 2) were input to the hydraulic model
to provide design flood levels for the 1% AEP and 5% AEP floods throughout the study area.

The report noted that the design flood events were significantly greater than any recorded events
(to that time). The difference between the design flood levels and recorded levels was justified
by the lack of elevated ocean levels during the earlier events.
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2.2.3 Brunswick Valley Floodplain Management Study - Webb McKeown & Associates,
April 1987 (Reference 4)

This study was undertaken to assess the impact on flood behaviour of 9 development proposals
on the Brunswick River Floodplain. Three proposals involved works to mitigate existing
flooding, while the balance allowed further development of the floodplain. Three of the 9 options
had impact on Marshalls Creek.

The CELLS model established for the Marshalls Creek Flood Study was used to assess the
potential flood mitigation benefits to be derived from lowering the bed level of the Brunswick
River at the entrance and construction of an overflow weir to the ocean south of New Brighton
as well as options for flood mitigation in Mullumbimby. The study also assessed the impact of
filling land at Billinudgel.

The study indicated:

- a maximum reduction of 0.1 metres at the Marshalls Creek/Brunswick confluence
and zero reduction at the Billinudgel for the lowering of the Brunswick River bed.

- a maximum reduction of 0.46 metres at Orana Bridge for the ocean outfall though
this required a weir set at RL 1.5 m AHD over some 1000 metres. A more
realistic overflow weir set at RL 2.0 m AHD over 200 metres reduced design
flood levels by 0.12 metres at Orana Bridge.

- the filling of land at Billinudgel, east of Mogo Place and north of Wilfred Street
would cause flood level increases of 0.08 m.

The study noted that a multi-disciplinary approach was required before proceeding with the weir
option.

It is also noted that the weir levels adopted are lower than the elevated ocean water levels adopted
earlier in Reference 3, and thus would create flooding from ocean water levels.

2.2.4 Brunswick River Floodplain Management Investigation - Webb McKeown &
Associates, Nov 1989 (Reference 5)

The study was undertaken to draw on past investigations, to respond to community requests
regarding flooding and to address development proposals at Ocean Shores North.

The impacts of proposed development by the Ocean Shores Development Corporation and on
other lands within the Development Control Plan (DCP) area were investigated. The investigation
was undertaken for a sub-committee of the Floodplain Development Committee comprising
representatives of Public Works Department, Byron Shire Council, and Ocean Shores
Development Corporation.
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The CELLS model was extended to Wooyung and calibrated against the May 1987 flood records.
Design flood levels were estimated for the 1%, 2% and 5% AEP events. The revised flood
levels were significantly lower than the 1986 estimates.

A number of flood mitigation works options and schemes were also examined.
The proposals examined to protect existing development included:

- a levee around South Golden Beach;
a levee or other means of protection for New Brighton;

- a levee at Billinudgel; and
widening of road and railway bridges at Billinudgel.

Possible flood mitigation options evaluated were:

flood outlets at three locations;

dredging of Marshalls Creek;

widening of Orana Bridge;

- floodway across South Ocean Shores Golf Course;
separation of Yelgun and Marshalls Creeks by floodgates;
- widening of the Yelgun Creek - Marshalls Creek link; and
floodway immediately downstream of Pacific Highway.

The maximum reduction in flood levels for the 1% AEP design event would appear to be
0.18 metres at New Brighton but involves a weir outlet at RL 1.9 m AHD, dredging of the
channel to RL -2.0 m AHD, and widening of the Orana Bridge.

The study did not make firm recommendations towards an optimum floodplain management
solution.

2.2.5 Draft LEP Amendments 13 and 14, Public Inquiry - Commissioner W Simpson, July
1990 (Reference 6)

This report addressed a wide range of issues relevant to the assessment of two proposed
amendments to the Draft Local Environment Plan (LEP) for the Ocean Shores area. The
assessment was completed by way of Public Inquiry in accordance with Section 86 of the
Environmental Planning and Assessment Act (1979). The assessment of flooding issues was
based on the 1989 report above.

Commissioner Simpson’s report noted that the 1987 flood inundated the following numbers of
properties:

- Ocean Shores: 4 properties
- New Brighton: 40 properties
- South Golden Beach: 11 properties
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The Simpson Public Inquiry reached numerous findings. Those seen as relevant to the current
study were:

the modelling procedures adopted were considered to be appropriate;

- an appropriate allowance for sea level rises due to "Greenhouse" effects was
considered to be 0.3 metres by the year 2030;

- an appropriate freeboard allowance was considered to be 0.5 metres. This did not
include any allowance for increases in sea levels due to "Greenhouse" impacts; and

identified an appropriate allowance for "Greenhouse" impacts of 0.3 metres.

2.2.6 Marshalls Creek Floodplain Management Study, Summary of Work Undertaken from
September 1991 to March 1992 - Webb McKeown & Associates, June 1992
(Reference 7)

The study examined possible flood mitigation measures for South Golden Beach, New Brighton,
Ocean Shores and Billinudgel, following the appointment of a new floodplain management

committee in September 1991.

The report outlines the investigation of a range of flood management options including levees,
ocean outlets, dredging, house raising, widening Orana Bridge and bunding of Capricornia Canal.

The report outlines the number of properties flooded in the 1987 flood event as:

- Ocean Shores: 4 to 6 properties
- New Brighton: 40 properties
- South Golden Beach: 22 properties
- Billinudgel: 15 properties

The report does not draw any firm conclusions or recommendations and appears to address a
series of specific queries posed through a number of Council and Floodplain Management
Committee meetings.

Flood-prone buildings in New Brighton, South Golden Beach and Ocean Shores were identified
and flood damages estimated.

The study concluded with the recommendations that:
- a bund be constructed at the Kallaroo Circuit Bridge;

- earthworks on the dunes at Wooyung be examined to mitigate against local
impacts;
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- discussions be held with PWD, Council and Tweed Shire Council with the view
to funding local drainage works to mitigate the low level drainage impacts of the
bund;

- an EIS be undertaken into proposed dredging; and

- South Golden Beach levee to be constructed.

2.2.7 Report on Feasibility of an EIS for Ocean Shores North Flood Outlet - Webb
McKeown & Associates, June 1992 (Reference 14)

The study examined the feasibility of a flood outlet through the dune system to protect existing
development.

This report undertook a preliminary environmental assessment of a flood outlet through the dune
system at South Golden Beach. The report concluded that:

"It would appear inadvisable for the Council to undertake an EIS on the flood
outlet at this stage...." (Reference 14, Section 5, page 14).

- More detailed work on coastal processes was required before proceeding with an
EIS.

- The proposed outlet reduced flood levels in flood events greater than 5% AEP
flood event. (see Reference 14, page 14)

- Possible adverse impacts included destruction of vegetation, lowering of water
table and possible ocean wave "invasion" through the dune system.

- A continuing commitment of funds was required for the operation and maintenance
of the outlet.

- The project had a low cost/benefit analysis.
- The completion of an EIS at that stage could not be justified.

2.2.8 Discussion Paper, Marshalls Creek Dredging Investigation, Stage I - Planning
Workshop and Webb McKeown & Associates, October 1992 (Reference 8)

This investigation was commissioned to undertake an EIS for dredging of Marshalls Creek. The
study approached the EIS in two stages. The first stage investigated the feasibility of dredging
at no cost to Council while the second stage was to undertake the full EIS preparation. It appears
that the study progressed no further than the presentation of a "Discussion Paper".

The Discussion Paper examined the impact of a number of dredging options on flood and tidal
behaviour. A RUBICON hydraulic model was established and calibrated against the May 1987
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flood records. The RUBICON model was used to predict the impact of various dredging
proposals. Eight dredging options were examined with varying buffers to existing features set
and yielding dredge sand volumes between 50 000 and 330 000 cu. metres.

It was concluded that the dredge material would only be suitable for "general filling sand" and
that the local market for such material was met by the existing local sources and suppliers.

The report does not reach firm conclusions, however its "Discussion of Dredging Option”
indicates:

- dredging of Marshalls Creek to a bed level of RL -2.5 m AHD could not be
supported on environmental grounds;

- dredging of reduced quantities (indicated as Options 5SA, 5B and 5C) could be
acceptable on environmental grounds.

Options 5A, 5B and 5C removed between 110,000 and 50,000 cubic metres.

Flood level reductions for Options 5A, 5B and 5C were not quoted for the 1% AEP flood event
but were quoted as between 0.170 and 0.10 m at New Brighton for the 1987 flood event. The
flood level reductions from these options in the design 1% AEP flood event would be less than
the quoted levels.

2.2.9 Marshalls Creek Dredging Investigation, Stage 1
Marine Ecological Studies - The Ecology Lab Pty Ltd, October 1992 (Reference 9)

This report outlined the investigation into the marine ecology of Marshalls Creek and identified
significant mangrove stands and sea grass beds in the area proposed for dredging. The report was
prepared as a sub-consultancy for Reference 8 above. The lower volume dredging options were
identified as the least damaging options to the environment.

The study identified mangroves along Marshalls Creek, based on 1985 research and available
aerial photography. It is interesting to note that the 1985 distribution of mangroves is little
different from that identified by interpretation of the 1996 aerial photography.

2.2.10 Modelling of Flooding and Drainage Within the Marshalls Creek/Mooball
Creek Area - Webb Mckeown & Associates, September 1994 (Reference 10)

This report outlines the various investigations undertaken to examine bund options for the
Capricornia Canal during the period October 1992 to May 1994. The RUBICON model of

| Marshalls Creek was extended to the entrance of Mooball Creek at Pottsville and included the
Mooball Creek and Crabbes Creek Floodplains.

The report also made a comparison between the design rainfall estimates given in Reference 2
(1982) above and a subsequent issue of Australian Rainfall and Runoff (1987), (Reference 11).
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The report concluded that the local rainfall analysis of 1982 provided the better estimates of local
design rainfalls and these were consequently adopted.

2.2.11 Summary of Options Report, Marshalls Creek - Webb McKeown &
Associates, June 1995 (Reference 12)

The report summarises all the floodplain management works options which have been examined
or considered since 1987. The report contains a general description of computer based hydraulic
models. Results published in the report are derived from an expanded RUBICON hydraulic model
of the creek and floodplain system which was verified against the February 1995 flood records.

2.2.12 Value Management Study Marshalls Creek - Value Management International,
June 1995 (Reference 13)

A "Value Management Workshop" was held on 20 June 1995 using an independent facilitator
with the Marshalls Creek Floodplain Management Committee. The Workshop evaluated 46
individual floodplain management options and refined the number of options for further
investigation to four. The four final options, which form the basis of the Brief for this current
Floodplain Management Plan were:

- widening of Orana Bridge waterway;

dredging of Marshalls Creek and changes to the training walls;

- ocean outlets (three potential sites selected); and

- "quarantine” which has been interpreted as "No further development"

The selection of the final options was based on a matrix use of evaluation criteria and deletion
of duplicated options. The evaluation criteria used were:

- benefit to cost ratio;

- environmental impact;

- community acceptance;

- flood mitigation effectiveness;
= external impact potential;

- internal impact potential;
protection equity; and

# affordability.

The Floodplain Management Committee, following the Value Management Workshop, resolved
to:

- concentrate on the three specific ranked options and a possible fourth option;

- not support the then current proposals for enlargement of the bund until further
investigations were completed;
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- encourage Byron Council to communicate with the Crabbes Creek/Mooball
Drainage Union to resolve issues;

- request Council "re no further development until plan formulated".

2.2.13 Sedimentology Studies, North Coast Estuaries, Brunswick River - NSW Public
Works Department, February 1995 (Reference 15)

This report assembled available data on the sediments present in the Brunswick River estuary
including Marshalls Creek. The study identified (among other items) that the bed material in the
lower reaches of Marshalls Creek was recent (Holocene) re-worked marine sands which shallowly
overlay bedrock.

2.2.14 Notes to accompany Flood Outlet Runs, Marshalls Creek Floodplain
Management Study - Webb McKeown & Associates, June 1995 (Reference 16)

This report details the review of a series of computer model runs to investigate the impact of
various flood outlets through the ocean dune system. The flood levels detailed as "Existing
Conditions" have been taken as the base case for appropriate levels as current in June 1995 and
modified as outlined in the following section.
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3, EXISTING FLOODING ENVIRONMENT

3.1  Historical Flooding

Significant flooding along the lower parts of Marshalls Creek and its associated floodplains has
been noted since early European settlement of the Brunswick Valley. Unfortunately, there are
no comprehensive long term historical flood records available for Marshalls Creek. There have
been significant floods in recent years with the largest being recorded in 1987.

Anecdotal historical evidence (provided by Mr Bruce Butt, personal communication) suggests
that:

- Major floods were recorded at Billinudgel in 1921, 1931, 1954, 1962, 1974, 1985
and 1987.

- There were floods in the period 1880 to 1900 which were the same heights as the
1950’s and 1970’s.

Flood heights have been measured by the NSW Public Works Department at Billinudgel since the
early 1970’s and reproduced in various flood investigations outlined in Chapter 2.

A comparative list of recorded floods in Marshalls Creek at Billinudgel and New Brighton is
provided in Table 1 and Table 2 respectively below. These tables are not purported to be

comprehensive but are provided for indicative purposes.

There have been instances of breakthroughs of the beach dune system. The phenomena is not
uncommon along the NSW North Coast.

Newspaper references of these events are included in Appendix F of this report.
Specific interest for this study was indicated by:

- Northern Star (7/1/1893)
- Northern Star (1/2/1893)

reports of elevated ocean levels

reports of waves overtopping the beach terrace at
Wardell

- Northern Star (30/3/1936) reports overtopping of beach at Belongil

- Star Advocate (15/1/1954) - reports of elevated ocean levels

- Star Advocate (23/2/1954) - reports ocean breakthrough at New Brighton

- Star Advocate (6/8/1954) - reports of ocean breakthrough at New Brighton
- Star Advocate (31/1/1956) - reports waves over the beach terrace at New
Brighton

- Star Advocate (23/1/1959) - reports breakthrough north of New Brighton
- Advocate (9/2/1972) reports breakthrough at North Beach
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Table 1

Comparative Historical Flood Heights
Marshalls Creek at Billinudgel

Year Level Source
(m AHD)
1880 to 1990 About 3.3 Butt/Watterson (pers. comm.) "Floods equal to
1950’s and 1970’s"
1921 Above 3.4 Butt/O’Donnell "First flood to enter hotel (built
1907)"
1931 About 3.4 Butt/Flowers "Tied boat outside Post Office"
1954 3.4t04.1 Appendix A, Page A2, Ref.3
About 3.5 Butt/Maher "1954 and 1962 were similar"
1962 G Appendix A, Page A2, Ref.3
29 Oct 1972 3.12 Appendix A, Ref.3
14 Feb 1973 3.06 Appendix A, Ref.3
11 Mar 1974 3.34 " "
29 Feb 1976 2.88 . "
3 Mar 1977 2.64 " ;
18 Mar 1978 3.7 " %
9 May 1980 2.56 € "
22 May 1981 3.2 2 4§
9 Jul 1985 3.30 Appendix A, Ref.3
10 May 1987 4.20 Appendix A, Page Al, Ref.5
15/16 Feb 1995 3.30 Appendix B, Page B4, Ref.12
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Table 2

Comparative Historical Flood Heights
Marshalls Creek at New Brighton
(identified at New Brighton Store at River St/Ocean Ave intersection)

Year Level Source
(m AHD)
1954 2:23 Appendix A, Page A2, Ref.3, "Cason Street"
1967 2.25 Appendix A, Page A2, Ref.3, "Park Street"
1974 2.30 Appendix A, Page A2, Ref.3,"River Street"
1976 2.45 Appendix, A, Page A2, Ref.3, "River Street"
2.21 New Brighton Shop
1978 Appendix A, Page A2, Ref.3, "Next to P.O."
9 July 1985 1.68 Appendix A, Page A4, Ref.3, "River Street south of
Ocean St"
10 May 1987 2.49 Appendix A, Page A2, Ref.5
15/16 Feb 1.6 Appendix B, Page B4, Ref.12
1995

Review of the data in Tables 1 and 2 above indicates:

- The available record at Billinudgel is considerably longer than at New Brighton
due to the longer period of permanent settlement at the former locality.

- Based on the assumption that no major floods have been missed, the data in Table
1 indicates that a flood level of RL 3.3 m AHD at Billinudgel has an estimated
probability of being equalled or exceeded of 12.5% AEP (once in 8 year

recurrence interval).

- Similar assumptions at New Brighton indicate that flood levels equalling or
exceeding RL 2.2 m AHD have a probability of about 10 percent AEP.
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3.2  Existing Flood Behaviour

There is insufficient historical flood data available throughout the study area to enable existing
flood behaviour to be defined on the basis of the historical data alone. Thus, hydrologic and
hydraulic modelling must be employed in order to provide information and to create a suitable
base to test future floodplain management options. This work has been essentially undertaken
and reported in References 2, 3, 5, and 13.

The adopted design flood levels through the study area for the 1% AEP event are illustrated on
Figure 2 and in Table 3 below.

The data in Table 3 and on Figure 2 has been derived as follows:

- Data is primarily based on the flood data for "Existing Conditions” as in
Reference 16, Table 1.

- Adjustment to the levels published in Reference 16 by use of a MIKE-11 model
on the same layout as the RUBICON model and using the same calibration factors
to account for:

¥ Construction of a twin cell 3.3 m x 2.1 m box culvert at the
Capricornia Canal as agreed by Byron Shire Council with adjacent
upstream land owners in Tweed Shire.

¥ Incorporation of the "El Dorado" estate which has involved filling
between the Pacific Highway and the railway line at Billinudgel.

* Incorporation of filling at a subdivisional development identified as
"Fern Beach" near South Golden Beach.

- Rounding up of design flood levels to the nearest 0.05 metres (50 millimetres).

- Ocean water levels, acting as a tailwater for the Brunswick River system
comprising of an elevated ocean level (with allowance for storm surge, wave set-
up, barometric effects but not Greenhouse impacts) over a normal tidal range
giving a peak ocean level of RL 2.6 m AHD. The flood hydrographs were
assumed such that the flood peak arrived at Brunswick Heads 4 hours after the
ocean peak level (Refer Figure 16 of Ref.3).

Testing of the model using rainfall inputs as 1% AEP design rainfall increased by twenty percent,
indicates flood levels would be up to 0.3 metres higher than the design 1% AEP flood. This test
is a measure of the sensitivity of the river system and needs to be noted when considering
freeboard allocations.
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It is emphasised that the flood levels quoted in Table 3 and on Figure 1 are suitable for fixing
finite flood levels but that the impact between proposed floodplain management measures should
be based on "Before measure” and "After measure” calculations.

Table 3

Design Flood Levels, Marshalls Creek and Associated Floodplains

Locality 1% AEP Flood 10% AEP Flood
(m AHD) (m AHD)

Wooyung Road 3.10 253
Byron Shire Boundary 3.05 2.45
North of Kallaroo Circuit 3.05 2.45
Capricornia Canal 2.80 2.25
Billinudgel 3.95 3.30
Balemo Drive, northern end, near 3.15 2.40
Gooloo Court

Ocean Shores Golf Course (Terrara Crescent) 2.80 2.05
New Brighton 2.70 1.95

Examination of the recorded flood level hydrographs at Billinudgel shows relatively rapid rise and
fall of floods as:

- March 1978 (Ref.3): Rise of 0.2 metres/hour (m/hr) with a fall of 0.08 m/hr
- July 1985 (Ref.3): Rise of 0.6 m/hr with a fall of 0.15 m/hr.

- May 1987 (Ref.12): Rise of 0.75 m/hr with a fall of 0.25 m/hr.

- February 1995 (Ref. ): Rise of 0.8 m/hr with fall of 0.1 m/hr

The response of the Marshalls Creek catchment to rainfall is rapid as indicated by the recorded
rates of flood rise and fall and by the hydrologic modelling which indicates a "Critical" design
storm duration of 12 hours (Ref.3) (for Brunswick River).
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3.3  Existing Flood Hazard Assessment

The Floodplain Development Manual recognises three categories of flood-liable land, as defined
below.

1 Floodways - those areas where a significant volume of water flows during floods
which, even if only partially blocked, would cause a significant redistribution of
flood flow.

2. Flood Storage - those areas which provide temporary storage of floodwaters and

flow velocities are generally low.

3= Flood Fringes - those areas of the floodplain not included in floodways or flood
storage areas.

The Manual also recognises two categories of flood hazard, identified as High, and Low Hazard,
described as:

2 High Hazard - where floodwaters present a danger to life and limb, could cause
structural damage to buildings, and where the resultant social disruption and
financial losses could be high.

2. Low Hazard - where floodwaters do not present a danger to life and limb and
flood damages would be low.

Flood hazard is a measure of the overall impact of flooding. The assessment of flood hazard
includes consideration of the depth and velocity of floodwaters, effective warning and evacuation
time and evacuation difficulties.

A preliminary assessment of hazard is generally determined on the basis of the depth and velocity
of floodwaters. This preliminary assessment may be revised following a review of other relevant
factors, including warning times, flood awareness, rate of rise of floodwaters and evacuation
considerations.

The preliminary assessment of hazard has been determined for the Marshalls Creek floodplain
using Figure 3 which shows the provisional flood hazard categories as defined in the Manual.

The extent of the ‘High Hazard’ and ‘Low Hazard’ areas, based on the depth and velocity of
floodwaters in the 1% AEP design flood, is shown on Figure 4.

An assessment of the depth and velocity of floodwaters indicates that the bulk of the inundated
area can be classified as "High Hazard - Flood Storage". The depth of floodwaters is generally
greater than 1 metre, while the velocity is generally less than 0.3 m/sec.
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In general, existing urban development is located outside the "High Hazard" areas. Exceptions
are the western half of Billinudgel and the bulk of New Brighton which are located within the
"High Hazard" area.

The western side of Billinudgel is located in a "High Hazard - Flood Storage" area. The depth
of floodwaters exceeds 1 metre, while the velocity of floodwaters is less than 0.3 m/sec due to
the flow restriction presented by the railway embankment and bridge openings.

The northern tip of New Brighton is also located in a "High Hazard - Flood Storage" area.
However, the width of floodplain is reduced as Marshalls Creek approaches the Orana Bridge and
remains relatively confined through to the Brunswick River some 3.5 km to the south.

The velocity of floodwaters through much of the New Brighton area is slightly greater than
elsewhere on the floodplain, with a typical value of 0.6 m/sec. This area is classified as "High
Hazard - Flood Fringe" in accordance with Figure 3.

The Yelgun Creek - Marshalls Creek floodplain is classified as "High Hazard - Flood Storage”
with the floodwaters being generally greater than 1 m and depth and velocity of floodwaters being
less than 0.3 m/sec.

There is a narrow strip around the periphery of the inundated area which is classified as "Low
Hazard - Flood Storage". The depth of floodwaters is less than 1 metre and the velocity is less
than 0.3 m/sec.

3.4 Causes of Flooding

Flooding in the Marshalls Creek floodplain is influenced by:

- heavy rainfall over the catchment;

- elevated ocean levels entering the Brunswick River and Marshalls Creek systems;
- ocean waves spilling over or through the dune system;

- catchment conditions; or

- combinations of the above.

Some members of the Floodplain Management Committee indicated their view that flooding was
also caused by blocking of outlets through the dune system and by buildup of sediment in the
lower reaches caused by the river training walls. Contemporary documentation to support this
view has not been identified. In the consultant’s view, the natural coastal processes rebuilding
the dune system are more likely to influence the dune heights rather than the rarer, less
continuous flood events. Review of aerial photography taken before and after construction of the
river walls indicates little difference in the sandbanks in Readings Bay.

In general, the meteorological conditions which produce heavy rainfall can also produce elevated
ocean water levels, storm surge and large waves. The level of the ocean at the entrance of the
Brunswick River has a major influence on flood levels in the lower reaches of Marshalls Creek,
particularly downstream of the Orana Bridge.
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The estimated 1% AEP design ocean water level at RL 2.6 m AHD which was adopted in the
previous flood studies is above the natural ground level for much of the Marshalls Creek
floodplain, as shown in Table 4. The data presented in Table 4 has been extracted from the
property database used to assess flood damages, as discussed in Chapter 6.

Table 4

Typical Ground Levels

Locality Min. Level "Typical Level in
(m AHD) Flood Affected Areas"
(m AHD)
Ocean Shores 2.0 275
New Brighton 1.0 #8504
South Golden Beach 1.5 2.50
Ocean Shores North 1L25 2.75
Billinudgel 2.25 3.50

Thus, much of the floodplain is prone to inundation by elevated ocean water levels entering the
estuary through the Brunswick River entrance. The extreme ocean storm conditions which
produce these elevated ocean water levels may be located out to sea and not be associated with
very heavy rainfall over the catchment.

These conditions can create large waves which break through the frontal dunes. This occurred
in May 1974 when ocean waves broke through the "Sheltering Palms" area adjacent to Readings
Bay and at other locations at New Brighton and near South Golden Beach. These breakthroughs
were initially blocked off by earthmoving equipment following the storm. Natural coastal
processes continued the beach and dune build-up to pre-existing levels.

There have been several instances of waves breaking through the dune system reported in local
newspapers. The references noted are listed in Section 3.1.

A copy of each of the above newspaper references appears in Appendix F.

It is also interesting to note the references call for earthmoving equipment to close the gaps in
the dune system.
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The May 1987 flood is the largest recorded flood in Marshalls Creek. This flood was produced
by a thunderstorm over the upper catchment. The flood at Billinudgel was above the estimated
1% AEP flood level and approximated a 2% AEP event in Ocean Shores and along Capricornia
Canal. However, at New Brighton, downstream of Orana Bridge, the flood was less than the
5% AEP flood level due to the ocean water level being in the normal tidal range in the absence
of storm surge or large waves.

3.5 Channel Bed Conditions

The channel conditions of Marshalls Creek have been reviewed on a number of occasions. A
brief summary of these investigations is presented below.

Warner (Appendix D, Ref.5) collected bed surface samples and indicated three sources of the
materials namely:

- Fluvial (riverine) material upstream of Balemo Drive/Gooloo Close intersection

- Reworked coastal sand from Balemo Drive/Gooloo Close to Orana Bridge

- Marine sands downstream of the Orana Bridge that were considered as a flood tide
delta.

The report notes that the marine sand is very mobile in its upper layers. The report opines that
much of the marine sand has probably been introduced since the construction of the Brunswick
River training walls. The view that siltation has occurred solely as a result of the training walls
is contradicted by historical oblique photographs of the estuary (reproduced on Figure 14 of this
report).

The Public Works Department (PWD, Ref.15) undertook some additional research and collation
of data and reported:

- Boreholes by PWD along Marshalls Creek in 1978 indicated tidal deltaic
(Holocene) sands and two holes indicated shallow bed rock between 2.2 and 2.4
metres depth. The ground level at the boreholes was not recorded. The location
of these boreholes (Number 6 and 7) are shown on Figure 5.

. the western bank of Marshalls Creek, about 500 metres upstream of the Training
Walls, comprises a "platform of fractured metamorphosed gravels" over a distance
of some 500 metres (Ref.15, Figure 11).

The bore hole logs on the Orana Bridge design drawings (supplied by Byron Council) note
"massive sandstone and argillite" (a sedimentary rock) at about RL -2.0 m AHD.

Soil samples were collected during this current study at 5 locations along Marshalls Creek as
indicated in Table 5 and on Figure 5. The samples were taken from about one metre below bed
level and tested for acid sulphate potential by Centre for Coastal Management at Southern Cross
University. The abbreviated test results appear in Table 5 below and indicate a classification of
"Marginal Potential Acid Sulphate Soil". The criterion for classification as potential acid sulphate
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for sandy soils is an oxidisable sulphur content greater than 0.01% dry weight. The high pH of
the sands (pH 7.5 to 8.5) reduces the acid sulphate potential.

Table 5

Acid Sulphate Soil Tests

Location Material Oxidisable Sulphur Total Sulphur
(Refer Fig 5) (%S0, dry weight) (%S dry weight)
A Sand 0.019 0.07
B Sand 0.072 0.12
Cc Sand 0.010 0.05
D Sand 0.035 0.06
E Sand 0.047 0.07

It was also noted that the bottom withdrawal tube could not be placed to full depth (over
2 metres) at 3 locations as:

Location Refusal Depth

A about RL -1.8 m AHD
B about RL -1.4 m AHD
C about RL -0.5 m AHD

Bed rock was also evident during the site sampling program across the Marshalls Creek channel
at about RL 0.4 m AHD, some 500 metres downstream of the Orana Bridge.

The above data suggests that:

- Dredging material from Marshalls Creek downstream of the Orana bridge is
unlikely to expose acid sulphate soils.

- The assumptions in earlier studies (Reference 8) of dredging to RL -2.5 m AHD
in the channel would appear to be optimistic given the rock outcrops identified at
a number of locations, namely:

- Orana Bridge: RL -2.0 m (design drawings)

- Paterson 1996 Survey, Points A, B and C: RL -0.5 to RL -1.8 m AHD
- Rock outcrops at low tides:

- PWD bore holes Number 6 & 7: approx RL -2.2 to RL -2.4 m AHD
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3.6  Greenhouse Impacts

Scientific research is continuing into the "Greenhouse Effect” which postulates a general warming
of the earth as a result of increased levels of "Greenhouse" gases (carbon dioxide, methane,
nitrous oxide, chlorofluorocarbons, and others) in the earth’s atmosphere, which will cause major
ocean level increases and changes to weather patterns.

It has been postulated that the "Greenhouse Effect" would cause increases both in mean ocean
levels and total annual rainfall. It is less clear whether the increase in total rainfalls would
similarly modify rainfall intensity-frequency behaviour for the rarer design events (viz. a one
percent AEP flood).

It has been estimated that mean sea levels will rise by 0.24 to 0.38 metres over the next 50 years
and possibly by between 0.5 and 1.5 metres over the next 100 years due to the "Greenhouse
Effect" (outlined in Ref.26).

NSW Government "Coastline Management Manual", 1990 (Reference 26) illustrates best
estimates of increases in mean sea level as 0.32 metres by the year 2050 and 0.68 metres by the
year 2100.

It is noted that the Commissioner Simpson’s Public Inquiry (Ref.6) adopted a value of 0.3 metres
as an appropriate sea level increase by 2030.

The principal difficulty in development of a strategy to assess "Greenhouse Effects” relates to
development of strategies acceptable at the present time. Whilst the exact impact of
"Greenhouse" is uncertain, as are mitigating measures, the general community may take time to
reverse current increasing trends in the "Greenhouse effect" (for example, reduction in
"Greenhouse Gas" emissions).

The results of financial expenditure to fund works and measures to protect against effects that
may or may not occur as a result of the "Greenhouse Effect” need to be reviewed as part of the
Floodplain Management Plan.

A possible response to the uncertainty of "Greenhouse effects” should involve flexibility for
future capital works and allowing space and size for works and measures such that changes can
be made in the future in response to demonstrated "Greenhouse effects".

This response is demonstrated through typical strategies that could involve:
Flood Protection Works (Structural Options)
It is normal practice to construct structural flood protection works to a Design Flood level

plus an appropriate freeboard. The nominal freeboard normally adopted on New South
Wales coastal rivers is 0.5 metres.
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However, such works could be designed and constructed such that a "Greenhouse"
component can be added at a later date. For example, earth levees could be constructed
with crest width of five metres with crest level at Designated Flood level plus 0.5 metres.
This would enable the levee to be raised at a later date to achieve a three metre crest
width at full height (say Designated Flood level plus 0.8 metres). Alternatively,
easements could be acquired to provide sufficient space for the extra height to be added
behind or in front of the embankment at some time after the initial construction.

Flood Management Policies (Non-Structural Options)

Non-structural measures in the Marshalls Creek situation chiefly involve development
controls such as setting of minimum floor levels.

The more extensive current building practice of slab-on-ground construction restricts house
raising at a later date. Whilst house raising of slab-on-ground construction is technically
possible, such work is considerably more extensive than raising buildings with timber
floors, timber frames and suitable exterior cladding.

An appropriate strategy for this building style could be setting flood mounds or fill sites
to the Designated Flood level plus 0.3 metre freeboard, while setting floor levels at 0.5
metres above flood mound levels. Buildings on piered foundations (eg. timber framing
with timber or similar cladding) can be raised at some later date. For this building type,
an appropriate strategy could be setting flood mounds at the Designated Flood level with
floor levels set at 0.5 metres freeboard above the flood level.

In new broadscale development areas, consideration should be given to provision of levee
easements around the development areas. The object of such easements or land
reservation is to ensure open space is available for future levee construction if the future
impact of the "Greenhouse Effect” requires this approach.

It is suggested that this approach be taken for newer developments as it allows flexibility
to change developments created under such controls at a later date, should predicted
"Greenhouse Effect" changes to flood behaviour occur.
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4. COASTAL PROCESS CONSIDERATIONS

Large areas of the Marshalls Creek floodplain have been affected by earlier (in geological time)
coastal processes and are currently affected by ocean levels, ocean waves and dune overtopping.

A review of the existing coastal processes is included below as part of the existing flooding
environment.

4.1 Nearshore Coastal Processes

Under normal tidal and low flow conditions, Marshalls Creek flows into the Brunswick River
and, thence to the open sea. During periods of very heavy and prolonged rainfall, the
floodwaters of Marshalls Creek may break through the dunes adjacent to the Brunswick River
entrance, and thence flow to the sea.

The ocean entrance to the Brunswick River is located in the Byron Bay-Hastings Point coastal
embayment. Studies undertaken by the NSW Geological Survey (Roy & Stephens, 1978, Ref. 25)
have shown that this coastal embayment comprises a wide relict Pleistocene beach ridge barrier.
It is a wide sand dune plain that was laid down, initially, some 120,000 years ago, prior to the
last great Ice Age and during the Pleistocene Geological Epoch, when the sea level was at about
the same level as it is today. The very white appearance of these coastal sands reflects the
bleaching action of slightly acidic rainwater over the hundreds of millennia that they have been
exposed to weathering and leaching. The white colour of the beach sands in this area contrasts
with the golden sands of the Central Coast and South Coast of New South Wales which were laid
down during the recent Holocene Geological Epoch; that is, over the past 10,000 years. The fact
that these very white sands are forming the present-day beach in the Byron Bay-Hastings Point
coastal embayment indicates that the coastline has undergone significant erosion and recession
over the present Holocene Geological Epoch.

Studies undertaken by NSW Public Works (Gordon et al., 1978, Ref.20.) have shown that beach
erosion and recession of the Byron Bay-Hastings Point coastline is occurring at present as a result
of a differential in the rates of littoral drift (beach sand) transport along the surf zone to the north
under the action of the predominant south-easterly swell. The sand that is moving to the north
and out of the embayment is not being replaced at the same rate with sand entering the
embayment around Cape Byron from Tallow Beach to the south. This occurs because the beach
sand coming from the south is spilling out from off Cape Byron where the predominantly strong
southerly currents transport it into deep water and out of the littoral drift transport system.

The annual average net northerly rate of littoral drift transport along the Byron Bay-Hastings
Point coastal embayment varies from about several tens of thousands of cubic metres moving past
Cape Byron to a very high value estimated to be in the order of several hundred thousand cubic
metres past Hastings Point (Ref.20). These rates of net northerly littoral drift transport are very
high when compared to those on the Central Coast and South Coast of New South Wales.
Further, the total amount of littoral drift transport (gross transport) along the beach, that is the
sum of the total northerly transport under south-easterly seas and the southerly transport occurring
under north-easterly seas, would be an order of magnitude larger again.
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Bruun (1977; 1978, Refs 18 & 19) demonstrated that, on such high littoral drift coastlines, only
the entrances of those estuaries with very large tidal discharges would remain open. Bruun
proposed a relationship between (gross) transport rates of littoral drift to an estuary entrance and
the tidal prism of the estuary such that the stability of an inlet was defined in terms of the ability
of the tidal discharge to flush out the sediments that are carried by wave and current action to the
inlet gorge. The relationship proposed was the arithmetic result of tidal prism volume divided
by the littoral drift. On this basis he proposed that inlet stability be classified in terms of "(Q/M
ratio" where low ratios (/M < 50) indicate poor entrance conditions whereas high ratios
(/M > 150) indicate good entrance conditions.

Even with the high rates of littoral drift transport occurring along the Byron Bay-Hastings Point
embayment, the Brunswick River has a relatively high tidal prism which ensures that the ocean
entrance remains open and, hence, navigable as well as competent to discharge flood waters. The
greater outflow, or ebb tidal discharge, occurring during floods often resulting in scouring of the
ocean inlet and improving navigation for some period. For a littoral drift transport rate at the
Brunswick River entrance of some 50 000 cu. metres per annum for a calculated spring tidal
discharge of 1.32 million cubic metres, the "(}/M ratio" for the Brunswick is 26. Such openings
were classified by Bruun as "Bar-bypassers" with waves breaking over the river entrance bar
during storms and with the inlet remaining open due to the large storm flow discharge from the
accompanying heavy rainfall.

Marshalls Creek has occasionally broken through the dunes to discharge flood waters across the
beach. These break outs have always been ephemeral because the tidal discharge of the Marshalls
Creek estuary has been relatively too small to ensure that the entrance would not become choked
with littoral drift material. The calculated spring tide discharge of Marshalls Creek is some 447
thousand cubic metres indicating a "(2/M ratio" of 9. Ratios of this magnitude typify inlets as
unstable "overflow channels" rather than permanent inlets. Further, other works undertaken over
the past few decades (Mangleson, personal communication) have reduced the nett potential tidal
prism of Marshalls Creek and, hence, its competence to maintain an ocean entrance other than
that at its confluence with the Brunswick River.

The tidal prism of Capricornia Canal itself is some 86,000 cubic metres, indicating a "{}/M" ratio
of 1.7, indicating less entrance stability than even Marshalls Creek itself if Marshalls Creek were
opened to the sea.

In looking to improve the competence of the lower Marshalls Creek estuary to discharge flood
waters, therefore, attention can be focussed on improving its conveyance capacity at its
confluence with the Brunswick River and/or to providing weak locations along the frontal dune
system where the creek can break through or be broken through during severe flood events.

Coastal processes relevant to these options are canvassed below.

Byron Shire Council
Marshalls Creek Floodplain Management Plan
Report - November 1997

R40\95049.V1




Paterson Consultants Pty Limited 43

4.2  Design Ocean Water Levels

The occurrences of heavy rainfalls and huge seas are not necessarily statistically independent.
Both can be the result of the same weather system. Intense low pressure systems offshore that
produce strong onshore winds and heavy seas are also the mechanism driving large amounts of
moist air onto the coast, resulting in heavy rainfall. However, heavy rainfall can also occur
without the occurrence of large seas. Further, flooding from large seas caused by wave
overtopping of a beach berm and low foredune needs to be considered as well, as this
phenomenon can occur with rainfall.

Nielsen and Wilson (1995, Ref.24) investigated the dependence or otherwise of severe rainfall
and heavy seas in New South Wales. They found that 9 of the 13 heaviest rainfall recordings
between 1934 and 1985 on the Central Coast were coincident with heavy seas (significant deep
water wave height, H, > 3.5 m) and 5 of these events were associated with very severe storms
having significant wave heights exceeding 5 m (Refs 17 and 23). The most severe rainfall event
recorded was coincident with an extreme storm event with peak significant wave heights, H,,
exceeding 6 m.

However, some of the most severe oceanic storms ever recorded have not been associated with
the highest ranked rainfall events. Nevertheless, considerable rainfall has been associated with
these extreme oceanic storm events. It is important to note that extreme rainfall and oceanic
storm events will often be associated with elevated water levels due to the inverse barometer
effect associated with the low pressure systems driving these weather conditions.

In view of the coincidence on the coast of severe storms with extreme precipitation and the
possibility of flooding from wave overtopping of dunes associated with heavy rainfall, it is
suggested that any floodplain management programs and/or works on estuaries be assessed and
designed for the two separate scenarios:

flooding caused by precipitation over the catchment
- flooding from dune breaching and wave overtopping

The deepwater offshore wave and tidal level design conditions for these scenarios need to be
transferred to the nearshore and shoreface as appropriate for specific sites in the determination
of the design tail water level conditions for flood management strategies.

The nearshore tail water control levels for various applications are developed below. The
components of the ocean water level are illustrated on Figure 6.

Design Water Levels within the Brunswick River,
Flooding Caused by Precipitation

For flooding caused by precipitation, the controlling tailwater levels on floodwater
discharge are determined for a severe storm with a significant offshore wave height, H,,
of 6 metres. Wave setup at the shoreline is determined on a site specific basis as
appropriate.
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Water levels within the Brunswick River at its confluence with Marshalls Creek will be
determined by the prevailing tidal stage and storm surge. As the depth of water over the
ocean bar would be in the order of some 5 m, wave setup at the river entrance would be
negligible. This has been borne out by direct field measurements undertaken by New
South Wales Public Works (Hanslow & Nielsen, 1992, Ref.21).

Thus, for design purposes, the maximum still water level as tail water control for the
discharge of Marshalls Creek floodwaters into the Brunswick River would be RL 1.7 m
AHD comprising:

- a maximum spring tidal stage (RL 1.1 m AHD);
- a storm surge (0.2 m);

- a coastal wind set-up allowance (0.2 m); plus

- a Greenhouse allowance (0.2 m).

For this condition, wave setup on the beach is included in the determination of the water
level on the beach.

Design Level on the Beach,
Dune Discharge of Floodwaters

Given the extreme flood discharge through the dune and over the beach berm, the design
condition for the determination of the tail water control would be RL 2.5 m AHD,
comprising:

- a spring tidal stage (RL 1.1 m AHD);

- a storm surge allowance (0.2 m);

s a coastal wind set-up allowance (0.2 m)

- nearshore wave setup resulting from a 5 m significant offshore wave height
(0.8 m); plus

- Greenhouse allowance (0.2 m)

Design Sill Level for Dune Weir Discharge Control Structure
Prevention of Oceanic Inundation

Any weir/sill control structure designed for dune discharge of floodwaters from Marshalls
Creek across the beach berm would need to be at a level above that which could result in
excessive oceanic inundation during times of very severe oceanic storms and wave uprush.

Design for this condition is based on an extreme storm with a significant offshore wave
height, H,, of 9 metres associated with a moderately heavy rainfall event. Wave setup at
the shoreline is determined as appropriate. A Greenhouse allowance of 0.2 metres to be
added for tail water control on berm levels.
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The design still water level on the beach during a severe oceanic storm would be
RL 3.2 m AHD, comprising:

- a maximum spring tidal level (1.1 m AHD);

- storm surge (0.2 m);

- coastal wind set-up allowance (0.2 m) resulting from a 9 m significant offshore
wave height;

- wave set-up (1.5 m); plus

- a Greenhouse allowance (0.2 m).

4.3  Ocean Outlet Design Considerations

Dune discharge could result in the alleviation of extreme flooding in Marshalls Creek, provided
that the outlet is located some distance upstream of the confluence with the Brunswick River.
The difference in tailwater control for the design maximum flood event would be the allowance
for wave set-up on the beach. While the coincidence of severe oceanic storms occurring with
heavy rainfall is high, it would be unrealistic to combine the maximum probable oceanic storm
event with the maximum flood discharge event. Therefore, the design condition makes an
allowance for an offshore significant wave height, H, for the maximum flood discharge. Under
these conditions, the tailwater level for dune discharge on the beach would be some 0.8 m above
that at the confluence of the Creek with the Brunswick River. For a water surface gradient in
Marshalls Creek in the order of 0.1 to 0.2 m per km, the creek flood level would begin to exceed
the ocean tailwater control level on the beach some 4 to 8 km upstream of the Brunswick River
entrance.

While dune discharge may assist in alleviating flooding from the maximum flood event, there is
a possibility of oceanic inundation resulting from extreme storm events if the crest level of the
dune weir system is too low. Prevention of excessive inflow during an extreme storm event
would need a weir sill level to be set at least above the maximum still water level occurring
during the event, if not higher, to prevent wave overtopping. For a design offshore significant
wave height, H,, of 9 m with a wave period of 12 sec, the level of wave run up on a nearshore
dune slope of 1:15 was computed to be RL 6 m AHD.

Discharges over a weir crest at various levels below the wave runup level were computed (as
illustrated in Table 6 below), and indicated that a sand dune weir crest would need to be
maintained at a level above about RL 4 m AHD to prevent significant severe oceanic storms.

The management of a dune discharge system, therefore, would need to be such that the weir level
of the discharge structure could be varied according to the particular meteorological conditions
pertaining at any one time. A fixed discharge weir level could not satisfy both requirements of
alleviating the maximum probable flood discharge event while preventing oceanic inundation
during extreme storm events. This, however, might be achieved if the weir was designed as a
natural sand dune, maintained at a level to prevent oceanic inundation but with mechanical
breakout being effected by the Local Government Authority during periods of extreme
precipitation when the wave height is not excessive. Clearly, there may be occasions when a
mechanical breakout might not be affected because of the dangers posed on the beach by the
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severe wave action. Such a structure would need to be located in the order of some 4 to 8 km
upstream of the Brunswick River entrance to be effective.

Table 6

Beach Weir Overtopping

Weir Level Peak Inflow

(m AHD) (cu. m/s per metre width)
3.0 14.0
E . 6.7
4.0 3.0
4.5 1.2
5.0 0.5
i 0.2
6.0 0
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§. COMMUNITY AND ENVIRONMENTAL ISSUES

5.1 Land Use and Statutory Planning
5.1.1 Introduction

This section considers the land use controls and policies relevant to the Marshall Creek Floodplain
Management Plan area.

It identifies the different levels of land use planning from State and Regional planning policies,
plans and reservations such as State Environmental Planning Policies (SEPP) areas, Nature
Reserve/National Park reservations, to local planning polices and plans such as Local
Environment Plan (LEP) and Development Control Plan (DCP) zonings. The purpose is to
outline the land use planning approach being taken in managing broad land uses of the floodplain
management study area.

Appendix D provides a summary of the relevant matters from the above planning controls and
policies.

5.1.2 Broad Overview

Land use planning controls in the study area generally reflect the evolving location of urban
settlement and rural industries within the coastal landscape. Protection of environmental values,
such as the coastal dune system, estuaries and fauna habitat vegetation systems, initially an
adjunct to these other uses, has increased in importance in recent years. There are now a number
of important Nature Reserves, as well as riverine corridors, and remnant areas of representative
vegetation such as wetlands and littoral/sub tropical rainforest and habitat (eg. for koalas), which
are protected by planning policies and land use zonings.

Earlier proposals for further urban development outside of existing zoned areas, as well as on
sensitive lands within planned urban expansion areas, have generally not proceeded, due to an
increasing community awareness of environmental values, and hazards associated with aspects
such as flooding and coastal erosion processes. Some of these sensitive areas such as the
Billinudgel Nature Reserve have been acquired by government, with other areas being identified
under State policies for protection and/or restrictions on inappropriate land uses.

There are a still a number of "Deferred" planning areas within the study area, considered as
having some development potential and but also containing other constraints. In these "Deferred”
areas, where broad policies and zonings apply, more detailed assessment is required. Thus, they
remain contentious in the wider community in relation to their best overall future use, or how the
lands should be developed, if at all. These areas are discussed in more detail in the following
section.
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5.1.3 Specific Planning Policies, Strategies and Controls
There are four main levels of land use planning controls:

State reservations, strategies and policies

Regional plans and strategies

Local land use strategy, and zonings under a Shirewide Local Environment Plan
Local policies and specific planning controls under Development Control Plans

B

State Reservations, Strategies and Policies
There are a number of land reservations of importance in the study area.

The dedicated Brunswick and Billinudgel Nature Reserves have been established specifically to
protect important nature conservation values.

A number of dedicated and reserved coastline and riverside Crown Reserves established for
conservation and public recreation provide corridors along Marshalls Creek, the North Arm of
the Brunswick River, and the coastal beach and dune system.

These are identified on Figure 7.

The NSW Government’s Draft Coastal Policy (Ref.30) applies to the study area. This policy
includes specific policy statements in relation to protecting the coastline from inappropriate
development, flood mitigation, and coastline hazards. The policy encourages compatible land
uses with coastal hazards, in particular recognising and accommodating natural forces, and
considering the Greenhouse Effect. Appropriate minimum floor levels for development affected
by flooding, effective management, including warning systems, and community safety are also
considered important.

There are four State Environmental Planning Policies (SEPPs) directly relevant to the study area
in relation to floodplain management. These are:

- SEPP 14 - Coastal Wetlands

- SEPP 26 - Littoral Rainforest

- SEPP 44 - Koala Habitat

- SEPP 46 - Protection and Management of Native Vegetation

There are six designated SEPP 14 wetlands, (Numbers 57, 58, 59, 60, 61 and 63) located in the
study area. These are associated with Marshalls and Billinudgel Creeks and the North Arm of
the Brunswick River and are identified on Figure 7.

These wetland areas are protected by the policy and require management which retains their
conservation values. Any works related to flood mitigation affecting these areas would be
designated development under the Environmental Planning & Assessment Act (1979) and require
an environmental impact statement (EIS) prior to any works.
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There are three designated SEPP 26 areas, (Numbers 15, 16 and 18) located in the study area
under this SEPP.

Two of the areas are associated with Marshalls Creek at the Orana Drive bridge between
New Brighton and South Ocean Shores, and an area to the south of South Ocean Shores adjacent
to the Brunswick Nature Reserve. (Refer Figure 7.) These areas are protected and management
must retain environmental values including restricted uses in a buffer surrounding them.

There is identified koala habitat under SEPP 44 - Koala Habitat in the vicinity of the New
Brighton village in close proximity to Marshalls Creek. This policy requires that such habitat
values are protected in land use and management.

SEPP 46 - Protection and Management of Native Vegetation relates to controls on clearing of
land, in the catchment, particularly on steep slopes.

The NSW Government’s Floodplain Management Policy and Manual relates to the study area,
in relation to preparation and implementation of a floodplain management plan and subsequent
actions in relation to managing hazards related to flooding. The emphasis is to avoid hazards
wherever possible and not to exacerbate problems through inappropriate development and land
management practices. The manual also indicates that all feasible options should be considered
and should take account of physical, social, economic or ecological factors.

This Floodplain Management Plan has been prepared based on the principles of this Policy and
the manual.

State Government legislation such as the Environmental Planning & Assessment (EP&A) Act, the
Local Government Act, the National Parks & Wildlife Act, and the Catchment Management Act,
specify a range of matters related to nature conservation, Aboriginal and colonial heritage, social
and economic impacts, and community values and perspectives, that need to be considered in
relation to land use and management of the study area.

Regional Plans and Strategies

The North Coast Regional Environmental Plan (Ref.31) has a number of objectives which relate
directly to the study area and floodplain management.

Objective 30(d), (e), and (f) relate to minimising risks to people, development and natural
processes in the land use planning process. Objective 44 relates to encouraging the location of
urban housing development on flood free land.

The North Coast Urban Planning Strategy (NCUPS), (Ref.32) emphasises the importance of

complimenting urban areas with sensitive coastal locations and avoiding hazards such as
floodprone lands.

Byron Shire Council
Marshalls Creek Floodplain Management Plan
Report - November 1997

R40\95049.V1




T . (. T - sty

50 Paterson Consultants Pty Limited

The North Coast Crown Reserves Management Strategy (1994) (Ref.33) requires that
conservation and habitat, cultural and recreational values of Crown Reserves are protected and
enhanced by identifying and implementing appropriate land management approaches.

A Regional Planning Strategy for the Northern Rivers area currently being prepared by the
Department of Urban Affairs and Planning is based on Ecologically Sustainable Development
principles. Therefore any development and land management will need to consider the protection
of natural systems and processes including biodiversity, and the precautionary principle ie. lack
of scientific knowledge is not an excuse for creating an adverse impact on the environment, and
caution should be taken if decisions would lead to uncertainty about the likely effects of
subsequent actions.

Local Land Use Strategies and Policies

Byron Shire Local Environmental Plan (LEP) 1988, (Ref.34) establishes land use zoning and a
range of policies that identify how lands should be developed and protected in the study area.

The land use zonings under this LEP are illustrated on Figure 8.

It should be noted that a permissible land use under a zone does not necessarily provide a legal
right to develop the land on that basis. A range of planning factors are required to be considered
in decision making as described in the plan.

Environmental zoning in the floodplain management plan study area is common with zonings such
as "8(a) Nature Reserve", "7(a), Wetlands", "7(b) Coastal Habitat" and "7(f1) Coastal Lands".

Zoning "6(a) Open Space", prohibit or control development that would be detrimental to
conservation, recreation and landscape values, and natural coastal processes including flooding.

The LEP includes a zoning identified as Zone 5(b), "High Flood Hazard". For simplicity, this
zoning is indicated as with the Zone 5, "Special Uses" on Figure 8. The Zone 5(b) area is
located in the management area adjacent to Marshalls Creek, east of the residential area at the
northern end of Balemo Drive. This zoning specifically identifies a relatively low area affected
by higher velocity floodwaters.

The land use zoning map illustrates the zoned areas indicated above and cover the coastal
estuarine systems related to the Brunswick River and the adjacent coastline, including creeks,
wetlands, riverside, urban areas prone to flooding used for recreation such as the Ocean Shores
golf course, and coastal dune system.

A number of villages and urban areas such as New Brighton, Ocean Shores North, and South
Golden Beach have been developed through the study area in relatively sensitive coastal locations,
and which are directly affected by coastal processes of beach erosion. Ocean Shores and
Billinudgel are also affected by flooding.
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Development in "Rural 1(a)", "Urban 2(a)", "Business 3(a)", "Special Uses 5(a) and
"Industrial 4(a) zones are required to consider flood impacts and mitigation through Clauses in
the LEP Plan.

Part 3 of the LEP indicates that flood mitigation works are designated development and will
require an EIS being prepared, and that development should only occur on flood liable land if no
adverse effects on flooding regimes can be demonstrated.

There are a number of "Deferred" planning areas located in the management plan study area
where final land use decisions in relation to the best use and management of these were not made
at the time of preparing the Byron LEP. These are located both within existing urban and rural
land use areas.

The "Deferred" areas in the rural area to the north of Marshalls Creek and south of Jones Road
are now included in the Billinudgel Nature Reserve.

"Deferred" sites in Ocean Shores and New Brighton area have specific controls and matters under
Development Control Plans (DCPs) for the urban areas to be addressed in any proposed
development of the sites. These latter "Deferred" sites remain contentious in relation to a number
of matters such as protection of conservation and scenic values, and coastal processes including
flooding.

The Byron Shire Residential Development Strategy (1993) (Ref.35) identifies flooding as a major
constraint and must be considered in relation to development in the management study area. No
further release of urban development areas are identified in the Ocean Shores locality. At
Billinudgel, the Strategy identifies land use in the short to medium term as a predominantly rural
residential release area with limited serviced urban lots due to constraints including flooding.

Local Specific Planning Controls (Development Control Plans)

There are four Development Control Plans (DCPs) that are relevant to the management study
area.

Byron Shire Council also has a an existing policy on development in flood prone areas (Policy
No. 5.45 adopted on 24 June 1994. The objective of this policy - "Building and Development -
Minimum Fill Levels on Flood Prone Land" is to determine a minimum fill level for residential
development on flood prone land. It states that Council may consider a minimum fill level below
the 1% flood level for rezoning and development on flood liable land where an applicant can
demonstrate that seven (7) principles and development aspects can be achieved or met. These
include the development being in accordance with the NSW Floodplain Development Manual, that
it shall not increase flooding upstream or downstream from the site, that an appropriate building
envelope classified "low hazard" can be provided, that vehicle access is satisfactory, and
construction of buildings enables floor levels and sewer openings to be specific minimum heights
above 1% flood levels.
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Byron Shirewide DCP No.l covers the whole of the management study area. Within this study
three specific DCP apply namely:

- DCP 14(a) relates to Ocean Shores,
- DCP 14(b) to New Brighton village,
- DCP 14(c) to the South Golden Beach village and Ocean Shores North urban area.

DCP No. 1. establishes a range of detailed planning and design criteria for urban development
which emphasise avoiding or mitigating effects of flooding and natural coastal processes on
development. (Refer to specific clauses in Appendix D for further details).

DCP 14(a),(b), and (c) establish guidelines and criteria which emphasise the need to avoid
problems associated with natural hazards, and the importance of managing riverside reserves for
protection of fauna habitat and flora. In relation to flooding, specific clauses discourage
inappropriate development, encourage innovative building requirements, and set minimum floor
height levels for dwellings where flooding affects a site, but which is not of a nature to exclude
development. Pole construction with minimal land fill rather than slab construction on a mounded
filled site is an example of construction technique that the DCPs would encourage on this basis.

A number of clauses in DCP 14(b) New Brighton, and DCP 14(c) South Golden Beach-Ocean
Shores North indicate the intention of Byron Shire Council to work with the local communities
to provide suitable equipment and storage for flood rescue equipment.

"Deferred" planning areas in Ocean Shores and New Brighton are covered by their DCPs
respectively. Clauses indicate that the lands are flood prone and that any urban development that
may be possible subject to detailed study, will be required to follow guidelines related to
minimum floor level heights for residences, as well as protect natural values of the sites.

5.1.4 Conclusions

Based on the planning policy and strategy documents that relate to the floodplain area, and the
public consultation exercise undertaken for this study, potential flood management measures
should be considered in light of their implications on the following factors:

- Effectiveness at mitigating some aspect of a flooding problem, such as social
concern at the unpredictability of flooding, need for adequate warning and rescue
services, water quality problems, damage to property, or risk to health.

- Conformirty and accordance with the relevant planning policies for the area.

- Retention of critical environmental resources as these are the environmental
resources that cannot realistically be replaced such as biodiversity and natural
processes or the time and effort required would be unacceptable. Consequently all
proposed measures ensure these are retained and where possible enhanced. These
include the established landscape, natural appearance of riverbanks, integrity of the
habitat value of wetlands and creekside environment.
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- Protection of other environmental resources based on the identifiable environmental
characteristics that the area already has, or potentially could have. In order to
retain the stock of environmental resources in the area, it is necessary that any
measures demonstrably ensure that these qualities are retained, or are adequately
replaced and/or enhanced. Such existing resources include visual and physical
access opportunities to river and creek bank, the contribution of vegetation systems
and native fauna to the scenic quality of the area, the area of open space, and
appropriate recreation opportunities related to the estuarine systems. Retention of
critical environmental resources and the maintenance of other environmental
resources also includes consideration of sites of cultural significance, including

Aboriginal cultural values. These provisions may well restrict the ability of
Council to undertake widespread clearing of waterways and normal "maintenance”
procedures.

The DCP’s in the area do contain detailed provisions for reducing flood damage
and meeting community expectations, however, the provisions of the DCP’s do not
appear to be widely understood or applied.

52 Social Profile

Key social profile indicators for the Marshalls Creek floodplain area have been sourced from the
Byron Shire Community Profile (Ref.36).

The five communities that make up the floodplain population (North and South Ocean Shores,
Billinudgel, New Brighton, Ocean Shores North and South Golden Beach) can be divided broadly
into two distinct areas by their socio-economic characteristics. These area groupings are:

- the Ocean Shores area (including Ocean Shores North) and Billinudgel
- the New Brighton and South Golden Beach area.

Key features of these two areas have been summarised as:

Ocean Shores
* Higher than Shire average proportion of the population over 60.
* Relatively few children.
* Higher proportion than Shire average of households comprises couples without
dependent children.
* Higher proportion than Shire average of households are owner occupiers (75 %
as opposed to 65% Shire wide).
* Highest levels of mobility in Shire.

South Golden Beach and New Brighton
* Area of rapid growth over the last few years.
* Highest percentage increase in 5-14 year group in the Shire.
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* Lower than Shire average for persons aged over 60.

* Higher household incomes than Shire average.

* Higher than average home ownership level for South Golden Beach, however
home ownership rates are lower than average for New Brighton.

* Very high levels of mobility (93 and 94% respectively).

Thus, the Ocean Shores community is older, comprising a high proportion of over 60 whereas
New Brighton comprises a high proportion of children in the 5-14 year age group.

Both identified areas have a high level of car dependency because of the relative shortage of
social infrastructure, such as shops, social and sports facilities (other than those associated with
the beach) in the area.

Anecdotal evidence suggests that the communities are both articulate, well-informed and fairly
settled.

The high levels of home ownership and the strength of feeling evident in the community suggest
the floodplain communities have both a financial and an emotional commitment to the area.
There is, in the communities, a strong sense of identification with their surroundings.

As the area consists of a number of neighbourhoods, the communities hold a diversity of interests
and perspectives. The groups through which people articulated their feelings have tended to be
small and pursue either localised or special interest agendas. All the groups identified have well
developed and strongly felt views about the management of the floodplain.

The community generally value the qualities of their surroundings and have coalesced into a
number of groups to articulate their concerns about their shared environments. This tends to
indicate the community have a degree of social structure and can organise themselves effectively,
as has been demonstrated by several meetings/demonstrations in the area.

53 Flora and Fauna Review
5.3.1 Overview

An overview flora and fauna investigation was undertaken through the Study Area. The full
investigation report appears in Appendix C of this report. The purpose of the flora and fauna
investigation is to review ecological factors (in particular the flora and fauna) of the study area
and to identify the potential impacts of flood mitigation measures that may be implemented in the
future.

The task aims of the flora and fauna review were to:

- undertake an overview of the flora and fauna attributes of the Marshalls Creek
floodplain within the study area;
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- identify flora and fauna of significance within the floodplain (essentially SEPP 44
considerations);

- identify the significance of Marshalls Creek with respect to fisheries and aquatic
life; and

outline issues for consideration in the Floodplain Management Plan works and
measures such that the program can be implemented within the framework of the
flora and fauna sustainability/enhancement.

A limited literature search was carried out to locate fauna species records for the study area and
the Brunswick Heads area in general.

The specific references examined for relevant records were:

- annual ‘NSW Bird Reports’ from 1974 to 1993, published in the journal
‘Australian Birds’;

- the consultant’s personal wildlife roadkill records; and

- National Parks & Wildlife Service Wildlife Atlas Records and ROTAP (Rare or
Threatened Australian Plants) Database records for Threatened Species recorded
within the study area.

A field inspection, involving a limited survey of fauna, was carried out during the period
22-23 April, 1996. This survey involved a total of two days observations during daylight hours.
Walking spotlight surveys using two spotlights and three observers were carried out on the night
of 22 April 1996.

5.3.2 Research Results

Fauna

Eighty-two bird species were recorded during the survey within the study area with an additional
27 identified from specified references above (National Parks & Wildlife Service, roadkill and

Australian Birds records). Thus a total 109 bird species were identified.

Six mammal species were located during the survey with an additional 11 from the specified
references.

Three reptile species and three amphibians were recorded during the field survey while an
additional three reptiles and two amphibians were identified from the specified references.

The identified species list appears in Appendix C.
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Threatened Fauna Species

Threatened fauna species are covered by the NSW Threatened Species Conservation Act, 1995.
Schedule 1 of the Act lists species considered "Endangered" while Schedule 2 lists species
considered "Vulnerable".

Twenty-nine "Threatened Species” of fauna (in the terms of the Act) have been recorded in the
study area.

Three species of fauna listed on Schedule 2 of the Act (Vulnerable Species) were detected during
the field survey. These were the Koala Phascolarctos cinereus, the Osprey Pandion haliaetus and
the Pied Oystercatcher Haematopus longirostris.

Four Schedule 1 ("Endangered") species were recorded from the specified references. These are
Bush Stone-curlew (Thick-knee) Burhinus grallarius, Beach Stone-curlew (Thick-knee) Esacus
neglectus, Little Tern Sterna albifrons and Double-eyed Fig-Parrot Cyclopsitta diophthalma
coxeni.

Twenty-two Schedule 2 ("Vulnerable") species were identified from the specified references.
These are the Wallum Froglet Crinia tinnula, Wallum Tree Frog Litoria olongburensis, Black
Bittern Ixobrychus flavicollis, Black-necked Stork Ephippiorhynchus asiaticus, Square-tailed Kite
Lophoictinia isura, Bush-hen Amaurornis olivaceus, Brolga Grus rubicunda, Sooty Oystercatcher
Haematopus fuliginosus, Wompoo Fruit-Dove Prilinopus magnificus, Rose-crowned Fruit-Dove
Prilinopus regina, Glossy Black-Cockatoo Calyptorhynchus lathami, Swift Parrot Lathamus
discolor, Masked Owl Tyto novaehollandiae, Grass Owl Tyto capensis, Collared Kingfisher
Todiramphus chloris, Barred (Yellow-eyed) Cuckoo-shrike Coracina lineata, White-eared
Monarch Monarcha leucotis, Black Flying-fox Pteropus alecto, Queensland Blossom-bat
Syconycteris australis, Long-nosed Potoroo Potorous tridactylus, Little Bent-wing Bat Miniopterus
australis and Northern Long-eared Bat Nyctophilus bifax.

A number of microchiropteran (small insectivorous) bats was observed during the spot-lighting
survey and it is possible that some of them may have been Threatened Species other than those
listed above.

Other Fauna of Interest

Migratory wading birds and terns have been observed utilising the mud and sand flats, rocky
areas and mangroves of the estuary. These comprise the Whimbrel Numenius phaeopus,
Common Sandpiper Actitis hypoleucos, Grey-tailed Tattler Heteroscelus brevipes, Ruddy
Turnstone Arenaria interpres, Common Tern Sterna hirundo and Little Tern Sterna albifrons.

The Grassland Melomys Melomys littoralis, a species of native rat, recorded at the site by
National Parks and Wildlife Service, is uncommon in New South Wales.
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Agquatic fauna

No specific survey of aquatic fauna was carried out during this investigation. Anecdotal evidence
suggests that Whiting, Bream, Flathead, Mullet, yabbies and soldier crabs are common.

However, in a previous investigation of dredging along Marshalls Creek, preliminary
investigations were undertaken into aquatic life (see Reference ). The investigations showed
extensive areas of mangroves, sea grass beds and wide sand bar areas. The area was viewed
likely to represent a significant aquatic resource.

Flora

The research approach used involved preparation of a generalised vegetation map from the
available aerial photography and field checking of the vegetation communities. Individual
specimen investigation of the site’s flora was not carried out.

The vegetation map appears on Figure 9.
The vegetation communities identified are as follows:

- Coastal Dune Scrub

- Swamp Open Forest
5 Open Eucalypt Forest
- Mangrove Forest

- Fern-sedge Swamp

- Heath

- Grasslands

- Littoral Rainforest

Threatened Flora

No species listed on Schedules 1 and 2 of the Threatened Species Conservation Act, 1995 were
located during the fieldwork.

Eight Threatened species have been identified by other observers (National Parks & Wildlife
Service ROTAP Data Base). These are Davidsonia puriens var. jerseyana, Randia moorei and
Acronychia littoralis (Schedule 1 - Endangered species) and Corokia whiteana, Cryptocarya
Jfoetida, Endiandra hayesii, Syzygium hodgkinsoniae and Syzygium moorei (Schedule 2 -
Vulnerable species).

In addition the rare species, Thozetia racemosa, Trichosanthes subvelutina, Acacia bakeri,
Archidendronmuellerianum, Argophyllum nullumense, Endiandra globosa, Rhodamniamaideniana
and Acronychia baeuerlenii have been recorded (N.P.& W.S. Data Base).
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5.3.3 Review of Results
Fauna

The study area at Marshalls Creek, Brunswick Heads, supports a variety of vegetation
communities that provide habitat for numerous fauna species, in particular birds.

The number of threatened species of plants and animals is comparatively high.

This rich bio-diversity is acknowledged by the protection of a large part of the study area as the
Brunswick Heads Nature Reserve and the recently dedicated Billinudgel Nature Reserve.

The short duration (2 days and 1 night), the limited survey techniques employed, and the season
of survey (autumn) would all contribute to an underestimate of the faunal species present in the
study area.

Common migratory birds such as the Dollarbird Eurystomus orientalis, Rufous Fantail Rhipidura
rufifrons, Black-faced Monarch Monarcha melanopsis and Cicadabird Coracina tenuirostris were
not recorded although they, and other species, would almost certainly be present during the spring
and summer months.

The identification of microchiropteran bats requires that they be trapped or detected by ultra-sonic
detectors. This was outside of the scope of this flora and fauna review.

Despite the above limitations this report provides a reasonable overview of fauna species present.

The sourcing of N.P.& W.S. Atlas Records and the consultants roadkill records has compensated
to some degree for the other factors.

The twenty-nine Threatened Fauna species recorded for the study area indicate a high local
bio-diversity and highlight the bio-geographical importance of the MacPherson-Macleay Overlap
zone.

Fourteen of the Threatened species use wetlands (sand and mud flats, estuarine waters,
mangroves, and freshwater wetlands). The integrity of these wetlands is closely linked to the
health of Marshalls Creek and its estuary, as well as the surrounding catchment area.

The Koala has been recorded from a number of forested sites within the study area. The
provisions of State Environmental Planning Policy (SEPP 44) relating to Koalas and their habitat,
would have to be implemented in the event that a flood mitigation proposal would impact on
forest communities.

The migratory wading birds and terns that visit the estuary are transequatorial migrants from the
Arctic and sub-Arctic areas. They breed in places such as Siberia, Alaska, China and Japan and
escape the harsh northern winter by migrating to southern latitudes. The Whimbrel, Common
Sandpiper, Grey-tailed Tattler, Ruddy Turnstone, Common Tern and Little Tern are all subject

Byron Shire Council
Marshalls Creek Floodplain Management Plan
Report - November 1997

R40\95049.V1




Paterson Consultants Pty Limited 59

to two bi-lateral agreements to protect migratory birds and their environment. These agreements
are generally known as the Japan-Australia Treaty and the China-Australia Treaty. The
Australian Government therefore has obligations under these treaties to protect areas used by
these species such as the Marshalls Creek and Brunswick estuaries.

The extensive areas of habitat for aquatic fauna, such as sand and mud flats, mangrove forests
and rocky substrates, and the variety of avian predators of aquatic fauna (such as terns, gulls,
kingfishers, herons, egrets, osprey etc) present at the site indicate a rich aquatic fauna.

Flora

Eight Threatened Species of plant are known from the study area with an additional eight rare
species occurring. A number of these are at or near to their southern limit of distribution such
as Davidsonia pruriens var. jerseyana and Endiandra globosa.

The existing status of much of the area as Nature Reserve should protect a high proportion of
these threatened plant species, however populations outside of N.P.& W.S. estate may need
special protective measures.

5.3.4 Impact of Proposed Development Works

The fieldwork carried out for this report was of a limited nature. The floodplain management
options have not been developed to allow only site specific flora and fauna surveys which should
be carried out prior to implementation of structural development works.

The potential impact of proposed, or potential, developments on flora and fauna varies depending
upon the nature of the development and the type of ameliorative measures to be adopted.

The richness of the bio-diversity within the Marshalls Creek catchment means that there is a high
potential for significant impact on natural ecosystems from works that will alter the natural
hydrology and floodplain systems.
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6. FLOOD DAMAGES ASSESSMENT

6.1 Overview

Damage caused by flooding has several components which are conventionally analysed separately
and then combined to produce aggregate damage estimates for a particular flood (either historical
or "Design").

Typically, flood damages are divided into tangible damages, which can be quantified in monetary
terms, and intangible damages which cannot be quantified in monetary terms.

Tangible flood damages are generally subdivided as follows:

- Direct Damages
Repair or replacement of buildings and contents damaged or destroyed by
floodwaters; and

- Indirect Damages
Costs incurred in-clean-up, evacuation, temporary accommodation and loss of
income but not involving contact with flood waters.

Intangible damages reflect the effect of flooding on the health and psyche of the community and
can be very real and significant. These damages typically take the form of anxiety, depression,
trauma and general deterioration in well-being of those affected by flooding and are difficult to
quantify in monetary terms. Assessment of intangible damages is beyond the scope of this study.

The direct flood damages have been assessed using the ANUFLOOD flood damages model which
was developed at the Centre for Resource and Environmental Studies at the Australian National
University (Ref.30). The model assesses the potential direct damage to property only and does
not provide estimates of indirect damages. The intangible damages, which are also relevant in
floodplain management, are not assessed by the model.

Potential direct damages represent the damages which would occur during a flood if no action is
taken to reduce damages. In general, residents can be expected to take some action to reduce
flood damages if adequate time is available. Such action would include the following:

- placing moveable items on tables;

- moving contents to upper floor levels;
- use of sandbags to seal doorways; and
- removal of vehicles to higher ground.

The above actions enable residents to reduce the actual damages suffered in a flood event. The
savings in flood damages which can be achieved is dependent on a number of factors, including:

- flood warning lead times;
- flood awareness and preparedness;
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- availability of upper level floors; and
- access conditions and evacuation considerations.

Considerable reduction in damages can be achieved with adequate warning and appropriate
response.

The flood damages survey carried out following the Nyngan flood indicates that actual damages
to buildings and contents may be 10% less than the potential damages. The Nyngan survey found
that the major saving in external property damages is achieved by relocation of vehicles to higher
ground.

Direct property damages for Marshalls Creek have been based on the potential direct damages
to buildings, contents and vehicles. It has been assumed that a large majority of vehicles will not
be relocated to higher ground prior to the floodwaters cutting the roads. This is seen as a
function of the short response time of the catchment to rainfall and limited time available to move
vehicles to flood free land.

6.2 Properties and Buildings at Risk

6.2.1 Assessment Approach

The ANUFLOOD damages model uses three sets of input data as follows:
- a property database;

- a stage-damages relationship which specifies the estimated potential direct damage
sustained at differing depths of flooding for different categories of properties; and

- a design flood level probability distribution for the study area.

The property database is particularly valuable for assessment of the number of properties and
buildings at risk. It might also be used to identify the flood risk of particular properties.

The information for the property database was obtained by ground survey for all properties which
are located below Probable Maximum Flood (PMF) levels through the Marshalls Creek area.
The data was partly collected in this study and partly developed from earlier surveys.

The data collected for residential properties included location, ground level, lowest habitable floor
level, elevated or non-elevated construction, building materials and damage class required for
estimation of flood damages and other data required for floodplain management considerations.

Similar data was collected for the commercial and light industrial properties with the inclusion
of size of the property as damage estimates are based on floor area.

A full listing of the residential and commercial/light industrial property databases is provided in
Appendix B.
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The study area was divided into 5 neighbourhoods termed "precincts” for the purposes of this

study, based on locality and/or source of flooding. A "Reference Location" was assigned to each

precinct as shown on Table 7 below. The adopted precinct boundaries are shown on Figure 10.
Table 7

ANUFLOOD Precincts and Reference Locations

Precinct Locality Reference Location
1 Ocean Shores Golf Course Gauge
2 New Brighton New Brighton Gauge
3 South Golden Beach Capricornia Canal
4 Ocean Shores North Capricornia Canal
5 Billinudgel Billinudgel Gauge

6.2.2 Residential Properties at risk

The distribution of habitable floor levels for the residential properties relative to the 1% AEP
flood level in each Precinct is presented in Table 8. This data has been verified by comparison
of the 1% AEP flood profile and the surveyed floor levels.

Testing of the floor level data base using the 1987 flood levels, indicates the following numbers
of properties are predicted to be inundated:

- Ocean Shores: 4 properties
- New Brighton: 40 properties
- South Golden Beach: 16 properties
- Billinudgel: 15 properties (excluding developments since 1987)

The predicted numbers of properties inundated agree with the historical data given in earlier
reports (see Section 2.2.5 and Section 2.2.6) with the exception of South Golden Beach. The
historical information suggests between 11 and 22 properties as inundated in 1987 while the data
base predicts 20 properties as inundated if the South Golden Beach levee were not constructed
(the situation in 1987). The source of the discrepancy has not been investigated as South Golden
Beach is protected by a levee to the 1% AEP flood event.
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Table 8

Cumulative Number of Houses with Habitable Floors Below Given Flood Level

Precinct
Flood Level
1 2 3 4 5
Ocean New South Ocean Shores Billinudgel Total
Shores Brighton Golden North
Beach

10% AEP B 9 6 * - - 9
5% AEP - 18 125 % - 18
2% AEP - 34 13.% 5% - 34
1% AEP 8 41 16* 6" - 7L
1% AEP + 0.3 m 50 47 53 11 1 162
1% AEP + 0.5 m 94 49 93 23 2 261
Extreme 149 55 133 43 3 383

*  Protected by levees, assuming 0.4 m minimum freeboard for levee crest
y 04

The data presented in Table 8 shows that there are 71 houses with habitable floor levels below
the 1% AEP flood level and there are 91 additional houses with habitable floors less than 0.3
metres above the 1% AEP flood level.

There are 22 houses in South Golden Beach and Ocean Shores North which are located below
the 1% AEP flood level. These houses are protected by levees which have a nominal crest
level 0.4 m above the 1% AEP flood level in Capricornia Canal. There are 49 houses in
Ocean Shores and New Brighton which would be inundated in the 1% AEP flood event. |

Normal practice is to set floor levels at an appropriate freeboard above the design flood level.
If a freeboard of 0.5 metres is adopted, the data in Table 8 above indicates that some 263
houses in the Marshalls Creek are "at risk" in the 1% AEP flood.

The largest number of flood affected properties is located in New Brighton. This village is
also the oldest of the residential areas on the Marshalls Creek floodplain.

The depth of floodwaters in the Ocean Shores houses would be approximately 0.1 m for the 8
affected houses. However, the depth of floodwaters in the New Brighton houses would be
from 0.1 m to more than 0.7 m with a depth of 0.3 m being exceeded in 24 houses.
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It should be noted that the floor levels for 4 houses in Ocean Shores and 41 houses in New
Brighton are below the 1% AEP ocean water level of RL 2.6 m AHD and 24 houses in New
Brighton are below the 5% AEP ocean water level of RL 2.3 m AHD.

Thus, reduction of creek flooding levels of 0.3 m if technically possible, would enable some 8
houses in Ocean Shores and 17 houses in New Brighton to avoid inundation in the 1% AEP flood,
provided that the ocean water level was not significantly affected by storm surge and wave action.

Reductions of this magnitude would reduce the number of houses considered at risk by
approximately 100.

It has been assumed that the Ocean Shores North and South Golden Beach levees are adequate
to withstand the 1% AEP design flood without structural damage.

6.2.3 Commercial and Light Industrial Properties

The distribution of floor levels for commercial and light industrial properties relative to the 1%
AEP flood level in each Precinct, is presented in Table 9.

The data presented in Table 9 shows that there are 26 commercial and light industrial premises
which have floor levels below the estimated 1% AEP flood level.

The majority of the commercial and industrial premises are located in Billinudgel with the
remaining commercial buildings comprising a shop in New Brighton and a former motel complex
at South Golden Beach. More than half of the commercial/light industrial premises in Billinudgel
are located below the 1% AEP design flood level.

There are 16 premises in Billinudgel which would be inundated by floodwaters in excess of 0.
3 m deep in the 1% AEP flood event. The Billinudgel commercial and light industrial properties
represent the second largest group of flood affected property owners and occupants on the
Marshalls Creek floodplain.
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Table 9

Cumulative Number of Premises with Floors Below Given Flood Level

Precinct
Flood Level 1 2 3 4 5

Ocean New South Golden Ocean Shores Billinudgel Total

Shores Brighton Beach North
10% AEP - - g - 9 10
5% AEP - 1 3* - 14 20
2% AEP - 1 ¥ - 18 22
1% AEP - 1 F - 22 26
1% AEP + 0.3 m - 1 3 - 25 29
1% AEP + 0.5 m - 1 4 - 28 33
Extreme - 1 4 - 34 39

* Protected by levees, assuming 0.4 m minimum freeboard for levee crest

6.3 Damages Assessment Data
6.3.1 Property Data
As noted earlier, the ANUFLOOD damages model uses three sets of input data comprising:

- a property database;
- stage-damages relationship
- a design flood level probability distribution.

The details of the property data base and properties at risk was detailed in the previous section.

The flood liable area was divided into precincts as indicated in Table 7. For damage assessment,
each of the precincts was divided into sub-areas based on similar flood levels. Flood level
adjustment factors equal to the difference in flood level at the centroid of the sub-area and at the
reference location were then used to modify the ground level and floor level survey data to allow
for the spatial variation in flood level throughout the precinct.
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6.3.2 Stage-Damages Relationships
Direct Damages

Whilst major flooding has occurred in Marshalls Creek in recent years, there is no direct flood
damage data available that was collected immediately after these events. Thus, it was considered
appropriate to base damages estimates on the results of flood damages surveys from other towns
rather than to undertake a fresh survey of residents in the Marshalls Creek area.

Detailed flood damages data was collected following the April 1990 flood in Nyngan and the
February 1991 flood in Inverell (Refs 27 and 28). The data collected included potential direct
damage to buildings and contents, external property damages (including vehicles) and indirect
damage estimates for evacuation, temporary accommodation, clean-up and loss of income.

The stage-damages relationships for residential properties from the Nyngan and Inverell data,
adjusted to 1997 dollar values, has been adopted for residential properties on the Marshalls Creek
floodplain. The adopted stage-damages relationships for residential properties is summarised in
Table 10 below.

The ANUFLOOD model assesses damages sustained by inundated houses and
industrial/commercial buildings. The model does not assess damages sustained to the grounds
of properties which may be inundated. Thus, the damages estimates are limited to structure and
contents damages only.

Table 10

Potential Direct Damages For Residential Properties

Depth of Damages ($) per Property
Flooding Structure and Contents

(m)

0 3,500

0.5 19,800

1.0 27,400

1.5 29,200

2.0 31,900

Flood damages data had been collected for commercial and light industrial premises following
the Nyngan and Inverell floods. The damages data collected highlighted that flood damages to
non-residential properties can be widely variable.
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In an effort to ‘standardise’ the damages data, the damages were reduced to a ‘per square metre’
value and plotted against depth of floodwaters, as shown on Figure 10. The figure also illustrates
the results of an interview process with 18 properties in the Tuggerah Industrial Area, Wyong.
The data shows a high degree of variability.

The damages data adopted for commercial and light industrial properties is presented in Table 11.

Table 11

Potential Direct Damages Commercial and Light Industrial Properties

Depth of Value of Contents
Flooding ($ per sq metre)
(m)
Low Average High
0 10 20 100
0.3 40 120 330
0.6 70 200 370
0.9 90 280 410
1.2 110 320 450
1.5 120 360 490
2.0 130 400 540

Indirect Damages

Analysis of the data collected at Nyngan and Inverell indicated that the indirect costs associated
with flooding comprise:

- clean-up $2,400/property
- evacuation, temporary

accommodation and loss of wages $ 500/household/day
- loss of trade $3,000/day

For short duration floods, the indirect damages above are equivalent to 20% of potential damages
for residential and commercial/light industrial properties for a typical depth of flooding of 0.5
metres.
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The indirect damages for Inverell were estimated to be 20% of potential direct damages for
residential properties and 16 to 24% of potential direct damages for commercial and light
industrial properties.

Indirect flood damages have been assessed as being 20% of the direct flood damages for
residential and 20% for commercial/light industrial properties.

6.3.4 Design Flood Level Probability
The design flood level probability distributions adopted for each of ANUFLOOD Precincts were
based on the design flood level probabilities listed in Table 3 and based on the earlier flood

studies.

The design flood levels adopted for the reference locations for each ANUFLOOD precinct and
used in the damages estimation, are presented on Table 12 below.

Table 12

Flood Level - Probabilities Adopted for Damages Assessment

Adopted Flood Level (m) AHD
Locality Precinct AEP %
10 5 2 1 Extreme
Ocean Shores 1 2.00 2.40 | 2.60 | 2.75 309
New Brighton 2 1.90 2.15 | 2.45 | 2.60 3.50
South Golden Beach 3 2.25 245 | 265 ] 2.80 3.60
Ocean Shores North 4 2.25 2.45 | 2.65 | 2.80 3.60
Billinudgel 5 3.30 3.50 { 3.75 | 3.90 4.75

Table 12 includes an "Extreme" flood level which was based on earlier flood studies and
extrapolated to a 0.01 percent AEP event (a once in 10,000 year event) and termed an "Extreme
Flood".

6.4  Estimated Flood Damages

The estimated potential direct damages for a range of flood probabilities are summarised in
Tables 13 and 14 for residential and commercial/light industrial properties, respectively.
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The data presented in Tables 13 and 14 show that the mean annual damages sustained by
residential properties and commercial/light industrial properties are very similar. However, the
damages sustained by commercial/light industrial properties is significantly greater for the 1%
AEP design flood and smaller events.

Table 13

Potential Direct Flood Damages to Residential Properties

Flood Precinct
Level
% AEP 1 2 3 4 5
Ocean New South Ocean | Billinudgel Total
Shores Brighton Golden Shores
Beach North
$ $ $ $ $ $
10 - 61,900 - ¥ - * - 61,900
5 10 173,000 - * =% - 173,010
2 21.270 433,700 - * - * - 454,970
1 59,000 597,000 = ¥ - ¥ 40 656,040
Extreme 2,165,000 1,331,000 2,008,500 557,900 53,700 6,116,100
Mean
Annual
Damages 9,210 35,080 8,945 2,350 220 55,805
(Say) 9,300 35,100 9,000 2,400 300 55,900

* Assumes levee prevents damages
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Potential Direct Flood Damages to Commercial/Light Industrial Properties

Table 14

Precinct
Flood Level
% AEP 1 2 3 4 3
Ocean New South Ocean Billinudgel Total
Shores | Brighton Golden Shores
Beach North
$ $ $ $ $ $
10 - - -8 - 135,740 135,740
5 - - - * - 348,320 348,320
2 - 20,300 - * - 656,000 676,300
1 - 28,700 -* - 890,760 919,460
Extreme - 59,300 61,600 - 2,619,000 2,739,900
Mean
Annual
Damages - 1,430 455 - 53,220 55,105
(Say) 1,500 500 53,300 55,200

* Assumes levee prevents damages

There are some 30 vacant lots in the Billinudgel industrial area. These lots are generally 0.5
m above the 1% AEP design flood level. Therefore, buildings constructed on these lots will
be at a much lesser risk of flooding. As a result, the total flood damages for commercial/light
industrial properties is expected to increase marginally with future building in the area.

Council’s current building controls require that habitable floors of residential buildings be
located a minimum of 0.5 m above the 1% AEP design flood level. Therefore, the future
total damages sustained by residential properties is also expected to increase marginally as
houses are constructed on the vacant lots.

6.5  Public Utilities Damages

Public utilities include roads, railways, parklands and underground water, sewerage, power and
telephone services and installations.
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The damages sustained by public utilities comprise the replacement or repair of assets damaged
by floodwaters, the cost of clean-up of the installations as well as the collection and disposal of
clean-up material from private property.

The assessment of public utility damages does not include damages sustained by the
commercial/industrial buildings which are included in the assessment of commercial and industrial
property damages. However damages sustained by pumping stations, amenities buildings,
switchyards, etc, are included in the assessment.

Analysis of public utility damages for the Nyngan and Inverell floods in 1990 indicates that public
utility damages are $5,500 to $6,500 per hectare of developed land inundated. The higher
damages estimate was obtained for Nyngan and is possibly due to the longer duration of the
flood, which lasted for several days.

Public utility damages for the Marshalls Creek floodplain has been assessed at $5,500 per hectare
of inundated land, excluding wetlands, forests and undeveloped areas.

The extent of inundation in the 1% AEP design flood is shown on Figure 2. Some 500 hectares
of land between Billinudgel, the northern limits of Ocean Shores North and South Golden Beach
and the Brunswick River are covered by floodwaters in this event. There are extensive wetland
areas within this inundated area, extending over some 260 hectares.

The estimated damages sustained by public utilities for a range of flood probabilities is presented
in Table 15. The estimated mean annual damages to public utilities is $64,250. This is slightly
less than 60% of the direct damages sustained by residential and commercial/light industrial
properties.

Table 15

Estimated Public Utilities Damages

Flood Damages
% AEP $

10 300,000

5 400,000

2 700,000

1 800,000

Extreme 1,050,000
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6.6

Total Tangible Flood Damages

The total mean annual tangible flood damages for the Marshalls Creek floodplain comprise:

direct damages to residential properties $ 55,900
indirect damages to residential properties (20%) $ 11,200
direct damages to commercial and light industrial properties $ 55,200
indirect damages to commercial and light industrial properties (20%) $ 11,100
public utilities damages $.64.,300

Total $197,700
Say $198,000)

The estimated mean annual indirect damages to residential and commercial/light industrial
properties has been assessed at 20% of the estimated direct damages.

The above damages assessment represents annual tangible costs that will be sustained by the
community though, because flooding is an infrequent event, the damage is sustained as lump
costs when each flood occurs.

The total tangible damage above indicates that economically viable structural works will need
to cost no more than $ 2.45 million. This assertion is based on the assumptions of:

Scheme totally eliminates flooding.

The tangible damages saved are $ 198,000 per annum

Total benefits are damages saved along a benefit stream of $ 198,000 per annum,
capitalised over 30 years at a 7.0 percent discount rate.

A benefit/cost ratio of 0.5 is acceptable, essentially identifying that social costs of
flooding are accepted as equal to the tangible costs.
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7. COMMUNITY CONSULTATION

75 | Overview

Community consultation was undertaken during the Floodplain Management Study process via
five mechanisms, namely:

- Value Management Workshop

- Formal correspondence with government and other bodies;

- Public requests for formal submission;

- Informal community information sessions and workshops; and
- Formal Public Exhibition of the Floodplain Management Plan.

Details of the above processes are outlined below.
7.2  Value Management Workshop

A Value Management Workshop was conducted by Byron Shire Council of 20 June 1995. The
workshop has been outlined earlier in Chapter 2 and the proceedings detailed in Reference 13.

The participants at the Value Management Workshop comprised (by organisation):

- Byron Council Mayor and one councillor

- Byron Council Engineering and Works (2 representatives),
Planning (1 representative)

- Public Works Department  One representative

- Progress Associations Billinudgel Progress Association (2 representatives),
New Brighton Progress Association (2 reps),
South Golden Beach Progress Association (2 reps),
Ocean Shores Urban Association (1 reps)

- Webb McKeown Engineering consultants

- Byron Shire SES One representative

The Workshop was primarily conducted to assist in culling the large number of options being
canvassed at that time into a series of options for further review. The Workshop achieved this
by focussing on the four options which have formed the basis for the current brief.

7.3  Dredging Poll
Byron Shire Council conducted a poll with the September 1995 Council election to gauge local
support for dredging of the Brunswick River and its tributaries, Marshalls Creek and Simpson

Creek.

The specific question asked was "Do you support the dredging of the Brunswick River and its
tributaries, Marshalls Creek and Simpsons Creek?".
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The result of the poll was:

- Shirewide "Yes® vote: 7,181
"No" vote: 6,213

- Ocean Shores "Yes" vote: 1,509
"No" vote: 521

A copy of the information provided with the poll appears in Appendix G.

Critics of the poll claim that the information provided is insufficient to make a reasonable
judgement.

In the consultant’s view, there is some merit in the criticism in that the poll information does not
outline any negative impacts while the positive impacts noted are qualified by the text "Possible
benefits of dredging may be:"

7.4  Formal Correspondence

Formal requests for input to the floodplain management study were forwarded to 26 government
bodies and 56 community groups. A list of those contacted appears in Appendix E.1

A summarised list of the replies appears in Appendix E.2 while the actual submissions appear in
Appendix E.3.

Eighteen submissions were received in response to 54 invitations to respond, representing a
response rate of 33%. Many of the responses related to the effects of the suggested measures on
water quality. The main issues related to silt, disturbance of acid sulphate soils, the effects on the
habitat value of the waterways and pollution generally. Improving water quality was generally
supported. Dredging will require the approval of the Fisheries Minister and any work which
would effect the Nature Reserves will require a full assessment of its environmental implications.

Five submissions were received following the informal consultation process. The significant
points from these submissions were that the area is an important and sensitive habitat, rich in
biodiversity, and that serious concerns were expressed about the implications and practicality of
undertaking several measures. In particular, dredging attracted a number of comments both for
and against. Dredging was seen as assisting the floodplain to drain effectively in two
submissions, but its practicality and effectiveness was also questioned.

There was a general feeling that community ownership of any measures is very important. The
perception included allowing some consolidating development in the area, provided the
development was appropriate for its setting and did not worsen flood impacts. This perception
was expressed as "sensible development", rather than "no development".
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7.5 Informal Community Contact

Informal community contact was established via a process of a public information evening
followed by meetings with interested groupings of the floodplain communities.

The schedule of meetings completed was:

- Public Information Meeting 1 May 1996
- Community contact
CONOS 16 May 1996
New Brighton 16 May 1996

Ocean Shores Association,
South Golden Beach and Billinudgel 17 May 1996
Ocean Shores North 17 May 1996

Meeting reports have been produced on the above and appear in Appendix E.5

General public information has been maintained via a series of Public Newsletters (Two issues
to February 1997).

A series of common views and areas of convergent as well as divergent views emerged from the
informal consultation process. These areas of commonality and divergence are outlined below.

Common Ground

A number of themes recurred throughout the four meetings. These themes can be grouped into
three categories as:

- Perceived qualities to be retained and/or enhanced
- Perceived problems to be consequently eliminated or amended
- Preferred outcomes

Shared Values

The participants greatly valued the residential amenity of the area, frequently stating it as the
reason why people choose to live here. Significant elements of the residential amenity are seen
as the peace and space the area offers, the proximity to the sea and the environmental qualities
of the area, little pollution, and the perception of an attractive and vigorous landscape that offers
rivers, wetlands, woodlands, dunes, beaches, access to attractive views and a range of natural
habitats.

Shared Concerns
The community shared a general concern that development had worsened flooding problems. In

particular the community felt that if development was allowed to carry on in a piecemeal,
incremental way then the problems that the area faced with flooding were going to get worse.
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The proposed upgrading of the highway from Brisbane was considered to increase development
pressures in the area. It was believed that this problem would be compounded by fundamental
environmental changes such as global warming and the associated rise in sea levels. The general
focus of concern about flooding was that water became trapped within the floodplain.

There was a strong feeling that previous interventions, such as the perceived closing of the
northern outlet, the construction of the training wall, and the amount of development and its
associated fill and impermeable surfaces on the floodplain had compounded this problem. This
was perceived as contributing to the complexity of the hydrology of the floodplain, which was
seen as poorly understood and consequently the Council’s computer model was an unreliable
means of predicting the effects of flooding.

The Council was also seen as unresponsive to community feelings and made little attempt to
foster a realistic understanding of the implications of living on a floodplain for either the existing
community or the incoming residents.

Preferred Solutions

There was a general consensus that no one measure would offer a complete solution, and so the
management plan should comprise of a number of complementary elements.

These elements were seen as comprising of two key strands, namely:

. a localised management and minor works regime that limits the implications of
flooding; and

- "pulling the plug" structural measures that would release water more quickly from
the floodplain.

Localised Mitigation and Management Measures
The participants’ solutions for mitigating the effects of floods fell into three categories:

- empowering the community to handle the floods;
- making the environment less flood sensitive; and

- making individual dwellings less flood prone.

"Empowering the community" followed agreement that people should be better equipped to handle
floods. Tt felt that people required better information about the implications of living in a
floodplain. This was particularly important when people were making decisions affecting their
quality of life. Educational material about development and landscaping in flood prone areas
would also contribute, as well as recognition of local knowledge. The further element of
achieving "Empowerment" was to facilitate the local community to complement existing services.
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"Making the environment less flood sensitive" embodied a general agreement that further
development should not compound the flood problems. An interim quarantine on development
was seen as an important part of this objective. In the longer term, it was felt that development
or redevelopment should be assessed primarily in light of its effect on flooding. Consequently
(re)development should ensure it complies with adequately drainage, does not require fill,
disturbance of acid sulphate soil or significant increases in impermeable surfaces. These
measures should be reflected in the Council’s Development Application assessment practice.

The second element of "Making the environment less flood sensitive” was making floods less
damaging. This was seen as requiring commitment to adequate maintenance of drains and
installation of silt and gross pollutant traps on the drains to minimise the pollution. This objective
was thought to be assisted by a commitment to facilitate the lowering of the level of the golf
course lake prior to the expected onset of flooding to increase the area’s capacity to accommodate
floodwater.

"Making individual dwellings less flood prone" was seen as required though the measures
described above were expected to lower the impact of flooding. For those properties still
considered to be at risk of substantial flood damage, there was support for raising these properties
on poles where possible. An alternative was a "buy-back" system allowing the property to be
purchased, the old buildings to be demolished, and new buildings to be constructed conforming
to the principles outlined above.

The release measures through the beach dunes ("pulling the plug”, "ocean outlets") received some
general agreement though none of the options put before the community received universal
support.

However an ocean outlet option was supported by two of the groups on the basis of suggested
evidence that a natural outlet existed in this vicinity and could be reinstated as a low-key,
"natural” outlet, without the major engineering works (assumed by the options put before the
community). This measure will require detailed and careful exploration of its effectiveness, its
on-going maintenance requirements and its ecological implications. Subject to the suitability of
this option, the other possibilities would be either the reduction of the training wall to return the
river to a more natural profile and consequently encourage a more vigorous scouring effect in the
river channel or dredging the lower reaches of Marshalls Creek to achieve the same effect.

Dredging was thought to release useful material for repairing the beaches and dunes or for use
in the construction of the proposed by-pass.

Areas of Strongest Feeling
An interim quarantine and a subsequent change to future DA assessment practice to reflect greater
consideration of flooding was seen as the most broadly supported measure, with a greater

education and commitment to consultation and community participation also strongly supported.

There was some disagreement about making individual properties less flood prone, which was
seen as being of value to only those householders. The northern ocean outlet options were the
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most contentious, attracting explicit disapproval from some participants. However it would
appear that this disapproval was based on the environmental implications of the option. The
suggestion of a "non-engineered" solution was seen to allay these environmental concerns.

Other areas of conflict largely relate to the relative importance placed on the different elements.
Technical Comment

The community concerns above raise a number of issues which can be addressed in a variety of
ways.

It is noted that community concerns raised issues of water quality, blockage of local drainage and
overland flow paths. These issues are seen as best addressed through Council’s sub-division
standards and for improvements and/or rectification via trunk drainage programs.

This approach is taken essentially as:
- This Study and Plan essentially are directed to flooding and reduction of flooding.

Typically flood depths in the study area are 0.5 to 1 metre above ground level and
effectively cover all the trunk drainage system.

- Water quality improvement requires attention to the long term duration flows in
the river system whilst the flooding is comparatively rare and of short duration.

- Some reports of flooding appear to be a function of failure of the drainage system
and lack of defined and engineered overland flow paths rather than flooding from
Marshalls Creek.

Whilst the flood mitigation option of releasing flood waters through the beach dunes are
attractive, this system may expose the community to additional coastal flooding. The lack of a
significant water level difference between the peak flood levels prevailing in Marshalls Creek and
the ocean implies that there is little energy available (through the water level difference) for
scouring of an entrance and thus the flood reductions gained are small (as indicated by computer
model results outlined in References 7, 10, 12 and 13).

The proposed system of changes to the Golf Course lake with the approach of floods is seen as
unlikely to be effective given the storage available.

The issues of "community empowerment" and "Making dwellings less flood prone" can be
addressed through the Floodplain Management Plan via sub-division and building standards and
effective education programs.
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8. EMERGENCY RESPONSE

8.1 Local Flood Plan

Emergency response to flooding in Marshalls Creek is primarily the responsibility of the State
Emergency Service (SES). The SES is empowered by the State Emergency Rescue and
Management Act 1989 and State Emergency Service Act 1989 as the primary "combat agency"
for flood preparedness, response operations and immediate recovery measures within Byron Shire
Council’s administrative area.

The SES has published the Byron Local Flood Plan (Ref.29)
which covers a response to flooding in Marshalls Creek.

The Flood Plan covers:

- Organisational structures and responsibilities
- Flood preparedness

- Flood warning

- Responses to flooding

- Outline of Flood threat

The Local Flood Plan is formulated along a standardised format with specific additions for the
Brunswick River catchment (including Marshalls Creek).

Specific flood risk quoted in Local Flood Plan relates to the May 1987 flood and indicates the
impacts of that flood as:

- Billinudgel 10 premises inundated

- South Ocean Shores 4 houses inundated, worst affected streets were Narooma |
Street and Balemo Drive

- South Golden Beach 11 houses inundated, area now protected to 1% AEP level
by levee bank

- New Brighton 40 houses inundated though 1987 flood was below 5% AEP
flood downstream of Orana Bridge

It was noted during the review of the Flood Plan that the number of buildings quoted in the Plan
as affected by flooding differs from the data provided by the property data base. However, as
noted earlier, the discrepancies appear to be at South Golden Beach which is now protected to
the 1% AEP flood by a levee.

The Plan notes that the Local SES with Byron Shire Council was responsible for local flood
education including awareness of flood threat, stages of inundation, evacuation routes and
evacuation centres. During the investigation for this Floodplain Management Plan, there was no
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evidence of the specific education programs being conducted. In the Consultant’s opinion, the
SES is under-funded and under-resourced to satisfactorily undertake the flood education program.

There is merit in the whole of this task being undertaken by Byron Shire Council.

Flood advice and flood warnings are not provided for Marshalls Creek and the Brunswick River
by the Bureau of Meteorology, but are prepared by the Local SES. Preparation of Flood
Warnings is not common practice in New South Wales but in this case is appropriate procedure

because of the small size of the catchments and their rapid response to rainfall.

The evacuation centres for the Marshalls Creek communities are noted as:

- Ocean Shores North Seventh Day Adventist Centre, Shara Boulevard.
- Ocean Shores Ocean Shores Country Club, Orana Road.
- Billinudgel Old Public School, Billinudgel

It is noted that the evacuation centres for Ocean Shores North and Ocean Shores are above PMF
flood level and are thus suitable locations. It is noted the Billinudgel School has been
demolished.

It would be prudent to seek a flood free evacuation site at Billinudgel.

It is noted that South Golden Beach and New Brighton are not specifically mentioned above.
These communities have only three access routes to flood free-land namely:

- Over Capricornia Canal via Kallaroo Circuit (The Bund)
- Over Capricornia Canal at New Brighton Road
- Over Marshalls Creek at the Orana Bridge

Access to Orana Bridge on the New Brighton side can be cut by floodwaters as can access via
New Brighton Road. Thus, residents in New Brighton can be isolated in flood periods. The
residents of South Golden Beach have access to the Pacific Highway via Kallaroo Crescent and
Shara Boulevard.

As noted, the Local SES prepares the flood warning advices through area released to the media,
government bodies and other Local SES controllers by the Richmond/Tweed SES Divisional
Headquarters.

The Local Flood Plan indicates a series of flood heights through the area for the 1% AEP flood.
The levels do not appear to correlate with the published flood levels given in the various Flood
Studies nor the levels used for Council for building floor level control.

8.2  Flood Warning

The Local SES prepares flood warnings on the basis of ALERT rainfall data collection. A series
of manual rainfall and water level gauge readers supplement and back-up the ALERT system.
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The ALERT technology is essentially real time collection of data with continuous telemetric
transfer of the data to a central station. The ALERT system is appropriate for the data collection.

Manual readers are principally located upstream of Billinudgel with only one reader downstream
of Billinudgel.

8.3 Improvement Opportunities

There are a number of opportunities for improvement to the flood response in Marshalls Creek
as follows.

The warning time available for flood warning in Marshalls Creek is short. Whilst the technology
for collection of data is adequate, the weakness would appear to be dissemination of warnings.

The public consultation process has highlighted the community spirit in the study area and it is
suggested that this be utilised to improve the dissemination of flood warnings.

It is recommended that:

- Clearly visible flood gauges be installed at Billinudgel, Capricornia Canal, New
Brighton and Ocean Shores. These gauges should be tied to a common datum
(Australian Height Datum) to reduce possible confusion over gauge readings and
flood levels.

- A Warden be appointed at each location responsible for the reading of the gauges
and for the dissemination of flood warnings in their locality. Each warden be
supplied with fax and radio contact such that when Local Flood Warnings are
released by the Divisional Headquarters, the Local Warnings are also directed to
the individual area wardens.

- The SES develop a simple computer system with hand calculation back-up to
enable the warnings issued at Billinudgel to be transferred to Capricornia Canal,
New Brighton and South Ocean Shores. The computer models established by the
various flood studies are seen as probably too reliant on specialist services to be
able provide flood warnings reliably within the required time frame. They could
however be used to develop a series of relationships between various flood heights
to form the basis of a prediction method.

- There should be a clear commitment by Byron Shire Council and the SES for
preparation of locally relevant flood information and flood response for distribution
to the affected areas and other flood education programs. This should be
undertaken independent of whatever structural floodplain management programs
may be undertaken as part of the Floodplain Management Plan.

- A consistent set of flood levels be adopted as the 1% AEP flood levels throughout
the Marshalls Creek Floodplain and the adopted levels used by all parties.
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9. EXISTING FLOODPLAIN MANAGEMENT MEASURES

The Marshalls Creek Floodplain has been recognised as being flood liable for some time. It is
noted that the land use around the Marshalls Creek floodplain is essentially urban development
Or nature reserve.

The current floodplain management measures in place are:

- Adoption of Flood Standard

- Floor level control

- A levee system at South Golden Beach

- Development of the flood warning system

The flood warning system is discussed in the previous chapter.
9.1 Flood Standard

The Floodplain Management Manual (Ref.1) recommends the adoption of a "Flood Standard" for
land use planning purposes. The Brief for this study notes that, following the 1986 Flood Study
(Ref.3), Council adopted the 1% AEP flood (as defined by Reference 3) as its standard for setting
floor levels.

Council’s policy is outlined in Policy No 5.45, adopted on 28 June 1994. The minimum floor
levels adopted are based on Figure 18 of the 1986 Flood Study (Reference 3) which is reproduced
in Appendix H of this report.

The adoption of 1% AEP flood as a "Standard" is consistent with the approach taken by many
Councils in New South Wales.

It must be noted that land above the 1% AEP flood level only implies a degree of protection
against flooding and that land needs to be above PMF levels to be considered truly "Flood Free".

There appears little benefit in reducing Council’s adopted flood levels on the basis of the lowering
flood level estimates between 1986 and 1996 because a large proportion still remains affected by
ocean flooding events.

9.2  Floor Level Control
There is some confusion regarding the source of flood level information.

In his 1990 investigation, Commissioner Simpson (Ref.6, Page 11) noted that many of the floor
levels in South Ocean Shores have been set at RL. 2.5 m AHD, based an a standard adopted at
that time equal to the 2% AEP flood event. His report also notes a proposal at that time to lower
the floor level requirements below the 1986 assessment to be based on later (at that time) flood
modelling.
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Byron Council have advised (M Norris, personal comm., Feb 1997) that floor levels are fixed
at a freeboard of 0.5 m above the 1% AEP flood level as defined by the 1986 Flood Study
(Ref.3, Fig 18).

The 1986 Flood Study did not include a "Greenhouse" component in the ocean water levels but
did apply conservative assumptions regarding co-incidence of rainfall and ocean surges and wave
set-up. However, the current flood modelling for this study included a 0.2 m "Greenhouse"
increase in ocean water levels and produces 1% AEP levels as indicated on Figure 3. The
predicted levels are generally 0.2 m below the 1986 estimates.

For comparative purposes, flood levels at Narooma Avenue have been assessed as:

- 2% AEP at time of initial development ~ RL 2.5 m AHD

- 1% AEP, 1986 Study, Reference 3 RL 3.1 m AHD
- 1% AEP, 1995, Reference 16, Table 1 RL 2.73 m AHD
- 1% AEP, this study RL 2.75 m AHD

Thus, the floor heights currently being applied by Byron Shire Council, if applied in accordance
with the 1986 study, are conservative in that they are higher than required in order to provide
protection in the 1% AEP design flood event.

It is thus recommended that:

- Council adopt Figure 2 as the 1997 estimated 1% AEP flood levels;

- Council maintain the existing minimum level floor levels for fixing of minimum
habitable floor levels; and

- Council prepare a plan of the area indicating the minimum floor level
requirements.

9.3 South Golden Beach Levee

Parts of South Golden Beach and Ocean Shores North are protected from Marshalls Creek floods
by a small levee system.

The location of the levee is illustrated on Figure 12. The levee is earth with design parameters
(derived from the design plans) as:

- Crest Width 2m

- Side slopes 2:1 (B:V)

- Crest Level RL 3.2 m AHD
- Design 1% AEP flood at site (1997) RL 2.8 m AHD

Thus the levee can be considered as providing protection against the 1% AEP flood with an
appropriate freeboard (0.4 m).
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10. REVIEW OF FLOOD MITIGATION WORKS OPTIONS

10.1 Overview

The Value Management Study (Ref. 13), which was held in June 1995, reviewed 46 options which
had been identified and investigated in previous studies. The workshop resolved to concentrate
on three specific works options with a fourth possibly evolving from further investigation. The
options selected by evaluation matrix methods are listed below in order of ranking:

Option A Re-levelling of the north wall of the Brunswick River;
Option B Dredging of Marshalls Creek and removal of training walls;
Option C Lengthening the Orana Bridge; and

Option D Flood outlets at Wooyung, Ocean Shores North and "Holiday Village" with
the Kallaroo Circuit bund and Capricornia Canal to be fully opened

Options A and B above have been combined into a single option, thus reducing the number of
works options to be evaluated. The options are aimed at reducing the impact of flooding on the
existing and future development on the floodplain. The locations of these works options are
shown on Figure 13.

The Value Management Workshop also resolved to investigate one non-structural management
option. This option, identified as the "Quarantine" option, seeks to reduce the impact of flooding
on existing development by prohibition of future development on the floodplain. This option
would prevent existing development from being adversely affected by extensive filling of the
remaining undeveloped areas of the floodplain to provide "flood-free” building sites.

The three works options and the single management option have been investigated to assess their
effectiveness and potential impacts as outlined below.

10.2 Dredging of Marshalls Creek and Lowering/Removal of Training Walls

Prior to the construction of the Brunswick River training walls in the early 1960’s, the Marshalls
Creek channel joined the Brunswick River channel at the eastern edge of Reading Bay. The
initial river works retained this channel confluence.

Following the severe ocean storm which washed over the beach dune and destroyed part of the
"Sheltering Palms" village in 1974, a new low level training wall was constructed in Reading Bay
in order to prevent a break-through from Marshalls Creek to the ocean which could ultimately
replace the Brunswick River entrance.

At this time, a section of the northern wall of the Brunswick River was removed at the western
end and the confluence with Marshalls Creek diverted 500 m upstream.
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The sequence of training wall construction is illustrated on Figure 14.

The channel of Marshalls Creek between Capricornia Canal and the Orana Bridge has a
meandering alignment with a number of residual meander loops immediately downstream of the
canal.

A number of options for dredging the channel of Marshalls Creek between the Capricornia Canal
and Reading Bay have been investigated in previous studies (Ref.8 and Ref.12).

Lowering the training walls was found to reduce the flood levels by 0.11 m at Orana Bridge and
0.06 m at Capricornia Canal.

This would reduce the number of houses inundated in the 1% AEP flood in New Brighton by
three with no alteration in the number of houses flooded elsewhere.

The early dredging investigations (Ref.5) assumed dredging to a bed level of RL -2.5 m AHD.
The preliminary EIS investigations (Ref.8) indicated dredging of this magnitude would yield some
330,000 cubic metres of material but that recognition of environmental issues would reduce this
volume by two thirds (that is a dredge yield of less than 100,000 cubic metres). Thus, it is
concluded that the full reductions in flood levels quoted by dredging to RL -2.5 m AHD are
unlikely to be achieved.

As discussed in Chapter 3, rock outcrops have been observed at a number of locations along
Marshalls Creek within the proposed dredging limits. Therefore, it is considered unlikely that
a significant increase in channel capacity can be achieved by dredging.

Notwithstanding the potential environmental impacts associated with the dredging option, the
estimated reduction in flood levels which could be achieved is 0.10 m in Ocean Shores and New
Brighton.

Thus, dredging of Marshalls Creek and lowering the training walls in Reading Bay would
possibly save 4 houses in Ocean Shores and 4 houses in New Brighton from being inundated in
the 1% AEP flood.

The channel of Marshalls Creek is a dynamic area with sediment transport being a continuous
process. Material eroded from the catchment is transported along the creek during floods and
discharged into the Brunswick River and carried out to the ocean. Some of this material settles
to the bed of Marshalls Creek and does not reach the ocean. It is also likely that some of the bed
material in Marshalls Creek is a relic of past ocean breaks through the dune system transferring
dune material from the beach to the creek channel.

The normal tidal cycle transports sand up and down the creek channel. The limit of this active
tidal sediment transport is considered to be located near the Marshalls Creek/Brunswick River
confluence as reported in Reference 15 and shown on Figure 5.
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Comparison of creek channel surveys in 1986 and 1991 indicates that there is a relatively slow
build-up of sediment in Marshalls Creek, downstream of Capricornia Canal, under the current
hydraulic regime.

It should be noted that the time interval between surveys was short, when compared to the time-
scale of the sedimentary processes. The apparent nett sediment accumulation rate may well be
distorted by the occurrence of a major flood (the 1987 event) in the period between surveys.

The natural hydraulic processes determine the channel geometry and alignment. These natural
processes tend to respond to man-made changes in such a manner as to return the channel to a
"natural" condition. Thus, it can be reasonably expected that sediment will build up in the
dredged section of the channel over a period of time until the channel returns to the quasi-stable
configuration existing at the present time.

The time-scale for the filling of the dredged channel is dependent on a number of factors,
principally related to rainfall and oceanic factors. However, it is generally accepted that dredging
of creek and river channels is not a permanently effective flood mitigation works option unless
regular maintenance dredging is carried out to retain the improved hydraulic capacity of the
channel.

The channel dredging and lowered training walls option is considered to be relatively ineffectual
due to the small reduction in flood levels achievable and the small number of properties which
would benefit from the works. The option also requires on-going commitment to the maintenance
of the dredged channel in order that the benefits are not diminished as time goes by.

10.3 Orana Bridge

The Orana Bridge provides the principal road connection between New Brighton and the Pacific
Highway via Ocean Shores. The bridge crosses Marshalls Creek approximately 2.5 km upstream
of the confluence with the Brunswick River.

The bridge deck is above flood level, while the approach road on the New Brighton side is
equivalent to the 2% AEP flood level. The local roads in New Brighton are approximately 0.6 m
below the bridge approach. There is a flood-free high ground route through Ocean Shores to the
Pacific Highway from the western side of the bridge.

The only alternative road connection between New Brighton and the Pacific Highway is along
River Street and Shara Boulevard, via Ocean Shores North. This route follows the northern bank
of Marshalls Creek between New Brighton and Ocean Shores North. This section of the route
is prone to flooding.

The perceived objective of increasing the length of the Orana Bridge is to reduce the afflux
caused by the bridge. Afflux is the term used to describe the increase in water level which is
created upstream of a bridge in order to force the flow through the restricted waterway at the
bridge. This afflux can be significant where the bridge waterway area is very much less than the
channel and floodplain flow area both upstream and downstream of the bridge.
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However, at locations where the bulk of the flood flow occurs within the creek channel with a
relatively minor component over the floodplain, the possible afflux is generally small. Thus, it
is possible to construct a bridge over the channel only, with the resultant afflux being relatively
small.

The hydraulic modelling indicates that approximately 80% of the 1% AEP flood discharge in
Marshalls Creek is contained within the creek channel section. The calculated afflux produced
by the existing bridge is 0.1 m.

Therefore, the maximum reduction in flood levels which could be achieved by the addition of an
extra span or spans to the Orana Bridge is less than 0.1 m.

The floor level survey data indicates that there are 15 houses upstream of the Orana Bridge which
would be inundated in the 1% AEP flood. Only three of these houses would be flooded by less
than 0.1 m.

The addition of one or more spans to the bridge is unlikely to prevent floodwaters entering any
of these houses.

Therefore, it is considered that this option is ineffectual in achieving its perceived objective.
10.4 Ocean Outlets

Three sites have been identified for assessment for the construction of flood outlets through the
frontal dune to the Pacific Ocean. The sites are located at:

- "Holiday Village" between New Brighton at South Golden Beach;
- Ocean Shores North, north of the "Fern Beach" subdivision; and

- Wooyung, some 3.5 km north of South Golden Beach.

The proposed outlets comprise the excavation of 75 m wide slots through the dune with variable
bed levels. The outlets at "Holiday Village" and Ocean Shores North are to be some 1.7 m
above high tide level, while the outlet at Wooyung is proposed to be tidal. The proposed
combinations of flood outlets above was defined by the Floodplain Management Committee after
the Value Management Workshop (Reference 13) was completed.

The coastal dynamic processes are discussed in detail in Chapter 4. The impact of these
processes on the performance of the ocean outlets is outlined below.

As noted in Chapter 4, the ocean water levels can be seen as comprising of a series of
components principally:

- tidal variations;
- storm surge;
- coastal wind set-up;
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- nearshore wave set-up; and
- possible addition to the above by "Greenhouse" changes to ocean static levels .

The various components of the "Steady" ocean water levels are indicated on Figure 6.

It is estimated that wave setup on the open beaches at the identified outlet sites resulting from 5 m
high offshore waves would effectively raise the ocean water level on the beach by 0.8 m. By
comparison, these waves would pass through the Brunswick River entrance with minimal
obstruction and dissipate as they travelled up the main river channel.

As a result, there would be a difference in water level of 0.8 m between the beach and the river.
This means that any outlets must be located where the flood level in Marshalls Creek is at least
0.8 m higher than the ocean water level at the entrance to the Brunswick River in order that
floodwaters can discharge to the ocean. If this condition is not satisfied, seawater from the ocean
will flow through the opening and increase flooding along Marshalls Creek.

The identified outlet sites satisfy the water level differential constraint. However, the Wooyung
outlet in the early stages of a flood event would tend to admit water from the ocean into the
Marshalls Creek area. This would be the direct opposite of the proposed function of the outlet,
ie to discharge floodwaters to the ocean.

The outlets at "Holiday Village" and Ocean Shores North would discharge floodwaters when the
level of the floodwaters in Marshalls Creek exceeded the water level on the beach and exceeded
the level of any constructed weirs at the outlets. This would depend on the magnitude of the
creek flood, tidal phase and ocean storm conditions.

The ocean outlets would need to be located at a level which prevented ocean storm waves from
passing through the outlets and discharging seawater into the Marshalls Creek system.

This occurred in May 1975 when the ocean waves broke through the frontal dune at "Sheltering
Palms", the southern end of New Brighton and north of New Brighton.

The dune north of New Brighton had been overtopped in October 1972 and had not built up to
an adequate height. Earthmoving machinery was used to repair the break in the dune following
the 1974 event. The coastal processes have continued the replenishment of the dune. The
location of the break-through is still evident in recent aerial photography, some 20 years after the
event,

The analysis of ocean storm water levels outlined in Chapter 4 recommends a minimum crest
level for the outlets at RL 4.0 m AHD. This level is 1.2 m above the 1% AEP flood level in
Marshalls Creek at the "Holiday Village" site.

There are conflicting requirements for the dune heights. Prevention of ocean break through into
the Marshalls Creek floodplain requires the dunes to be kept high. However, allowance for (or
dependence on) a flood breakout through the dunes to reduce flood levels requires the dunes to
be kept low such that a natural break can occur.
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It would be possible to adjust the dune height by earthmoving machinery by:

- maintaining the dune height to prevent ocean inundation;

- maintaining a stockpile of material at the break-out point;

- on receipt of flood warning, cutting the beach dune such that a natural erosion
process can begin; and

- refilling the low level break from the stock pile after the flood recession to
accelerate the natural re-building of the dune.

It is not considered prudent to undertake the alternative procedure of keeping the dune low and
building during ocean storms because of the dangers of operation of machinery near a surf zone.

The short time scale of Marshalls Creek flooding, the limited warning and the occurrence of
ocean storms would require earthmoving equipment to be on virtually permanent standby to lower
the outlet in advance of the creek flood and to rebuild the outlet to withstand ocean storm
conditions immediately following the creek flood.

Large volumes of sand would have to be excavated, stored and returned within a short period of
time. This is clearly not practical.

The estimated reduction in 1% AEP flood levels which may be achieved with the ocean outlets
is 0.08 to 0.1 m at New Brighton and Ocean Shores (Ref.16). There are 4 houses in New
Brighton and 4 houses in Ocean Shores which are inundated in floodwaters less than 0.1 m deep
in the 1% AEP flood. This option may prevent floodwaters entering some these houses.

Therefore, construction of the ocean outlets is considered to be relatively ineffectual, due to the
small number of houses protected, and impracticable due to the management and operational
requirements.

10.5 Quarantine on Development

The Marshalls Creek floodplain downstream of the Pacific Highway has been extensively
developed for residential purposes over the last 20 years. In the areas identified as Ocean Shores
and New Brighton and South Golden Beach, (but excluding the area protected by the South
Golden Beach levee) there are almost 200 houses at the present time on the floodplain and
approximately 30 vacant, subdivided lots. The total number of vacant lots are dispersed
throughout the floodplain as shown on Figure 15.

The Fern Beach subdivision at the northern end of South Golden Beach is currently being
developed. This subdivision will provide 82 lots which have been filled to a ground level at RL
3.1 m AHD.

There is a large area of undeveloped land, extending over some 50 ha, between New Brighton
and South Golden Beach. The southern edge of this area is the site of the 1972 dune
overtopping. The land has a general surface level at RL 1.2 - 1.5 m AHD and is, thus, more
than 1 m below the 1% AEP flood level.
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The land is currently zoned "Rural Investigation 1(d)" and "Environmental Protection - Coastal
Lands 7(f)" or noted as "Deferred". It is possible that the land within the Rural zone and the
Deferred area may be developed some time in the future. Much of this land is Crown land which
has been set aside for future public requirements. Some 13 ha of this land is privately owned and
is sometimes referred to as the "Holiday Village" site. The location of the "Holiday Village" site
is shown on Figure 16.

There is a general concern among the existing residents that any future development on the
floodplain will have adverse impacts on the flood behaviour which could significantly increase
the risk (or probability) of houses being flooded.

The objective of the proposed quarantine on development is to prevent an increase in the
probability or severity of flooding in the future. It is a pro-active management measure to limit
the future impacts of flooding.

The "Holiday Village" land could potentially provide up to some 120 additional lots. Hydraulic
modelling indicates that if the "Holiday Village" site was filled to above the 1% AEP flood level,
flood levels in Ocean Shores and along the Capricornia Canal would be increased by up to
0.25 m. As shown in Table 8, this represents an increase in the number of houses in Ocean
Shores which would be inundated in the 1% AEP flood of approximately 40, or a five-fold
increase.

The resultant increase in flood level along the Capricornia Canal would reduce the available
freeboard to crest level of the levees to approximately 0.15 m. Freeboard of this magnitude is
simply inadequate to allow reasonable confidence in the levee performing as intended during the
design flood. The high flood level would significantly increase the risk of a failure of the levee,
with disastrous consequences for the residents of South Golden Beach and Ocean Shores North.

The increase in flood levels would be reduced by limiting site filling to the 10% AEP flood level
and constructing high set houses. This would provide building lots which have a degree of local
drainage and wet weather accessibility.

The estimated increase in flood levels for this development scenario is 0.1 m, resulting in the
inundation of 4 additional houses in Ocean Shores.

Due to the uncertainty as to the nature of any future development, it is considered that the above
two scenarios represent upper and lower bounds to the expected impact of large-scale
development on the floodplain. It is considered that the impact of such future development, if
permitted to occur, would more likely approach the upper bound estimates, particularly if any of
the Crown land was developed for residential purposes.

Therefore, it is considered that a quarantine or prohibition on further development on the
floodplain is justifiable as a means of limiting future impacts of flooding on the existing residents.
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There are approximately 30 vacant residential lots in Ocean Shores and New Brighton and 15
vacant industrial lots in Billinudgel which are located below the 1% AEP flood level. These lots
represent less than 0.5% of the area inundated in the 1% AEP flood.

Therefore, filling of existing vacant lots to provide building sites above the 1% AEP flood level
will have a negligible impact on flood behaviour, in general. There may be some localised
impacts where a number of these potential fill sites are clustered together.

The northern limits of New Brighton represents the only cluster of a significant size. However,
these lots are slightly larger than normal residential lots and should not cause adverse impacts on
adjacent properties provided that site filling is restricted to the building site and access areas only.

The vacant lots in Ocean Shores are scattered throughout the area and filling of the whole lot
should not produce a measurable adverse flood impact on adjacent properties.

Building controls which are considered to be appropriate for the existing vacant lots are as
follows:

- habitable floor levels to the minimum 0.5 m above the 1% AEP flood level, as
required by current Council policy;

- new house construction in New Brighton to be highset preferably, or site filling
to be restricted to building area and access only;

- full site filling to minimum 0.3 m above 1% AEP flood level permitted in Ocean
Shores and Billinudgel.

Infill development of existing vacant lots and re-development of older lots is anticipated to have
a negligible impact on future flooding. The increase in flood levels for such development is
estimated to be less than 0.01 m. This will not increase the number of houses inundated in the
1% AEP flood event.

Therefore, it is considered that the "quarantine” options should be applied to new development
areas only and not to building on existing vacant lots or redevelopment of existing buildings.

10.6 Other Options

The review of the effectiveness and practicality of the structural flood mitigation works options
above has indicated that none of the above works options is able to provide significant reduction
in flood levels. As a result, the structural flood mitigation options do not create a significant
reduction in the number of houses that would be inundated in the 1% AEP flood event.

The structural works outlined do not convert any "High Hazard" flood areas to "Low Hazard"
flood areas.
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Further, the flood level reductions after the structural works do not transfer properties from
"flood liable in a 1% AEP design event" to "flood protected in a 1% AEP design event with floor
levels at an appropriate freeboard above the flood level".

There are major operational problems associated with the ocean outlets option which render this
option to be impractical. Similarly, the requirement for on-going maintenance dredging reduces
the long term practicality of the dredging option.

A "Quarantine" or prohibition on further development on the floodplain is considered to be an
appropriate measure to prevent a significant increase in the flood-liability of the existing
development in the future. Whilst the "Quarantine” option prevents the existing flooding from
worsening, "Quarantine” has no impact in reducing existing flood liability and flood damages.

From the community consultation undertaken in this study, it is apparent that the community is
committed to the area and to improving the amenity of the area.

It is perceived that the full scale removal of the communities and demolition of buildings would
be unacceptable on social and economic grounds. Thus the Floodplain Management Plan needs
to allow continued occupation of the floodplain by existing users whilst promoting methods to
enhance safety and reduce flood damage.

Policies covering house raising and flood-proofing are seen as practical alternatives.
10.6.1 House Raising

The property survey shows some 23 of the 41 flood-liable houses in New Brighton are of timber
frame construction and may be suitable for raising. There are 5 other potentially suitable houses
in New Brighton and one (1) house in Ocean Shores with less than 0.5 m freeboard above the 1%
AEP flood level. This option was rejected at the final stage of the Value Management Workshop.

Analysis of the flood damages data indicates that the mean annual direct flood damages can be
reduced by $ 17,030 if all of the potentially suitable houses in New Brighton are raised by
approximately 1 m to above Extreme flood level.

This reduction in mean annual flood damages is equivalent to 85% of the reduction in damages
which may be achieved by dredging and lowering of the training walls and 2.5 times the
reduction in damages for the ocean outlets option. The difference in reduction in damages
between "House Raising" and dredging stems from the fact that the "House Raising" does not
protect those houses that cannot be raised. However, houses that cannot be raised can be
protected by flood-proofing.

The estimated cost of house raising is approximately $ 35,000 per dwelling or approximately
$ 1,015,000 total cost. On this basis, raising of suitable houses to above flood level has a
benefit-cost ratio of 0.25.
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Further, examination of those properties located whose floor levels do not have sufficient
freeboard (0.5 m) above the 1% AEP design flood shows that 28 of the 49 identified can be
raised.

Thus, this option may be considered to be worthy of implementation given that the intangible
benefits could be significant.

This option has minimal environmental impacts and is very effective in reducing the impact of
flooding for individual landowners.

Major disadvantages of house raising include difficulty of access, particularly for aged or disabled
persons, and changes in the general appearance of the houses. Not all owners would be in favour
of raising their houses, for a variety of reasons.

There are two alternative means of funding the house raising option:

- through the Floodplain Management Programme; and
- privately.

Funding for projects under the Floodplain Management Programme is dependent on the moneys
available and the state-wide priority ranking of floodplain management projects. Thus, funding
may not be available for this option in the short-term or long-term.

The NSW Government's Flood Policy provides for full subsidy of the cost of voluntary house
raising where this is found to be more cost-effective than other floodplain management measures.
The Policy was amended in 1995 to provide for a $10,000 grant to owners of houses in areas of
the floodplain where full subsidy of house raising is not available. It should be noted that the
NSW Government expects two thirds of each grant to be funded from their monies and the
balance from Council’s funds.

This grant off to individual landowners would appear to be the best available funding scheme for
the option.

Therefore, it is considered that owners of flood-liable houses should be encouraged to voluntarily
raise their houses, where possible.

10.6.2 Flood-proofing

There are numbers of brick or slab-on-ground houses throughout Ocean Shores and New Brighton
that are located at less than an appropriate freeboard (0.5 m) above the design 1% AEP flood
and/or are below the 1% AEP design flood as in Table 16 below.
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Table 16

Numbers of Houses for Raising and Flood-proofing

Floor Below Floor Below Required
Locality Flood Level Freeboard
Raisable Flood- Raisable Flood-
proofing proofing
New Brighton 23 18 28 21
Ocean Shores 0 8 1 93

As noted earlier, slab-on-ground or brick construction cannot be raised at economical costs.
However, the combination of house raising and flood-proofing can protect significant numbers
of houses.

The object of flood-proofing would be to provide flood protection for the dwelling up to the
design 1% AEP flood plus a 0.5 m freeboard.

Flood-proofing requires prevention of floodwaters entering the building. Thus, flood-proofing
is seen as most applicable to brick houses which cannot be economically raised.

The entry points of water into buildings could be generically identified as:
- entry through openings in the external walls eg doorways and windows;
- entry through weep holes provided in walls;

5 back-flow from the sewer system.

Each entry point needs to be closed. The mechanisms for flood-proofing are schematically
illustrated on Figure 17.

Closure of door openings can be achieved by stop boards which are installed across door
openings.

A variety of systems are seen as applicable for sealing of weep holes. The most promising is
development of a gate system, as operates to drain small sailing dinghies, which can be opened
and closed at will.

Sealing of sewer back-flow will require use of a gate valve at each house which can be screwed
down to close off the sewer.

Whilst flood-proofing of the buildings will prevent flood damage, it does have some restrictions.
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These restrictions are:

- the resident of the dwelling must be aware of the provisions and how to operate
the provisions;

- regular maintenance of the provisions will be required to ensure their satisfactory
operation when required;

- flood warning is required to give land owners sufficient time to close the
flood-proofing measures;

- continued occupation of the building will be more difficult during flood time
because of the requirement to close the sewers.

Whilst continued occupation of elevated buildings during floods does not apparently face the same
immediate difficulties, long occupation of flood areas does create a public health risk.

Flood-proofing will need to be individually designed for each building. However during this
process, it may become apparent that several standard systems may be suitable for application
throughout the study area.

It is appreciated that widespread flood-proofing has not been undertaken in New South Wales.
This follows because widespread use of slab-on-ground construction has only occurred in the past
25 years and over that period, State and Local Government has been more active in discouraging
such housing development on flood prone lands.

It is anticipated that any voluntary house raising program would be extended over several years
with the worst affected houses being raised first. Appendix I provides output of the property data
base ranked from the most flood liable buildings.

The anticipated flood-proofing cost is $ 3,000 per property, leading to a total project cost of
$ 342,000 if adopted for those houses in Ocean Shores and New Brighton which are unsuited to
raising.

10.6.3 Special Measures, Billinudgel

The land use zoning for Billinudgel and its relevant features are illustrated on Figure 18.

The flood damage analysis shows that Billinudgel creates a significant proportion of the total flood
damages in the Marshalls Creek floodplain. It would appear that previous studies have not
addressed the issues of flood protection at Billinudgel.

Most of the buildings in the western section of Billinudgel are approximately 0.5 m below the

1% AEP flood levels as are many of the buildings in Mogo Place, between the railway and
highway on the eastern side of the village.
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It may be possible to construct a levee around the western section of the village. However, the
existing trunk drainage and road levels on the eastern side of the village prevent the construction
of a levee around the Mogo Place properties. The adjacent "Eldorado" industrial subdivision has
been filled to 0.5 m above the 1% AEP flood level and could meet the demand for industrial land
for the short to mid-term future.

Alternatively, vacant lots may be fitted to provide building sites above the 1% AEP flood level.

Construction of a levee or filling of lots on the western side of Billinudgel would cause a
maximum increase in flood levels upstream of the railway of 0.01 m while flood levels
downstream of the railway would be unchanged.

Thus, the impact of levee construction or site filling in the western section of Billinudgel will
have a negligible impact on flood behaviour.

10.7 Economic Assessment of Options
10.7.1  Overview

The economic assessment process analyses the tangible costs and benefits associated with
alternative options. The process provides information for decision making and for the
formulation of capital works programs.

Intangible costs and benefits are difficult to quantify in monetary terms and are excluded from
the economic assessment. Such intangible and social costs are often implicitly accounted by
acceptance of strict benefit/cost ratios of less than 1.0 for projects.

The basic feature of the economic assessment is the systematic examination of all the costs
incurred and the benefits derived from alternative means of satisfying an objective, ie improved
flood protection. Benefit-cost analysis is the most widely used of the economic analysis
techniques. However, the nature of benefits derived from alternative options can be widely
variable, as can be the costs of the options. Therefore, it is often necessary to assess the relative
cost-effectiveness of options which provide a range of flood mitigation benefits.

The tangible benefits derived from floodplain management are reductions in direct and indirect
flood damages. The costs of options include survey, investigation, design and construction costs
and recurrent operation and maintenance costs.

Total benefits are derived by totalling the present worth of annual benefits over future years. In
this study, the benefit stream has been adopted as 30 years. It should be noted that, because of
the present worth calculation, little monetary benefit is obtained by increasing the benefit stream
beyond 30 years.
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10.7.2  Reduction in Flood Damages

The estimated reduction in mean annual direct damages to existing development for the various
flood mitigation works options investigated are summarised in Table 17.

Table 17

Reduction in Potential Direct Damages - Existing Development

Properties Reduction in Precincts
Option Protected in Mean Annual Benefiting
1% AEP Damages ($)
Flood
1. Dredge Marshalls Creek
and Lower Training Walls < 8 20,180 1-4
2. Lengthen Orana Bridge A 1,330 1,2
3. Flood Outlets <38 6,820 1-4
4. House Raising 23 17,030 3
5. Flood-proofing (unraisable) 26 17,000 1, 2

The estimated reduction in potential direct flood damages which may be achieved by the structural
flood mitigation works options represent 1% to 18% of the potential mean annual direct damages
for the Marshalls Creek floodplain.

None of the structural works options was found to reduce the flood damages in Billinudgel. As
discussed in Chapter 6, flood damages in Billinudgel exceed the flood damages for all the other
villages for all but the very large and rare flood events.

10.7.3  Benefit-Cost Analysis

A traditional benefit-cost analysis requires the estimation of the monetary value of benefits and
the total cost of works to be carried out. Projects which yield a benefit-cost ratio greater than
unity are generally considered to be worthy of implementation.

However, in floodplain management, the intangible benefits and, in some cases, intangible cost
associated with a particular project may be significant. For these situations, a benefit-cost ratio
other than unity may be adopted as the economic criterion for evaluation of the project.
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It may be argued that the intangible benefits to be derived from mitigation works are of equal
value to the tangible benefits, ie the reduction in direct and indirect flood damages. The critical
benefit-cost ratio for this situation would be 0.5.

The estimated construction costs of the flood mitigation works options has been determined on
the basis of current rates. The survey, investigation and design costs have been assumed to be
25% of

the construction cost while annual operation and maintenance costs have been assessed at 2% of
capital cost for structures.

It should be noted that the costs do not include any assessment of "environmental" costs. The
consideration of environmental impacts has been addressed in a qualitative fashion in the
following chapter.

It has been assumed that maintenance dredging of the Marshalls Creek channel would be required
at least once every 15 years, and that ocean outlets would be affected by floods or ocean storm
waves once every 10 years.

A standard discount rate of 7% pa has been adopted with all economic calculations based on a
time-span of 30 years. The economic analysis is summarised in Table 18.

The estimated cost of dredging has been based on a nett cost of $8 per cu metre of sand removed
and an estimated volume of sand of 100,000 cu m. The cost of lowering the training walls has
been estimated at $ 200,000.

The benefit-cost analysis indicates that flood-proofing is the only option having a benefit-cost ratio
greater than unity and this is considered to be worthy of implementation.

The ocean outlets and house-raising options have benefit-cost ratios which are marginal and may
be considered worthy of implementation after allowance is made for the intangible benefits and
costs associated with these options.

Dredging of Marshalls Creek and lowering of the training walls and lengthening of Orana Bridge
were found to have benefit-cost ratios less than 0.2 and are thus considered to be not worthy of
implementation.
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Table 18

Economic Analysis of Options

Option
Dredging & Lengthen Ocean Outlets House Raising Flood-proofing
Lower Training Orana Bridge (3 off)
Walls (15 m span)
Capital Cost 1,000,000 300,000 45,000 1,015,000 342,000
Loan Amortisation 80,600 24,200 3,600 81,800 27,550
Annual Operation & Maintenance 46,600 6,000 9,000 - -
Annual Cost 127,200 30,200 12,600 81,800 27,550
Reduction in Direct Damages 20,180 1,330 6,820 17,030 17,000
Reduction in Indirect Damages 4,040 270 1,360 3,400 3,400
Total Reduction in Mean Annual Damages 24,220 1,600 8,180 20,430 20,400
Benefit/Cost Ratio 0.19 0.05 0.65 0.25 0.74
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11. COMPARISON OF OPTIONS

There are several factors to be considered in the selection of a preferred management strategy.
These factors can be grouped as follows:

- flood mitigation effectiveness;
* environmental impacts;

- social impacts; and

- economic performance.

One suitable technique to compare options is a matrix which enables the options to be assessed
with reference to relevant criteria. This approach was adopted in the Value Management
Workshop.

11.1 Identified Options

The Value Management Workshop also derived weighting factors to be applied to the various
evaluation criteria. The workshop found that affordability, flood mitigation effectiveness, internal
impacts and environmental impacts were of major importance with community acceptance being

moderately important and all other issues having minor or negligible importance.

There was very little difference in the weightings attached to the factors of major importance with
community acceptance receiving a weighting factor some 40% less than the major factors.

The options evaluation matrix presented in Table 19 draws on information presented in the Value
Management Study workshop and additional information derived from the current study. The
weighting factors adopted for the matrix are different in value but consistent with the trend
determined in the workshop.

The "do nothing" option has been added to the matrix in order to provide a reference point for
comparison purposes. This option is different from the "Quarantine” option in so far as this
enables the possible impact of future development to be incorporated into the evaluation process.
The evaluation criteria in Table 19 have been defined as follows:

Affordability Based on capital and recurrent costs (Table 18)

Effectiveness Based on properties protected, reduction in flood damages and
ability to cope with extreme flood events (Table 17)

Internal Impacts Based on likelihood of adverse impacts being incurred at other
locations due to implementation of option

Community Acceptance Perceived acceptance of option by the floodplain community

Economic Assessment Based on benefit-cost ratio of option (Table 18)
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Each option has been "scored" in a similar fashion to the Value Management Workshop and as
follows:

- each option was ranked against the other options for the individual criteria and
identified as Rank 1 (best) to Rank 7 (worst);

- the rank of each option for a particular criteria was multiplied by the "Weighting
Factor" for that criteria to create a "Weighted Ranking Score";

- the "Weighted Ranking Scores" for each option were summed over all the criteria
to obtain a total score for that option; and

- the total scores were then ranked from lowest to highest and "Overall Rankings"
applied from Rank 1 (best, lowest total score) to Rank 7 (worst, highest total
score).

The options evaluation matrix (Table 19) shows that flood-proofing, the "Quarantine" option and
house-raising were ranked ahead of the "do nothing" option. The flood mitigation works options
were all ranked below the "do nothing" option.

The analysis confirms the general feeling in the community that increases in the frequency or
depth of flooding is not acceptable and that some measures are required to reduce the impact of
flooding on existing residents. The various flood mitigation works options are seen as being
relatively ineffectual and having significant environmental impacts and high costs.

The house-raising and flood-proofing measures can be implemented for individual properties.
These measures do not transfer flooding problems to adjacent properties or to other localities and
have minor environmental impacts. These environmental impacts are primarily of an aesthetic
nature and can generally be overcome with careful design.

11.2  Future Development
The "Quarantine" option has been found to be an appropriate and desirable means of preventing
on-going increases in the flooding problems experienced by existing residents of the Marshalls

Creek floodplain.

The "Quarantine" option has been interpreted as a prohibition on future development and filling
on the floodplain.
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Table 19

Comparison Matrix for Flood Management Options

Weighting Option
Evaluation Factor
Criteria Dredging + Lengthen Ocean Quarantine Do House Flood-
Lower Training Orana Bridge Outlets Nothing Raising proofing
Walls (15 m span) (3 outlets)
Affordability 5 33 5/25 3/15 1/5 2/10 6/30 4/20
Effectiveness 5 3/15 5/25 4/20 6/30 7135 2/10 1/5
Internal 5 7/35 5/25 6/30 3/15 4/20 2/10 1/5
Impacts
Environmental 5 7/35 5/25 6/30 1/5 3/15 4/20 2/10
Impacts
Community 3 4/12 5/15 6/18 1/3 7/21 3/9 2/6
Acceptance
Economic 1 5/5 717 6/6 3/3 4/4 2/2 1/1
Assessment
Total Score 137 122 119 61 105 g1 47
Overall
Ranking 7 6 5 2 B | 1
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12. PREFERRED FLOODPLAIN MANAGEMENT STRATEGY

12.1 Existing Development

The detailed assessment and comparison of flood mitigation works options and floodplain
management options revealed that none of the structural works options selected at the Value
Management Workshop are considered to be worthy of construction.

Flood-proofing of houses which are unsuitable for raising was found to be a highly desirable and
effective flood protection measure.

It is considered that minor flood-proofing works, such as the installation of brackets and stop-
boards at doorways of flood-liable houses should be encouraged.

There are a significant number of flood-liable houses in New Brighton which are suitable for
raising to above flood level. The NSW Government Flood Policy provides for a grant of $10,000
to owners who raise their houses above designated flood levels. The individual benefits to be
derived from this action and the availability of partial funding via the grants scheme make this
an attractive proposal for many landowners.

Therefore, it is considered that voluntary house-raising should also be encouraged.
12.2 Emergency Management

A number of improvements to the procedures used to prepare and disseminate flood warnings
have been identified. It is considered that these improvements be developed in a co-operative
manner with the State Emergency Service.

A public education campaign to inform the residents of the risks and hazards of flooding, suitable
flood fighting activities and the services provided by the SES and how to access these services
should be implemented.

12.3 Future Development

The setting of habitable floors with a minimum freeboard of 0.5 m above the 1% AEP flood level
is considered to be an appropriate measure to limit the flood liability of houses to be constructed
on existing vacant lots or as re-development of existing lots.

Highset forms of construction are to be preferred to site filling in order to achieve the required
minimum floor level. Limited site filling to provide satisfactory wet weather site access is
considered to be reasonable.

The floodplain management measure referred to as the "Quarantine" option, was found to be an
appropriate measure to prevent future increases in the frequency and level of flooding and is thus
considered to merit adoption in the Floodplain Management Plan for Marshalls Creek.
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Site filling in Billinudgel has been found to produce minimal changes in flood behaviour. Thus,
site filling is considered to be an appropriate flood protection measure for the Billinudgel village
area.

The low areas of South Golden Beach and Ocean Shores North are protected by levees.
However, the structural integrity of these levees under flood conditions has not been determined.

Therefore, it is considered advisable that all new houses constructed behind the levee be subject
to the same minimum floor level controls as applied elsewhere on the floodplain.

The Yelgun-Wooyung rural area is classified as "High Hazard - Flood Storage" with the depth
of floodwaters exceeding 1 metre. It is considered that the current land use zonings for this land
should be retained.

The bulk of the Yelgun rural area is within the Billinudgel Nature Reserve and is expected to
remain undeveloped. Any rural houses on the remainder of the rural area should be constructed
on flood mounds with a minimum finished level at RL 3.9 m AHD and habitable floors should
be at RL 4.1 m AHD or higher.

The Wooyung rural area is within Tweed Shire. It is recommended that a suitable strategy for
this area be developed in consultation with Tweed Shire as any development activities carried out
in the area may produce adverse impacts which cross the shire boundary.

For the safety of residents in this area, it is recommended that any rural houses which may be
approved by Tweed Shire Council should be constructed on flood mounds with a minimum
finished level at RL 3.3 m AHD. Habitable floors should be at RL 3.5 m AHD or higher.
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MARSHALLS CREEK
FLOODPLAIN MANAGEMENT STUDY
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MARSHALLS CREEK
FLOODPLAIN MANAGEMENT PLAN
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MARSHALLS GREEK
FLOODPLAIN MANAGEMENT PLAN

"Sheltering Palms" Village

Marshalls Creek

1967 -

"Sheltering Palms"

Ruins after Ocean Breakthrough 1974

New Training Wall

Relocated Outlet

DISK REF: DCAD 9504947 18/2/97 o o .
FIGURE REF: 95049 - 14 1978 - Modified Training Walls in Marshalls Creek

FIGURE 14 1
MARSHALLS CREEK TRAINING WALLS
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MARSHALLS CREEK
FLOODPLAIN MANAGEMENT PLAN
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FLOODPLAIN MANAGEMENT PLAN
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FLOOD REPORT

FEBRUARY, 1995

Date e _Rainfall Gauge Flood Gauge
15.02.95 Daily total - 332 mm (this ligmie Broughton Cicek pauge:-
cannot be conlitmed as | away)
12.30 pm. 1.5m
Mrs. Baggaley, The Pocket - 150 1.30 p.m. over 2 m
mm
Walsh gauge:-
3.00 p.m. Hm
415 p.m. Jm
Mill Farm gauge:-
3.00pm=""  Tim
6.45 p.m. S58m
16.02.95 9.00 a.m. to 10.00 a.m. 48mm
1045 a.m. 15mm
11.30 a.m. 17mm
12.30 p.u. Jmm
2.30 p.m. 13mm

15th February, 1995

Larty O'Donnell said the flood 10se very quickly and much faster than previously.

The peak height (from debris) .78 metres at approximately 2.00 p.m.




FLOOD REPORT ' 3

MARCIH, 1994

Date Rainfall Gauge Creck Gauge

01.03.94 42 mm 6.00 a.m. 3 th
9.00 a.m. S8 m

1.00 p.m. 78 m

4.00 p.m. 8 m

02.03.94 19 mm 7.00 am. A2 m
03.03.94 630am. - 730am. - 12 mm 6.30 am. 1.2m
730am.- 830am - 18 mm 7.30 am. 1.4 m
830am.-1130am. - 5mm 830 am. 1.8 m

1130am. - 3.15pm. - 3mm 530 p.m. 1.7m

35 pm - 530 pm. - 7Tmm
530 pm. - 7.00am. - 20 mm

" TOTAL  -65mm

04.03.94 7.00 a.m. - 65 mm (lotal rain) I.Im

Ilood Gauge

03.03.94 8.30 a.m. - Y2 " below gauge B mm (al 7.00 a.m.)
10.00am. -3 m Hmm (at 10.00 am.)
11.30am. - 4l m S mm (at 5.00 p.m)

1.O0pm. -3 m
1.45 p.m. - .22 m
JI5pm.-.1 m II

5.30 p.m. - .1 m below gauge

1st March, 1994

AL4.00 p.m. the waler was aboul 4 inches over O'Donnells” cattle crossing.

2ud March, 1994
7.00 a.m. - the water was about 2 inchies over cattle crossing.

4.00 p.m. - the crossing was just clear of water. Mill Faim gauge - .7 m.

4th March, 1994

The waler was up Lo the third wire on O'Donnells’ fence (opposite old gauge) and over most ol crickel ground
and up to the main road entrance.




FLOOD REPORT : 3

FEBRUARY, 1994

Dale

Rainfall Gauge Creck Gavge

| i 20.02.94

74 mm (24 hour total) 1.5 m (al 7.00 a.m.)

20th February, 1994

Walter was over the first wire on O'Donnells” boundary (opposite gauge site). Water was running down to
the cricket pitch and over the (lat fiom the creek in Holn's property.

DECEMBER, 1994

A L _______Rainfall Gauge Sap oo CrecicGaupes. © s
l 01.12.94 43 mm 2 mm (below gauge)
l 02.12.94 103 mm .2 mm (on gauge at 7.00 am.)
03.12.94 3 mm B mm (at 7.00 a.m.)
.6 mm (at 10.00 a.m.)
l .5 mm (at 5.00 p.m.)

2ud December, 1994

On the evening of the above date, the gauge reached | melie.

Jrd December, 1994

l 7.00 a.m. - 6 inches of water over O'Donnells” bridge. The water in their paddock was nearly up to the
location of the old gauge.

| 5th December, 1994
l Approximately 8inches under O Donnells” bridge.
l . 8th December, 1994

My bridge pauge reading was .19 m - this reading shows the absence of underground waler,




FLOOD REYORT i A

DECEMBER, 1993

Date Rainfall Gauge Cieek Gauge
07.12.93 6.00 am. - 100 mm (24 hows) 7.00 am. 127 m
11.00 am. - 20 mm 1.00p.m. 1.25m
. 200 pm. - 33 mm 530 p.m. 142 m
08.12.93 53 mm (24 hours)
09.12.93 6.30 am. 1. 4m
12.30 am. 9m
10.12.93 2 mm .6m

.. 7th December, 1993

Judging by the marks on my big bridge, water probably reached 1.6 m on the above night. Waler was
approximately 1 foot below the sutface ol the new crossing on MolTatls Road.

APRIL, 1992
Date Rainfall Gauge Creck Gauge
05.04.92 5 mm 6.30 am. 2 m
06.04.92 22 mm 7.00 a.m. 8Blm
07.04.92 2 mm 7.00 a.m. .6 m




FLOOD REPORT : 5

MARCII, 1992

_Date | Rainfall Gauge Creek Gauge
l 16.03.92 6.00 am. -230 pm. - 42 mm 1.30 pm. D
230 pm. - 350 pm. - 10 mm 2.30 p.m, S5m
350 pm. -545 pm. - 12 mm 330 p.m. Glm
545 p.m. - 6.00 am. - 45 mm 5.30 p.m. 8 m
I 6.00 a.m, 1.6 m
TOTAL 109 mm
* Probably reached 1.68 m
I Billinudgel Road - up 1o second
lop wire
I B G 6.00 am. - 100.00 am. - 10 mm 6.00 am. 1.6 m
9.30 a.m. L7, 1
1.30 pm. 1.52m
DECEMBER, 1991
Dale Rainfall Gauge Creek Gauge
12.12.91 6.00am. - 11.30am. - 35mm 8.00 am. A9 m
1.30 p.m. - 55mm 10.00 a.m. 29m
3.00 p.m. - 65 mm 2.40 p.m. 8 m
4.00 p.m. - 88 mm 3.40 p.m. I.4 m
5.30 p.m. = 90 mm 430 p.m. 1.6 m
6.45 p.m. = 109 mm 5.30 pom. 1.7 m
8.00 p.m. - 112 mm
| | Flood Gauge
6.45 p.m. -3m
8.00 p.m. -.2m
Rainfall Gauge
13.12.91 5.30 p.m. - 136 mm

13th December, 1991

.

Water marks at the flood gauge show an approximate height of .5 melies to .6 meties (somctime during the
carly hours of the moring ol the above dale).

The flood gauge at the Butcher’s Shop registered 287 metres at approximately 2.30 a.m, (Walter Walsh Jnr.
gauge reader).




FLOOD REFORT : 6

JUNE, 1990

Dale Rainfall Gauge Creck Gauge
07.06.90 45 mm - mostly fell between 4.00 715 am, S52m
am. and 6.00 am. 7.30 am. 9. .m
10.30 a.m. 1.5 m
25 mm - fell between 6.00 a.m. - 430 pm. 1.3 m
and 12.00 p.n. I

Tth June, 1990
Water on Pocket Road, Billinudgel and just above house paddock and low lying acas of my fanm.
8th June, 1990

. Water gone fiom creck on my farm. Water over O'Donnells” flats. Waler running over cieck banks and
coming fiom Walter Holm’s farm.
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FLOOD REPORT

APRIL, 1990

5th April, 1990

Date Rainfall Gauge Creek Gauge
05.04.90 7.30am. - 82 mm 7.30 am. 1.5 m
9200 am. - 17 mm 9.00 am. 1.58 m
10,00 am. - 24 mm 10.00 a.m. 1.6 m
11.00am. - 28 mm 11.00 am. 1.7 m
100 pom. - 32 mm 1.00 p.m. 1.8 m - waler over
2.00 p.m. - 32 mm pauge
3.00 pm. - 36 mun
4.00 p.m. - 37 mm
5.00 p.m. - 37 mm
6.00am. - 70 mm
TOTAL - 107 mm
06.04.90 7.45 am. -L7 m
8.15am. -1.6 m
10.15 am. -5 m
115 pom, -1.3 m
Date Flood Gauge
05.04.90 1.00 p.m. - water louching
boltom of gauge
2.00 p.m. - 05 m
3.00 p.m. - 07 m
4.00 p.m. -0 m
| 5.00 p.m. - .02 m
06.04.90 6.00 a.m. - 08 m

Water on Billinudgel at up to the second fence wire (opposite the Mood gauge site) at 7.30 am.

6th April, 1990

Waler was approximalely .23 meties deep on Willied Stieet and Moggo Place entrance. It was on Billinudgel
flat, approximately .2 meties deep on the Pocket Road and on the thitd fence wire of O'Donnells” boundary

(opposite the flood gauge).

Water in the creck was lMowing well despite the fact that the tide was on the turn. At high tide at 6.26 p.m.
~ L4 metres. Moming high tide at 5.43 am. - 1.6 metres. Walter was 6 inches decp under the Walsh house

inWillied Street.




I FLOOD REFORT : 8

Date Rainfall Gauge Creek Gauge
| I 08.04.90 6.45am. - 85 mm 6.00 am. 1.7 m
| 8.00am. -  7mm 3.00 pm, 1.65m
I 9.00am. - §mm
10,00 am. - 8 mm
| " Flood Gauge
I 6.45 a.m. - 02 m
8.00 a.m. - 31 m
l 9.00 a.m. - 37T m
10.00 a.m., - 368 m
11.00 a.m. =37 T
l 12.00 p.m. - 28 m
1.00 p.m. - .02 m
2.00 p.m. - 0m
I 8th April, 1990
I ALG.00 am. waler was just over the bridge at the flood gauge. At 8.00 a.m. water was 31 melres on gauge -
the rate ol 1ise slowed by 9.00 a.m.
I Rain had stopped alling by 8.15 am. At 10.00 a.m. the flood had started falling and the rain had stopped.
The flood dropped very slowly and by 2.00 p.m. most of the water was back in the confines of the creck.
Date Rainfall Gauge o Creek Gauge
21.04.90 5.00pm. - 24 mm 2.00 a.m. 153
Gauge fell down 230 am. | T
3.00 a.m. 1.55m
2.00a.m. -3.00 am. - 8 mm 8.00am. 1.55m
7.30 a.m. -1l ml
; Probable maximum height - 1.7 m at
approximately 4.00 a.m.

21st April, 1990

Water on Billinudgel flat was up to the third fence wire (opposite gauge site) - this height gives about .4
melties on oadway. Mo waler on Willied Street.

22nd April, 1990

Creck height - .67 mictre - this height had water llowing over O Donnells” calvert near the cricket ground and
water lying on the ground west of the flood gauge. Marshalls Creck and attached diain were flowing swiflly,
however the middle drain was stagnant.




FLOOD REPORT

FEBRUARY, 1990

Date Rainfall Gauge Creck Gavge
02.02.90 8.00am. - 3.00pm - 10mm 9.30 am. 38 m
3.00pm. - 500pm. - 35mm 5.00 pam, 6O m
500pm. - 630pm. - 30mm | 630 pan. 1.2 m
6.30pm. - 830pm. - 22 mm
830 p.m. - 10.00 pm. - 6Gmm
10,00 pm. - 1LOO pm. - I mm
11.00 pm. - 6.00am. - 24 mm
03.02.90 6.00am. - 11.30am. - 8 mm R.30 am. 1.6 m
1130 am. - 130 pm, - 12 mm 2.00 p.m, 1.55m
1.30 pm. - BO00am - Omm
* Cieek gauge probably reached
TOTAL 20 mm 1.8m
04.02.90 B mm
05.02.90 S5 mm
Flood Gauge
8.30 p.m, -.05m
10.00 p.m. -3 m
11.00 p.m. -.38m
* Ilood gone at 6.00 a.m. on
3.2.90

3rd February, 1990

The Pocket had 22 mam to 4.00 p.m.

Waler was on Pocket Road, Billinudgel flat at 8.30 a.m. (opposite old flood gauge) and covered three wires
on O'Donnells’ fence as well as the west side of the toad. The round post nearest Marshalls Creck bridge

had 6 inches of waler.

At Mogpo Place entrance and Wilfied Sticet the water peaked at the fire hydrant late at night (probably at
1.30 am.). At9.30 am. waler was approximately 15 inches deep on Wilfied Stcet - the waler was running
swiltly and was only passable by tuck. Water was running very slowly as pipes and drains located at

Humble Pic were totally inadequate

.5th February, 1990

Walter in the cricket pitch drain just reached O'Donnells’ bridge.

Depressions west of O'Donnells’ property (next to Marshalls Creek) were all full. The middle drain on the

roadway was full but moving very slowly.




I FLOOD REFORT 10

JANUARY, 1990

I [ vwe | wointa Gauge Creek Gauge.

| 15.01.90 4.00am. - 500am. -35mm 7.30am. A m
| 940 am. - 11.00 am. - 50 nun

| ’ 16.01.90 5.30 am. - 85 mm 530 am. V-2
8.30 a.m. 1.19m
l 3.00 p.m. J m
17.01..90 9.00am. - 3.00 pm. - 25mm | 10.00 am. A5m
I 11.00 a.m. A8 m
3.00 pam. S5m
5.30 p.m, 6 M

16th January, 1990

I bl Waler was 6 to 8 inches deep on Billinudgel flat and needed to rise approximately foot' to cover the 1oad.

It was also running ftom the Holm’s propeity into the depressions on the O Donnell property and on the
cricket ground back o the lea lrees.

I 17th January, 1990
I Rainfall iegistiations suggested arise of 1 fool however the waler only 10se o 8 inches, taking approximalely
8 ¥ howrs to do so.

At the height of the storm, the drain beside Humble Pie to the Highway was full and totally inadequate for
I the amount of waler is was required o canry.

i DECEMBER, 1989
I Date | Rainfall Gauge | _Flood Gauge “
05.12.89 6.00 a.m. 45 mm
10.30 a.m. 10 mm
I 8.00 p.m. 24 mun
I 06.12.89 8.00 am. I mm
Creek Gauge
| -105.12.89 10.30 a.. 3m
4.30 p.m. Sm

l S5th December, 1989

Mrs. Baggalcy recorded 65 mm in this storm.




FLOOD REPORT ' 11

Date Rainfall Gauge Flood Gauge
09.12.89 8.00 p.m. 45 mm
Creek Gauge

08.12.89 3 m

4.30 p.m. S m
10.12.89 8.00 am. 85m

Probably reached I metie through

the night

9th December, 1989

} e Mis. Baggaley recorded 66 mm in this storm.
| : Date Rainfall Gauge I'lood Gauge
| 24.12.89 50 mm
| & 8, e
| Creek Gauge
24.12.89 8.30 am. 2 m
4.00 p.m. 35m
6.00 p.m. 63 m

25th December, 1989

Judging by the muddy water marks lell on Mill Farm's bridge, the [lood probably icached fiom between .85
to | melic.
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FLOOD REPORT . 12

SEPTEMBER, 1989

Date Rainfall Gauge Flood Gauge
15.09.89 6.00 am. Smm 6.00 a.m. A9 m
6.35 a.m. 70 mm 635 am. 29 m
7.30 a.m. 13 mm 7.00 am. 33m
8.00 am. 13 mmn 8.00 am. 3d4m
9.00 am. 25m
{ 11.00 a.m. Below gauge
16.09.89 8.00 a.m. 3 mm
Creek Gauge
15.09.89 11.00 am. 1.8m
4.00 p.m. LLlm
16.09.89 8.00 a.m. Om

15th September, 1989

At 130 pm.on 15th Seplember, 1989 the water on Billinudgel flat was approximately 18 inches deep

APRIL, 1989

Il Date Rainfall Gauge Flood Gauge

01.04.89 To 3.00 p.m. 5 mm 7.00 am. A2 m
JOOp.m. -500pm. 36 mm

Creek Gauge

01.04.89 8.00 a.m. A4 m
11.00 a.m. 59m
5.00 p.m. 1.0 m
02.04.89 6.30 am. 1.7 m
10.00 a.m. 1.4 m
03.04.89 4.30 p.m. B4 m

Ist April, 1989

*Water on Billinudgel fTat was just over the second top wire of the fence (opposile the flood gauge) and was
about 6 inches deep at the end of Wilfied Street. Water 2 inches deep was running over the road at the foot
of the hill on the South Stock Route.

Walter was over O'Donnell’s stock bridge at 4.30 p.m.
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FLOOD REPORT : 13

3vd April, 1989
I Reading at Mill Farm’s bridge gauge - 84 m
4th April, 1989

High tide of 1.8 m at Woodburn - this produced approximately 1 inch on flood height according to Bill
McConmack, SES Controller. This high tide at Woodburn steadied rate fall by about thiee to four hours.

Date Rainfall Gauge Flood Gauge

26.04.89 Mill Farm 6.00 am, A6 m

6.00 a.m. =120 mm (24 6.30 am. S55m

houts) 7.30 am. S0m

| 6.30 am, - 20mm 8.00 am. S52m

7.30 a.m. - 25mm 8.30 a.m. S0m

] : : 930am. A5m

| = The Pocket - 186 mm 3.00 p.m. 30m

| l Yelgun - -200 mm 4.00 p.m. 20m

| Creek Gauge

27.04.89 2.00 p.m. 82 m
4.00 p.m. 82m

26th - 27th April, 1989

Waler reached the top step of the P.O. store and the hotel and halfway to the gateway of Y&N Caryard at
Mogpo Place and backed up nearly to the gate at the rear of Nick Bird's shop. There was 4" on waler in
Monteiths Garage. Billinudgel flat was 6 to 8 inches deep and was within 18inches of the bitumen. This
flood was approximately | foot lower than the 1985 mark.

The waler peaked as predicted at 9.15 a.m.

28th April, 1989

Waler gone fiom under the fence on the west side of the Pocket Road - the lirst diain and crossing was full
with water still rnimning stiongly from the west. This would suggest that waler was still iunning over this land

but was not visible due to long grass. 1t was obvious that the diainage works were not working as expected -
the raod again broke up as it did the previous year.

JANUARY, 1989
23vd January, 1989

The flood waler rose to the back steps of the butcher shop. The Pocket - 9 inches of rain, Billinudgel - 5
inches.

Information supplicd by Mr. E. O’Donncll (1 was away at this time).
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Date Rainfall Gauge Flood Gauge
23.01.89 9.00am. 1398810
6.00am. 14988 - 1410 mm
15.09.88 G6.00 am. 490 m
6.35 am. 290m
7.00 am, 33 m
g00am. 34 m
9.00 a.m. 25 m
11.00 am. .25 below gauge
Creek Gauge
27.04.89 2.00 p.m, 82 m
4.00 p.m. 82 m
Date _ Rainfall Gauge I'lood Gauge
28.01.89 77 mm
Creek Gauge
28.01.89 9.00 a.m. 1.6 m
4.00 p.m. 82 m
28th January, 1989

The water on Billinudgel flat wp to the third wire on the fence (opposite conncil flood gauge)
The level on the Mill Farn gauge was .45 metie.

Reported levels at Billinudgel were conflicting - [ believe the water icached to the top step of the bulchers
shop.

Mrs. Baggaley recorded 254 mm. No Mill Ffarm readings recorded.
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DECEMBER, 1988

Date “’EiJ'Af"'!,G““g“ 777]|9ml(_y1ugc7 e el
( 13.12.88 5 mm
14.12.88 8.00am. Binm
15.12.88 7.00 a.m. 7 mm
16.12.88 8.00 a.m. 18 mm
17.12.88 7.00 a.m. 5 mm
18.12.88 6.30 a.m. 45 mm
12.30 p.m. 25 mm
1.30 p.m 10 mm
3.30 p.m. 5 mm
9.00 a.m, 83 mm (recorded
e by Mis Baggaley)
19.12.88 7.00 a.m. 60 mm
20.12.88 7.00 a.m. 10 mm
21.12.88 1 mm
Creek Gauge
13.12.88 8.00 p.m. A5m
I 16.12.88 8.00 a.m. 3 m
17.12.88 2.00 p.m. 25m
18.12.88 6.30 a.m. 1.25m
11.30 a.m. 1.5 m
12.30 p.m. 1.6 m
3.30 p.m. 1.8 m
4.30 p.m. Stationary
19.12.88 7.00 am. 1.12m
1.30 p.m. 1.30m
20.12.88 8.00 a.m, Bm
21.12.88 1.30 p.m. Slm
22.12.88 6.00 .a.m. 37m
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Date Rainfall Gauge

Flood Gauge

6.30am. o 1230 pm. 37mm

25.12.88

Creek Gauge

25.12.88 12.30 p.m. S5m
7.30 pm. J2m

25th December, 1988

AU12.30 pam. the diain in O'Donnell’s property (cricket piteh) was 6 inches of the top of the bank.

SEPTEMBER, 1988

Date Rainfall Gauge Flood Gauge
14.09.88 9.00am. 13988 10
6.00 am. 14988 - 140 nun
15.09.88 6.00 p.m. 1o 7.00 am. - 125 mm 6.00 am. A9 m
(same amount recorded by Mis. 6.35 am. 290 m
Baggalcy, The Pocket) 7.00 am. 33,30
8.00 am. A4 m
900 am. 25 m
11.00 am. .25 below gauge

I5th September, 1988

For the petiod 6.00 p.m. 1o 7.00 a.m. (15.09.88) Mrs. Baggaley, The Pockel, 1ecorded 125 mm and Bruce
Broughton, Middle Pocket recorded 140 mm for the same period.

The Mood peaked at Mill Farm at 8.00 am. at 34 metre. In Billinudgel, the water reached the end of the

footpath on the eastern end at the fron ot the butchers shop. Water was also halfway up the first step on
Wally Walsh’s house.

16th September, 1988

The flood was goue fiom Mill Fatrm by 8.00 am. There does not appear to have been much water on
Billindugel flat. At 8.30 a.m. I walked over the land on the west side of the 1oad, where water was 4 to 8
inches deep and was running along the fence into the first diain. As usual, both drains were full, however

. waler in the fitst drain was moving very slowly - a leal on the water at the fence took 2 %5 minutes to travel
2 meties. Past the figtice the [low rate was the same.

The river was full and llowing fairly slowly wheie the Tist diain enters. [t was banked up on to the second
level of the bank, with water on the western side overflowing at O Donnell’s boundary and spreading over
their land.




FLOOD REFORT ' 17

JUNE, 1988

Date Rainfall Gauge Flood Gauge

05.06.88 9.00am. 1.6.88 o

9.00 am. 5.6.88 - 83 mm
(1ccorded by Mrs. Dagpaley, The
Pocket)

Bioughtons Cieek - 75 mm

5th June, 1988

The above rain gave a tisc of approximalely 3 feet in the creck at Mill Farm by 9.00 am.

Date Rainfall Gauge Flood Gauge
16.0.6.88 5.00am: 16.06.88 to |
9.00 am, 17.06.88 - 24 mm
(recorded by Mrs. Bagpaley, The
Pockel)
17.06.88 9.00 a.m. - Broughtons Creck -
25.5 mm
Creek Gauge
18.06.88 Mill Farm S M
19.06.88 Mill Farm 25m

7th April, 1988

The waler peaked at Mill Farm at 2.00 p.m. and at Billinudgel at 4.00 p.m.

The flood waler was up to Eddy O'Donncell’s knees in his butchers shop and reached the top step of the hotel.
Wally Walsh Snr. said the water seemed (o be higher at the school than normal.

Waler dropped | inch in 45 minules.

6th April, 1988
“ The flood peaked at approximately 2.30 am.

Water was 4 inches deep in the butchers shop and 15" deep under the Walsh house. Water was lying on the
O'Donnell propeity liom Ist April, 1988 to 17th April, 1988,

On the eastern end of Willied Street, waler was over the road for approximately 9 davs - this had never
occutred before and must have been caused by the filling,
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BILLINUDGEL FLOOD NOTES

The road fiom the Highway was built at a lower level so that it would not impede the flow of
waler [tom the south of the village; the railway was built with thice viaducts to take the llow in
the positions ol the three main flood flows.

When a flood reaches 0.9 meties the water leaves the creek and Hows in a stiaight line towards
the corner of the Pocket Raod and Willied Stieet, then south to the viaduct, over swamp land and
then on to Humble Pie.

The filling at Humble Pic and Moggo Place has reduced the flow by approximately 50% to 70%,
which has caused the road to flood for much longer periods - this will be confitmed by a long tetm
resident. Mr. Lloyd Poyating will conlitm that the road was not closed as oflen as it curtently is
priot to the filling being cartied out.

The Stock Route Road now becomes submerged in water with the smallest of floods.

The flood of 12th July, 1988 was very small on my propeity, however at the paupe, waler was
halfway across the Pocket Road - at the bottom of the hill south of the school, water was three
inches deep and approximately two feet deep at the Moggo Place intersection. This, T might add,

was alter extensive diain and creek cleaing carried ont by the Council.

There must be a fiee flow of water bewleen the railway line and the Iighway - the present diain
beside Humble Pie is approximately 18 inches wide and is totally inadequate.

I'have noted that when the crecks are fairly full, 75 mm of rain in The Pocket will produce a rise
of 1 foot in these same creeks.

From 1892 to 1986, Billinudgel School did not miss a day of schooling due to llooding.

Flood Study - 11th November, 1990

In the above flood study, no mention was made of the water levels in creeks before the rain and
floods had occurred.

There was also no mention of the 23 inches of rain recorded at “Mill Farm® in Janvary, 1955,
which fell between 3.00 pm.and 11.00 p.m. This was the same amount of 1ain that fell over an
. 18 hour petiod that produced the Mothers Day flood.

The reason that the 1955 downpour didn’t result in a flood as big as the Mothers Day llood was
because there had been little rain for about three months and the crecks were very low and there
wasn’t as much rain recorded in The Pocket.
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The flood study also comments on work done on the Brunswick river mouth. 1 have never heard
of this nor have any of the older tesidents or childien of the fust settlers. Perhaps it was a
misprint or just wishlul thinking!

Article in The Echo - Vol, 4 (7.1.90)

Jim Manglesson was repoited as saying that the breakwater was responsible for the siltation of
Readings Bay - I retuember walking on diy sand on practically all of this bay at low tide in 1940.

A Mr. Biown also stated that Maishalls Creek’s problems are caused by man. Anyone who has
lived here will tell hime that this creek was always shallow.

Article in Byron News (September, 1995)

Gotdon Campbell wiote in an article that Maishalls Creek was being diedged, but re-claimed.
Afler all the information I have given him, he still seems to believe that the cieek was once deep!

Summary

Because Marshalls Creek has very low banks, the lloods always run across country and therefore
the creek has very little influence on flooding,

Residents of Billinudgel believe that the tide has a big eflect on flood heights and diopping speed,
however I do not think that this is the case.

With a short valley in The Pocket, the greatest effect on rise and fall in rainfall - as soon as it stops
raining in The Pocket, one hour later thete is a dramatic drop in the flood level in Billinudgel.

From “Nll Farm™ to Billinudgel (as the water runs) is approximately one mile. It takes two hours
fiom (e flood peak at “Mill Farm” for the peak to occur in Billinudgel.
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FLOOD SUMMARY

January, 1955

On 220d Janvary, 1995, light rain was Falling at 2.30 p.m. with very heavy rain falling at 3.30 p.m.
Rain stopped falling at 11.00 p.m.. Rain registration for the period - 23 inches.

Mothers Day Ilood - May, 1987

On Satiday at 9.00 a.m., water was just over the Pocket Road at Billinudgel. The day was fine,
but during the night 11 inches of 1ain fell. By 6.00 a.m.on Mothers Day there was a major (lood,
which diopped by about 1 foot by 10.00 a.m. Rain started [alling again at about 10.00 a.m. Len
Walker iecorded 12 inches of rain in the period 8.00 am. to 1.00 p.m. - this downpour caused
the bipgest Nlood in the 106 years of settlement at Billinudgel. With the crecks full and the ground
saturated, all the rain water ran ol (In 1955 when 23 inches ell, the giound was very diy as
there had been little rain in the previous thiee months - all small stieams were diy and Marshalls
Creek had stopped running in many places. )

Also, The Pocket and Middle Pocket did not register as much rain as Billinudgel - Mt
Chillingham, approximately 12 miles noith west of Billinudgel, 1ecorded record rainfall and

flooding, thetefore I think we can assume that the Billinudgel llooding was caused by rainfall and
not silted creeks.

Once the flood water had gone over the railway line and the Pacific Highway, the flood dropped.
This would suggest that this is the maximum height that floods can reach in Billinudgel.

15th September, 1988

This flood was the result of 15 mm of rain fiom 9.00 a.m. to 6.00 p.m. on 14th September, 1988

and 125 mm fiom 6.00 p.m. to 8.00 a.m. on 15th September, 1988 at The Pocket and 140 mm
in the Middle Pocket.

At my gauge, 125 mm was recorded liom 6.00 p.m. to 800 am. The water reached 3/4 of a

melie on my flood gauge at 8.00 a.m. The water at Billinudgel reached the eastern end of the
footpath at the butcher's shop.

AUL30 p.mon I5th September, 1988, the water had left the Mill Farm gauges. On the Pocket
JRoad at Billinudgel flat, the water was approximately .55 of a metie.

Willied Strcel, fiom the railway line to the Highway, was still closed. West of the railway line
the village was diy, with water lying cither side of Wilfied Sticet and in the notth east cotner of

the school ground. This water only 1eceded when the flow of the water fiom The Pocket
dropped.
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AL B.15 am. on 16th September, 1988 water was still halfivay across Willied Street and the
swamp on the southern side still full of water. Twelve months prior to this, the road would have
been liee of waler.

At 9.00 am. on 16th September, 1988 the creek at Mill Farm dropped by 1.1 metres.
Depressions and diains had dried out by 22nd September, 19881 think that this quick diying was
helped by the lower level of the underground water.

There does not appear to have been as much water on Billinudgel flat as in previous floods. 1
walked over the land on the westein side of the road and found water six to eight inches deep,
which was running beside the 1oad into the first diain. Both these diains were fll (as normal) and
waler in the first (notthern) diain was moving very slowly.

I placed a leal in the water on the eastern side at the fence, which took two and a half minutes to
travel five ineties. Further along, past the figtiee, the water speed was the same. ‘The water in
the tiver was moving faitly slowly and was banked up on to the second level of the bank. On the
Holm’s’O"Donnell boundary water was flowing fiom the main creck onto the O'Donnell property.

The cleaning of the diains and main creck did not seem to make any difference to the water flow
or the water level on either side of the 1oad.

Four flood heights at Mill Farm and four corresponding ones at Billinudgel were put in place at
this time, which may it casier to predict heights in Billinudgel,

23vd January, 1989
Mrs. Baggaley recorded 254 mm for the 24 hours ending 23 January, 1989:-

IFrom 9.00 a.m. 22.1.89 10 9.00 a.m. 23.1.89 - 179 mm
I'rom 2.00 p.m. to 4.00 p.m. 23.1.89 - 75 mm

Light rain fell in Billinudgel, Ocean Shores and Mullumbimby. Roads were cut in Main Arm, The
Pocket and Middle Pocket.

Accouding to Mis. Baggaley, the water was as high ot higher in The Pocket and Middle Pocket
as duting the “Mothers Day” flood of 1987, Stephanie Baggaley had to spend the night in
Billinudgel and told her mother that thete was water between the hotel and the general store, with
waler up to the first step of the butcher’s shop.

*I was told that the gauge at Mill Farm recorded .6 metie, which would cotrespond with the water
height in Billinudgel.. On 27th Januaty, 1989, T asked Mr. 1. O'Donnell about the flood in
Billinudgel - he replied that there was little or no water and that the flood had only reached the
back step of the butcher's shop; he attributed the low water to the cleaning at the back of
Billinudgel.
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December, 1989

AL 7.30 a.m. on 18th December, 1989 Maishalls Creek at the crossioads was up to the top ol the
bank on the bottom side of the biidge and mnning very swillly, which is notmal in flood
conditions.

The water at the Holm'’O"Donnell boundary was running on to O'Donnell’s flats to the west of
the Pockel Road. At the crossing at the cricket ground, water was running over the bridge in
O’Donnells and breaking out onto the cricket ground.

February, 1995
I antived at Billinudgel from Brisbane at about 2.50 p.m. on 15th February, 1995,

There was no water on the [lat on the western side of the HHighway at Shara Boulevarde, however
waler on the south side of Willied Stieet was running west to the railway line and was about one
foot deep on the toadway opposite J&N Car Yard. When we reached the genetal store there was
thiee inches of water on the footpath.

We went home to Mill Farm via the Northern Stock Route.  Water at Willows Road was
approximately 18 inches deep and one foot deep at Mill Farm’s gateway. Water entered Barry
Williams house, making it the same depth as the record Mothers Day flood of 1987. 111 had been
at home I would not have telephoned Mi. Williams as the pauge level would have suggested that
the water level would be nowhere near his house.

The water level reached in Billinudgel was the same height as the 1989 flood.
The level on my flood gauge was about one foot below the Mothers Day flood - this would
suggesl that something caused the high level on the Pocket Road at the Williams' residence,

possibly the blocking of the crossing at MofIatt's Road.

The water staited to diop about six inches per hout fiom 4.30 p.m.
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Flood - 6th May, 1996 - Millfarm

= ke Rainfall Gaupe Flood Gavge
06.05.96 137 mm 6.00 p.m. 25 mm
7.30 p.m, 04 mm
8.30 p.m. AR mm
9.30 p.m. A8 mum

Flood - 7th May, 1996 - Millfarm

6.00 a.m. - water gone fiom Millfarm. On Billinudgel Flat - Pocket Road. Water to the top wire
of the fence on the west side.

This is the first time in history thdt my farm was fice of water and Billinudgel Flat had 2 feol or
morc of water onit,

We always knew when our fanm was diy that Billinudpge! Flat would have about 6 inches of water
over il

This Jarge amount of cover must be cused by the filling at the Eldorado Estale.
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The area west ol the Pockel Road at Billinudgel was onginally a swamp and was owned by
Gerald O'Connor.

Somelime between 1900 and 1910, O'Connor dug a drain from the Pocket Creek through the
swamp to meet the waters of the Noirth Arm of the Brunswick River, known today ag Marshalls
Creck,

The flow in the creek fiom the Pocket is very slow and only apeeda vp in flood time. This being
=0, the only movement in the North A is tidal and this would not have enouph volume to force
a track thiough the terrnce Lo the sea.

Pottsville, with a tidal entiance and stiong flow fiom Ciabbes Creck, always had silting problems
at the entrance.,

The late Jack Watterson told me how he and other famers around Mooball Beach would go with
their horses and scoops Lo clear the sand build up so that the water would run off their farms.

A wap deawa in 1871 shows an outlet 1o the sea at Wooyung Jack Watterson told me he tan
enttle along the beach front i the eatly 1900's and had never aeen any signy ol nn outlet to the
sca, so | suppose it is filled in by smud and vepetation and has never re-appenied.

The area now know as Golden Beach was, until 1956, used for farmingg purposes. It was owned
by WL Flowers, with the lnrgest portion owned by Mawice McCartie  Flood watets used to
getup the 6 to B fect - this water always ran down to New Brigliton,

In previous pages, men have stated how they had never seen any outlets to the sea The first
outlet Mangleson shows on his map was on band that 1 had cattle tunning on from 1912 to 1945
and there wasn't an openlng 10 the sca in that time,

I nlso went by car in 1940 about hialfiway to Wooyung without being stopped by outlets. Mr.Ron
Hopf at Rous Street, Murwillumbah used 1o bring Inige herds of cattle down fiom Mooball to
Mew Brighton and then on to AW, Andeisons Meat Works at Byton Day. Tle snys he never

crossed any crecks running out to the sea - this was in the late 40's to the middle 1950's. /

Itis important that the following men are consulted aboul sea outlets nt New Brighiton:-

Mr. Ted Boyle, Minyon Sticet, Brunswick IHeads
My, Jack Chawner, Feros Village, Byron Bay
Mr. W.H. Flowers, 4 Tallowood Crescent, Byton Bay.



16 Bryce Stieet,
SUFFOLK PARK NSW

18th January, 1992,

Dear Bruce,

Regarding your enguiry of this morning:-

As far as 1 can sec fiom my recrods we walked fiom Brunswick FHeada to Pottaville, the Iatter end
of 1932 or 1933, we dug pits every 200 yards or so for the whole length to got tests of the
mincrals in the sand Al no place was there any sigh of water running into the sea. 1f there had
beeu any bieach in the dunes we would cettainly have poticed it nnd T can say quite definitely
there was none.

A wining engineer, a Mr, Johngon (an American) was in charge of the party. Mr. Jolm Flood,
who lived at New Brighton and the late Syd Flowers were withme. 1 believe two others as well,
but J cannot recollect their names.

1 hope this will be os gome use (o you.

'S, 1had forgotten Tom Groom Also, another who lived at New Briphton, an eldetly man with
the cluistian name of Tom, always wore a long sleeve shitt becange of sunbum. Pat McCarthy
might remember him,

Yours sincerely,

JE. CHAWNER
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MR. J,A, WATIERSON, 1880 - 1974

Mr. Watterson lived with lhis parents on the farm now owned by Mr. John Ludlow
in 1890.

e sald floods from then and up to 1900 were of the same helghts as floods of
later years and the same as floods In the 1950's and 1970's,

lle also told me that in about 1890 the sea washed thfough to the river on the
track to North Head, where one of the teachers 1lived that taught school at
Billinudgel.

MR, MICHAEL MOFFATT, 1896 - 1978

Mr. Moffatt told me 1in 1972 that the floods of 1954 and 1962 were record
floods — they were only about 6 inchea higher than the floods that occurred
when he wasg very young.

Even though the dlstrict had been cleared of vegetation, the floods rose and
fell jJust the game as before the land was cleared.

MRS. EVA MANER — INTERVIEWED 6IIl SEPTEMBER, 1985

" Mrs. Maher came to llve on the 01d Hew Brighton Road on the west sgide of the
“northern end of the rallway bridge In 1939. [Her house was about 3 foot 6

inches off the ground and in the 1954 and 1962 floods the floor was covered by
about 6 Inches.

Mr. Flowers stated that there was a house 2 — 3 chalns from the entrance of
Golden Beach on the eastern slde that never flooded.

He sald that there was never a natural outlet to the sea on the northern side
of Golden Beach.

MR. SPENCER JONES - SCHOOL TEACHER AT BILLINUDGEL 1958 - 1985

Mr. Jones sald that the 1962 and 1985 floods both lapped the school verandah
floor, but did not go Inslde. Both floods occurred at nlght after about 14
hours of heavy rain.

MR, LLOYD POYNTING - GOLDEHN BEACI

The 1962 flood was the highest the Foynting famlly ever experienced - heavy
raln started at about 9.00 p.m. and by 12.30 a.m. the water was over the seats
of their Holden car. The water geeped through the shop floor and was about 1
inch deep in the R.S.L. Clubrooms.

Mrs. Poynting's father, Mr. Herbert Williama, one of the flrst gettlers, told
Mra. Poynting that the water once went through the windows of the Methodlst
Church on Billinudgel flat, on the Focket Road - the year that thls occurred
13 unknown. The church was approximately 3 foot 6 Inches off the ground.




MR.

_PATRICK MCCARTHY — TELEPHONE GONVERSATION 2HD JUNE, 1987

The 1931 flood came Iinto Mr. McCarthy's mothers house at Hew Brighton - it was
about 30 Inches of the ground.

The house was about 100 metres off the river bank, approximately a quarter of
a mlle south of the present HNew Brighton Store. He remembers the water
halfway up the posts of the plenle ground, i.e. pregent day soccer fleld.

In the 1931 flood, as in other blg floods, water always came down from Yelgun
and spread over the farms, back to the hills. Thls spreading of water 1s now
preatly restricted after the extenaslve filling done on Golden Beach, at the
foot of the hills.

In 1936 the sea poured through at Hew Brighton where the public dressing sheds
were, destroying the sandworks and a small shed up on the terrace used by the
fledgling surf club. There was never an outlet to sea north of Golden Beach.

MR. LEN WALKER, THE POCKET — 6IH SEPTEMBER, 1985

The Walker famlly arrived at The Pocket in 1900. After thelr arrival, they
had many floods, the highest one mentloned by hls father belng In 1921.

The recent flood of June 1985 was the hlghest he has ever recorded on his
property- at the foot of the Chincogan Range.

2nd June 1987 — the "Mothers Day Flood" exceeded the 1985 flood as it did all
along the valley. MWMr. Walker recorded 9 inches of raln on the Saturday night
and 10 inches on the Sunday morning.

MR. LLOYD POYNIING - 28TH APRIL, 1988

In years gone by the road from the highway to Billinudgel always closed before
the road past the achool. Mr. Poynting thought that the rallway via duct
gouth of Blllinudgel seemed to be clogged up.

Even 1f this was so, the filling of the Industrial estate would slow the flow
of water.

MR. WALLY WALSI SHR. - 28TH AFPRIL, 1988

Mr. Walsh also agrees that more water Is getting on the road past the school
than 1t used to. He also thinks that the old resldents of Billlinudgel know
enough about floods never to have any loss.




MR. CHARLES O'DONNELL, TYAGARAH STREET, MULLUMBIMBY

Mr. O'Donnell lived in Blllinudgel from 1920 - for many years he lived on the
extreme north slde of Billlnudgel, rlght in the path of all floods. His house
was about 8 feet off the ground and has since been demolished.

All the blg floods varled from about 1 to 6 Inches — the peak only held for
about 15 to 30 minutes.

The first flood he remembers that went into the hotel was in 1921 with many
more having since gone in.

e vividly remembers belng In his house pushing logs away with a broom as they
came floatlng past.

MR. REX SAXON, BILLINUDGEL - SEPTEMBER, 1985

Mr. Saxon and his wife manage hls father—in-law's (Mr. Walter lolmes) farm at
Billinudgel.

lle noticed that after the filling of Mogo Flace, the water rose over the Stock
Route Road near where Budd's Palm Nursery Is now located.

MR. WALTER NHOLM - 301l ARP1L, 1988

Mr. llolm stated that the water on the flat at the Stock Route past his house
was the highest he has ever seen it.

MR. EDDIE O'DONHELL - BUTICHER

Mr. O'Donnell has 1ived in Blllinudgel all his 1ife and has a thorough
knowledge of the floods. IHe belleves the water only peaks for 15 to 30
minutes. Mr. O0'Donnell sald that the last couple of floods have come down -
quicker and seem slower In golng.

anee

The 0'Donnells have always had to 11ft the machinery in thelr shop in flood

time and have had very lltte loss. They have developed a good saystem of

knowing the floods and taking the correct measures to protect thelr cattle and
property. '

The Poynting family were also qulte good at flood protectlon — I think the
1962 flood was the only one that caught them out.

MR, J, FORD, STOCK ROUIE ROAD, BILLINUDGEL - SEPTEMBER, 1985

Mr. Ford lived In a house on the east slde of the Stock Route Road at the
junction with the Pocket Road for approximately A0 years.

e showed me flood marks under his house - the marks rose about 1 foot after

the land was filled iy Mogo Place. j?b(;41 A TR fQ,LALJL-‘k,L(A/vuf
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MR, W.H. FLOWERS, BALLINA - TELEPHONE CONVERSATION 23RD AUGUST, 1985

Mr. Flowers came with his parents to thelr Hew Brighton farm In 1908 - this
farm is now part of Ocean Shores North and Golden Beach. He lived there until
1941 then moved to Murwillumbah, returning in 1962 and leaving agaln In 1984,

e remembers the 1931 flood, when his brother 51d rowed a boat up the

Billinudgel/New Brighton Road and tled the boat up at the Blllinudgel Fost
Office.

The posts along the roadslde had about 3 Inches of wood showing. He sald 1if

heavy rain fell on the hllls of Mlddle Pocket and Yelgun, Golden Beach and Hew
Brighton experlenced severe floodlng.

Mr. Wilson sald that a lot of townspeople clalm the tide has a blg influence
on the floods, but he doesn't agree. From his observations at Ocean Shores he
thinks a high tide makes a difference of about 1 inch in helght. He also said

at about 3.00 p.m. on the 1lth the flood water at the Industrlal estate was
flowing south Instead of north.

FLOOD NOTES

The record floods, since gsettlement started at Billinudgel, have all been much
the same, with a variation of 1 inch to 3 inches.

The first flood I heard of that was consldered a record was in 1921; all the
long time resldents only ever mention thls as the first record flood they knew
of. Thls was the first flood that went Iinto the New Brighton liotel - since
then I think this has happened about 8 times. e

The other blg floods were 1931, 1938, 1941, 1945, 1948, 1949, 1954, 1955,
1962, 1970, 1974, 1975, 1979, 1981, 1985, 1987.

The 1948 and 1981 floods were caused by a cloud burst in the ranges of.Thé”

Focket and Maln Arm - other distrlct centres did not record raln as heavy.
Both these floods came down The Pocket in a wave and reached my property in
about 3 and a half hours - it generally takes about 4 to 5 hours for water to

reach my farm.

The 1981 flood left marks on my property higher than any flood ever recorded -
I think some of this was caused by the wave effect.

In Billinudgel, Mr. Walter Walsh's fence was about 3 inches lower than the
previous highest mark.

The flood of 1985 was clalmed to be the hlghest ever, but thls flood was about
1 inch lower than 1962. In 1962, the water was nabout 1 Inch deep in the
R.5.L. Club, whereas 1985 flood only levelled with the floor - it also lapped

the floor of the school. Mr. Walsh also agrees that all the big floods vary
from 1 inch to 3 inches.



987 FLOOD

There have been many reasons glven as to why thls was the greatest of all
floods, but the simple fact was that we had two lots of rain and two floods
within about 5 hours of each other. !

At 6.00 a.m. there was a major flood on my property with little raln falling.
At about 8.00 a.m. heavy raln agaln started falllng and continued untll about
12.00 p.m..

Mr. Len Walker recorded 9 inches on the Saturday and a further 10 inches on
Sunday. At the head of The Pocket, Bill Sorsby claimed 24 Iinches and the man
opposite him recorded 17 Inches.

Martin Wallwork sald the flood was.about 2 foot 6 Inches higher at the head of
The Pocket than he had ever seen. When the fall from my place to Bllllinudgel
is consldered It Is not surprising that the helpght at Blllinudgel was so high.

One thing that has been learned from this flood Is that there can never be a
higher one. Once the water ran over the rallway line the level dropped.

Settlers have been in Blllinudgel for 107 years and this ls the flrst time a
flood of thls slze was ever recorded.

Chillingham on the Tweed experlenced a flood of the same proportions caused
solely by swollen creeks and a down pour of about 30 inches.

1988 FLOODS

The prolonged raln and floods have new prople Jookilng for reasons for the
duration of the flooda, This situation has happened before In 1941 and there
have been others that I cannot date, where we would have a small flood in the
morning and down in the afternoon.

The only difference this time was that the southern flow of water was nearly
completely blocked by the new filling west of the highway at Billinudgel.

Many people are saying that the rivers are sllted up and that tree growth on,
the riverbank ls slowing up the water. 1 do not agree with this as the river
and undergrowth have little effect on the runnlng water.

There are posts on my property that have been there for between 70 and 80
years and there 1s no bulld-up of soll around them. Most of the water moving
down to Billlinudgel moves very slowly - this would allow the silt to drop and
settle on the way.

At 2.00 p.m. on Monday, 1lth April I rang the Hotel at Blllinudgel to say
water had peaked — I was surprised to learn from Barry O'Donnell that the
water had peaked at the hotel at 4.00 p.m. This shows the slow movement of
water and the spread of it, as in a stralght line my farm would be about 1
mile from Blllinudgel.
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The width of the flood is also very wlde from Moffatt’'s Road to Billinudgel -
the width would be from three quarters to about one and a half miles wide,
with an average depth of around 3 feet.

Considering these dimensions I do not think It will matter how deep the river
is, as 1t cannot take this volume of water.

Since the new arch bridge was bullt over Marshalls Creek on the Focket Road
three years ago, people in Blllinudgel clalm the water comes down qulcker.
They fall to realise that when the water breaks over Moffatt's Road it flows
in a stralght llne to Billinudgel, carrylng most of the water with it.

When the water breaks its banks at the arch bridge, It mostly runs in a south
easterly direction. FEven If the water ls faster at the bridge, the turning of
water will take Just aa long as 1t always did.

There has been a lot of claims about rlver depths but where [, and the rest of
the Billlnudgel school chlldren, learnt to swim in Hew Brighton it ls still
the same, as I have measured It over the last 3 years - it is 55 years since 1
learnt to swim.

If one refers to the conversatlons 1 have had with Messrs. Watterson and
Moffatt, who were In Billlinudgel 1in 1890 and 1900, one wlll see that the
theory of undergrowth 1a not very strong. Fhotographs in Blllinudgel of
around 1900 - 1905 show the place satil)l heavlily timbered, yet the floods of
that tlime, and later, were much the same as the onesa of the last 30 years.

SUMMARY

In 1985 I supplled most of the informatlon I have here to the Public Works
Department, and went on a tour wlth some of thelr offlcers in October
(approx.) of that year. T

/5%
I pointed out that from 1941 to 1985 there were not any records to show there

had been floods bigger than those I had listed and that I belleved we could .. .

not get blgger ones. 4:£3i]

The 1987 flood proved I was wrong, but this was a one off flood which could
only occur 1f we recelve about 20 inches of raln In 24 hours, with the creeks
in flood when the rain falls — this flood was one in 107 years.

From the Mother's Day flood we have learnt the maximum helght of the floods,
because once 1t breaks over the rallway llne the water in Billinudgel drops.

With two people reporting flood helghts and rainfall in The Pocket/Middle
Focket and my flood levels, I don't think people in Billinudgel will again be
unprepared for floods. There is a difference of two hours between the peak at
“Millfarm” and the Hew Brighton Hotel and I have also noticed that the higher
the flood rises, the slower the last few Inches take.

There have only been losses in Billinudgel in the 1987 flood as no-one had
ever experienced such a large flood.

U
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The flood study claims the first 10 decades of this century
were drier than the rainfall since 1950, and that [rom

1950 we are getting bigger floode and more rain.

While the rainfall [igures since 1950 are showing a higher
trend, if we had more information the amount of flooding
would probably be much higher. Any monthly recording of 150m
or more would have produced some sort of a flood.

> . i i s f—_-—:J-’_J
I am taking these figures from the Tweed recordings as Leg
couldn't get any local ones going back so far, and I have

found Tweed rainfall is very close to our own district.
¥

Il the wet season went for 2 to & months, 50m of gaiu will
produce a flood of about the size we have geen gétting this
year, and so far we have had 3.

T

I have found since putting a gauge on mv creek, 25m of rain
in the Pocket will produce a rise on the pauge of .3 of a metre.

The [ollowing are floods I know of:

FLOODS & HEIGHT

The following floods ahve all been of major height. The ones
underlined are thw so-called recorded ones. These vary .from
1-3 inches.

1921, 1930, 31, 38, 39, 41 42 43 44 45 48 49 50)51 52 53 54’
55 56 58 61 62 64 66 67 69 70 72 73 74 75 76 77 18 78 81 B85

B (88,89) there has been one fairly larpe one and about’

g5 6.small ones. The 19¥21 flood was the first to go into
the Billinudgel Hotel - it was built in 1907

The [loods of 48, 55, & 81 were caused by severe rains, like
a cloud burst, the creeks were either dry or very low, this
prevented the [loods from being higher.

In Januer" 1955 on my property )i inches of rain wag recorded
[rom Ap.m. to Llp.m. This was roughly the same amount as the
falls Wthh created the Mothers' Day flood, it fell in 7 hrs.,
vhereas the rain [or MHothers' Day fell over a period of 12 to
14 hrs. There was minor floodlnp when rain started to fall

because the creeks were low in 1955 and the ground dry - the
[lood was much lower than 1987.

o
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cleaning didn't alter the flood levels or the three places where
water breaks over the creeks. :

It is interesting to note that around 1972 the 'weed River at
Fuengella, all the river oak in the river bed were cut down,
but the next flood waler still behaved the same and no more
work of this nature has been done.

The rlze and fall of water on the crogaings and the flood plain
seema to me Lo be governed by Lhe following -

- The amount of viaaler coming down the valley,

1
2. The underground water ]lcvel.
3. The filling of the flood plain around Billinudgel.,

4., Tidal influence - this seems Lo be minimal.

Marshalla Creek is a very slow running, winding.crock with very
low banks. 1In the last 500 - 700 metres before it renches Che
tidal influences at the Pockel road, il is nolhing more than a
winding =hallow drain.

It has a large catehment arens and require: very 1ittle raln to
malze 1 flood. In the wel season 50 wma. of rain in the Pocket
will produce a flood,

On 9/10/88 I recorded 19 mm. and this cave o rise of 8 em. on
the eraek pauge at Mill Farm ot 2 Pelia

1988-1990.

The 1988 September cleaning and dredging of the 2 drains and
;3 q Tpn of Marshall's Creek on Pocket Rd., Nudgel flat, now

i : : ; il
sden! 'Y be reverting back to their previous condition.

With the prolonged rain we are now having,the water is again
lying on the land west of the Pocket road, the water in the
drains nearly to. the top of the banks, FEverything looks much

like it was in 1988. To me the whole exercise seems to have been
a waste of time and money.

From early photos the river bank and

ad joining lands were as
heavily timbered as they are today.

DREDGING

I have doubts about the benefits of

| ERasan. Fron the highway west for a distance of about % miles
and a width of %Ymile to l4¥miles is covered with water at a depth

from 1ft. to 8ft. At peak flood, I fail to see how this water

can be dropped by any useful amount by deepening a channel that
is only 10 to 40 yds. wide.

dredging for the following

With the water tunning over the lowlands
much influence on the flood,
fines of the banks the flood

the river would not have
when the water gets back to the con-
problems would have mainly pone.




-ANGS BAXY

Feople talk of the s¢fting up of Readings Bay at Brunswick Headsn.

On 29th September, 1988 I s8spoke to Mr. Cllve Wralght, who has lived in
Brunswick Heads for the last 70 vyears,. For am long as he can rememeber
Readings Bay was a shallow sandbank that was dry at low tide.

He stated that the Ferry Reserve had never been coovered with flood water
untll the breakwaters were bullt at Brunswick Heads.

In 1939 I can remember walking on most of Readings Bay at low tide, with only
Zﬂfﬁ?iy water near llarries Hi11l and on towards the went bank.

TELEPHOUE_CORYERSATION WITH LES COROWA, CIINDERAN (23,2.89)

Mr. Corowa llved with hls parents at Hew Drighton in what is now known as Red
Gate Road, Golden Beach, from 1926 to 1938. At this tlme there was no outlet
to the sea on the farm owned by Mr. Jack Fltzpatrick - thls 1s now an
artjflclal lake. There was a nwampy depresslon running towards the terrace

from the river under the road and through Filtzpatilck's farm; this depresslon
dld not reach the terrace nor the sea.

In 1931 the flood where the Corowa famlly lived was about 1B Inches in their
}éhouse, which was appoxlimately 2 foot 6 inches off the ground.

| TELEPHONHE CONVERSATION WITH MR, SYD FLOWERS (23,2.89)
Mr. Flowers stated that there was no outlet to the sea from the swamp only an
Inlet from the rlver that ran towards the men, with the terrace always belng
high in this area. He also stated that there was definltely no outlet to the

sea north of Golden Beach. The area of Horth Ocean Shores, which was at the
I foot of hls ULrother's farm, waa swampy and used to be covered with about 6 /27
| lowwle=s of water durilng flood time, This area has now been fllled and 1is
‘ pushing flood water towards the terrace, hence high flooding in Hew Brighton.

QUOTATON FROM LETTER OF MR SYD FLOWERS:

GiAruma Avenue
= Burleigh lleads 21.4.88

"The river from Hudgel to Brunswick is knowun as the North Arm of the
Brunswick River. It has at times become brackish at Hudgel when tides
are high, but mostly fresh water until you get a falr way down. 1t has
never ran out to the sea except at the mouth at Brunswick. The river was
never deep, only in places as you say, and until getting near Brighton
was full of logs, snags, etc.

Only small row boats were used Lf required, but very rarely used from
Brighton to Nudgel, but more often from Brighton to Brunswick."

Mr. Flowers was born at Billinudgel 1912 and left there in 1936 to join
the Police Force. lle was a very strong swimmer, and knew all the deep
holes in the river.
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HR. W.H. FLOWERS, BALLINA - TELEPHORE CONVERSATION 23RD AUGUST,. 1985

Hr. Flowers came with hls parents to their Hew Brighton farm In 1908 - this
farm {a now part of Ocean Shores North and Golden Beach. He llved there until
1941 then moved to Murwillumbah, returning in 1962 and leaving again in 1984,

He remembern the 1931 flood, when his brother Sid rowed a boat up the

Billinudgel/Hew Brighton Road and tied the boat up at the Billinudgel Fost
Office.

The posta along the roadside had about 3 inches of wood showing. He sald I{f

heavy rain fell on the hille of Middle Pocket and Yelgun, Golden Beach and KRew
Brighton experienced severe flooding.

MR. MIKE YWILSON. GODOQ COURI, OCEAN SHORES - 24TH ARRIL, 1988

Hr. Wilson mald that a lot of townspeople claim the tide has a blg influence
on the floods, but he doesn't agree. From his obmervationa at Ocean Shores he
thinks a high tide makes a difference of about 1 inch In helght. He also sald
at about 3.00 p.m. on the 1lth the flood water lt the Industrial eastate was
flowing south 1nateud of north.

EXTRACT FRUM A LETTER OF MR P McCARINY o7 (?’/f{;ggf
I lived al thv:[3x1?htc71 Lrom 1931 - 1935 and on an off till 1940. During a

lot of that time I Tor sugar growers Borketts at Crabbes Creek and for Geoff
Steele along HVlls"Road.

I walked from Mew Brighton each Monday morning and back again each Saturday
at Midday and never crossed a creek or outlet to the sea.

The Brunswich entrance at the "tin shed" was rocky and deep the southern side
was sandy and shallow - maybe 30 yards wide.

The North Arm was a matter of a few feet deep, we used to walk practically all
over it at night, with a spear, kerosene tin and a torch spearing crabs. ' The

only deep part was about halfway between M.B. and Brunswick known as the "black
hole" where thPLP often black fish.

Arouyd Mew BLJghLon the river deepens on the Morth Tast and South banks grading
Lo mangroves on the other side. The mangroves seem to have encroached
a little from the coast, but all in all it seems mich the same.
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APPENDIX B

FLOOR LEVEL DATA

Byron Shire Council
Marshalls Creek Floodplain Management Plan
Report - November 1997
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Non-residential Properties

Survey Data

| Variable Description
1 Precinct
2 Business name and description
3 Street number
| 4 Street name
‘ 5 Code: 4 = commercial 5 = tourist accommodation
6 = industrial 7 = other
6 Number of storeys
7 Building raised indicator
8 Height raised (m) (if indicator = 1)
9, 10 Precinct, sub-area
11 Construction material: 1 =N/A 2 =timber 3 = fibro
4 =brick 5 = steel 6 = stone
7 = other
12 Building size: 1 = <80 sq metres
2 = 80 to 140 sq metres
3 = > 140 sq metres
(or number of units if Code = 5)
13 Ground level (m AHD)
14 Floor level (m AHD)
15 Damage class: 1 =low 2 = medium 3 = high

Byron Shire Council
Marshalls Creek Floodplain Management Plan
Report - November 1997

R40\95049.V1
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99.9
3.8
3.87
3.87
99,9
99.9
2.98
3.05
3.88
3.49
99.9
99.9
99.9
99.9
9919
99.9
99.9
9959
99.9
99.9
99.9
4.19
99.:9
3.93
299.9
99,9
99,9
99.9
99.9

15
+ +
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Paterson Consultants Pty Limited

Residential Properties

Survey Data

Variable Description
1 Precinct
2 Street number
3 Street name
-+ Code: 1 = detached 2 = semi-detached 3 = flats/units
5 Number of storeys
6 House raised indicator
7 Height raised (m) (if indicator = 1)
8,9 Precinct, sub-area
10 Construction material: 1 =N/A 2 =timber 3 = fibro
4 = brick 5 = steel 6 = stone
7 = other
11 House size: 1 = <80 sq metres
2 = 80 to 140 sq metres
3 = > 140 sq metres
12 Property size (not used): 1 = small 2 = medium
3 = large
13 House condition (not used): 1 = poor 2 = medium/good
14 Building age (not used): 1 = pre-1940 2 = post-1940
15 Ground level (m AHD)
16 Lowest Habitable floor level (m AHD)
17 Damage class: 1 =low 2 = medium 3 = high

Byron Shire Council
Marshalls Creek Floodplain Management Plan
Report - November 1997

R40\95049.V1




VARIABLES

1 2 3 4 56 17 8 91011121314 15 16 17
+ + + + + + + + + + + + + + + + +
1 1 GOOLOO i 142000 3.79 4,74 2
1 1 YOORANA 1 142000 3.38 3.81 2
1 8 YOORANA i 142000 3.68 4.01 2
1 99 BALEMO 1 100000 3.24 99.9 2
1 97 BALEMO 1 “14050.60 1 14 3.20 3.49 2
1 95 BALEMO 110 0.00 1 1 4 3.16 3.28 2
1 93 BALEMO 11 00,00 1 1574 2.82 2.96 2
1 91 BALEMO 1 1 4.20-0 0.3.29 3.90° 2
1 89 BALEMO 1 1.4 200 .0 3534 3,93 3
1 87 BALEMO 1 1.4 270 0 -073:4803:86. 72
1 85 BALEMO 1 13 2.0 00 3123 3,532
1 83 BALEMO 1 14 20 0 0.3.09:3,66 .2
1 146 BALEMO 1 1 2 20 00 D29T3.74 =2
1 144 BALEMO 1-1 0 0.00 1 14 614384 2
1 142 BALEMO 19500 0100 1 154 3453, 705 2
1 140 BALEMO 1 1.10.0.00 1 14 3.45 3,74 2
1 138 BALEMO i1 0 0.00 1 14 3535 324002
1 136 BALEMO 1 2.0 -0.:00 1 14 3.07 327012
1 134 BALEMO 1 10090 0 0:2.59 99.9 .2
1 132 BALEMO 1, 122000 2.64 4.54 2
1 130 BALEMO 110 0.00 1 14 2,763,302
1 128 BALEMO 1 100000 2.88 99.9 2
1 126 BALEMO 1.1 §.0.00 1 14 2.785.3.08" 2
1 124 BALEMO 1 1420002.83 3.75 2
1 122 BALEMO 110 0.00 1 14 Jo74 3.03 -2
1 120 BALEMO 1 1500500 1 144 076" 25960
1 118 BALEMO 1 14 2 9008 2,73 3:21 .2
1 116 BALEMO 110 0.00 1 14 2. 78-3.08 D
1 114 BALEMO 1 100000 2.76 99.9 2
1 112 BALEMO i} 100000 2.70 99.9 2
1 110 BALEMO 1} 144 2 0 00 29003738 .2
1 108 BALEMO 1 1070500 1 i.a 2.92:3.32 .2
1 106 BALEMO 1 149 0060 2.953086 2
1 104 BALEMO 1 100000 2.64 99.9 2
1 102 BALEMO 171 040500 1 14 2.7193.094 2
1 100 BALEMO 110 0.00 1 14 2.94 3.26 2
1 98 BALEMO 1 174 2. 0.00 30953074882
; 96 BALEMO 110 0.00 1 1 4 2.96 3.06 2
1 94 BALEMO 110 0.00 1 14 o 19 1 e TR
1 92 BALEMO 110 0.00 1 14 3345303002
1 90 BALEMO 110 0.00 1 14 3:185 3.33 2
1 88 BALEMO 1 142000 3.17 3.72 .2
1 86 BALEMO 1 14 2000 3.200300522
1 84 BALEMO 1 14 20003.20985° 2
1 82 BALEMO 1 100000 2.86 99.9 2
1 80 BALEMO 1 2 0000 0 2.83 99.9 3
1 78 BALEMO 1 242000 2.86 3.67 2
1 76 BALEMO 110 000 1 2 4 3.07 3.52 2
1 74 BALEMO 1 2 4 596 A, 50¢ =
1 72 BALEMO 110 0.00 1 2 4 2.96 3.16 2
1 70 BALEMO 110 0.00 1 2 4 2.86 2.98 2
1 68 BALEMO 110 0.00 1 2 4 2,88 3.4+ 2
1 66 BALEMO 110 0.00 1 2 4 2,99 3.1 2
1 64 BALEMO 1 3 490 0 0.3.3. 3.842
1 62 BALEMO 1 24 2.0 00 .3.20 3037 2




VARIABLES

1= 3 4 56 7 8 9 1011121314 15 16 17
+ + + + + + + + + + 4+ + + + + + +
1 60 BALEMO 1 242000 3.20 3.55 2
1 58 BALEMO 110 0.00 1 2 4 3.00 3.12 2
1 56 BALEMO 110 0.00 1 2 4 2.93 3.19 2
1 54 BALEMO 1 242000 2.49 3.62 2
i 52 BALEMO i 2 4:2 000 2.60 3.64 2
1 50 BALEMO 110 0.00 1 2 4 2.77 2.97 2
1 48 BALEMO 1 242000 2.97 3.41 2
1 46 BALEMO i 5 42000 3.57 3.67 2
1 44 BALEMO 1 200000 3.02 99.9 2
1 42 BALEMO 1 200000 2.72 99.9 2
1 40 BALEMO 110 0.00 1 2 4 2.68 3,54 2
1 38 BALEMO 1 200000 2.64 99.9 2
1 36 BALEMO 1 200000 2,64 99.9 2
1 34 BALEMO 110 0.00 1 2 4 2.73 3.10 2
1 32 BALEMO 110 0.00 1 2 4 2.82 3.38 2
1 30 BALEMO 110 0.00 1 2 4 2.91 3.44 2
1 28 BALEMO 110 0.00 1 24 3.01 3.65 2
1 26 BALEMO 1 242000 3.20 3.69 2
1 24 BALEMO 1 200000 2.95 99.9 2
1 22 BALEMO 1 543000302 383 32
1 20 BALEMO 110 0.00 1 2 4 3.48 3.58 2
1 16 BALEMO 3 1 243000 3.72 3.95 2
1 16 BALEMO 3 1 243000 3.72 3.95 2

‘ 1 16 BALEMO 3 1 54 300 03.72 305 2

‘ 1 16 BALEMO 3 1 243000 3.72 3.95 2
1 16 BALEMO 3 1 2 4 300 0 3.72 3.95 2
1 14A BALEMO 1 200000 3.93 99.9 2
1 14B BALEMO 1 200000 3.85 99.9 2
1 14C BALEMO 1 200000 3.77 99.9 2
1 12D BALEMO 1 242000 4.02 4.34 2
1 12E BALEMO 1 242000 4.11 4.49 2
1 12J BALEMO 1 200000 4.42 99.9 2
1 12K BALEMO 1 242000 4.22 4.57 2
1 10F BALEMO 1 242000 4.17 4.63 2
1 10G BALEMO 1 200000 4.32 99.9 2
1 10H BALEMO 1 200000 4.62 99.9 2
1 101 BALEMO 1 200000 4.52 99.9 2
1 10L BALEMO 1 2 42 0 00 4.2F 4.63 2
1 53 BALEMO 110 0.00 1 2 4 3.08 3.38 2
1 51 BALEMO 110 0.00 1 2 4 2.96 3.41 2
1 51A BALEMO 110 0.00 1 2 4 2.83 3.10 2
1 49 BALEMO 1 242000 3.06 3.88 2
1 47 BALEMO i 242000 4.18 4.67 2
1 43 BALEMO 1 242000 2.85 3.45 2
1 41 BALEMO 1 242000 2.64 3.29 2
1 39 BALEMO 1 242000 2.89 3.44 2
1 1 MUNDURRA 110 0.00 1 2 4 3.02 3,23 9
1 2 MUNDURRA 110 0.00 1 2 4 2.84 3.24 2
1 3 MUNDURRA 110 0.00 1 2 4 3.19 3.69 2
1 4 MUNDURRA 110 0.00 1 2 4 3.08 3.29 2
1 5 MUNDURRA 1 242000 3.30 4.05 2
1 6 MUNDURRA 1 242000 3.003.67 2
1 8 MUNDURRA 1 242000 3.40 3.79 2
s | 10 MUNDURRA 1 24 2000 3.44 4.40 2
1 12 MUNDURRA 1 242000 3.54 4.41 2
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43
41
39
3
31
29
35
33
56
54
52
50
48
46
44
42
40
38
36
34
32
47
45
43
41

MUNDURRA
WILPY
WILPY
TERRARA
TERRARA
TERRARA
TERRARA
TERRARA
TERRARA
TERRARA
TERRARA
TERRARA
TERRARA
TERRARA
TERRARA
TERRARA
ALOOTA
ALOOTA
ALOOTA
ALOOTA
ALOOTA
ALOOTA
ULPIRRA
NARGOON
NARGOON
COONAWARRA
COONAWARRA
COONAWARRA
COONAWARRA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
NAROOMA
BULGOON
BULGOON
BULGOON
BULGOON
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4.09
3.29
2.94
2456
2.90
2.88
2,52
2.92
2.94
2.87
2.67
2.94
2.85
2.91
2.89
319
2+74
2.86
3.13
3.14
4.56
4.06
3.15
2.98
3.16
3.56
3.19
3.9
3.49
2.54
2.48
2.48
2.49
2. 14
3.55
5.84
2.93
3123
2.42
2.39
2+35
2 .30y
2.67
2.24
2.39
2.60
2.80
3.04
3.43
4.14
5.45
2.49
2.50
2.50
2.49
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BULGOON
BULGOON
BULGOON
BULGOON
BULGOON
BULGOON
BULGOON
BULGOON
BULGOON
BULGOON
BULGOON
BULGOON
TINBIN
TINBIN
TINBIN
TINBIN
TINBIN
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
KIAH
WAHLOOGA
WAHLOOGA
WAHLOOGA
WAHLOOGA
WAHLOOGA
KOORINGA
KOORINGA
KOORINGA
KOORINGA
KOORINGA
KOORINGA
KOORINGA
KOORINGA
KOORINGA
KOORINGA
YAMBLE
YAMBLE
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VARIABLES

17

16

15

9 1011121314

+ 4 4+ 4+ 4

9 ~
2
2
2

2
2

2.68 2.83
2.60 2.94

d.

110 0.00
110 0.00
110 0.00
110 0.00

58 ORANA
56 ORANA
54 ORANA
52 ORANA
50 ORANA
48 ORANA
46 ORANA
44 ORANA
42 ORANA
40 ORANA
2L100 REDGATE
2L465 REDGATE
2L219 REDGATE
2P409 REDGATE
2L459 REDGATE

1
1
1
1
1

|

271 3:11
3.01 3.35

34 200 0 3.27 3.56
3.4 2000 3.40 3.77

24 2000 3.37 3.73

1

1

1
1
i
1
1

2
2
2
2
2
2

3.32 3.31
3.26 3.54

3.4 2000 3.24 3,67
4 23000 2,02 3.62
4 000O0O0 5.00 99.9
4 00000 2.50 99.9
4000 0 0 1.50°99.9
4 000001.00 99.9
400000 1.52 99.9
4 00000 1.68 99,9
4 0000 02.30 99:9
4 0.0 9.0 0 1.75°99.:9
400 0.0 0'1.80 99.9
4 00000 2.20 99.9

1

1 1 00500
1 100500

1
2
2

1 1.60

2
2
2
2
2
2
2
2

2
2
2
2
2
2

2L428 NEW BRIGHTON

2
2

L2 UN-NAMED
L1 UN-NAMED

2
2
2
2
2
2

2L401 UN-NAMED
2L411 UN-NAMED
2L461 UN-NAMED

21,349 RIVER

2

2.2 99012
2.2 2.46] 2

110 0.00

110 0.00
1 19 0.00
110 0.00

2L350 RIVER
2L351 RIVER

2L352 RIVER

2
2

2.2 3.73
2.25.3.34
2.2 2.72
2.2 2.55
2:2 2.1
2.2 2.82
2.2 2.54
2.2 2.49
2:2 2,39

2
2

2
2
2
2

110 0:.00
110 .0.00
110000
110 0.00
1 1 0 0.600
1.1 04000
11 0:0:00
110 0.00

2L353 RIVER
2L367 CASONS
2L366 CASONS
2L365 CASONS
2L364 CASONS
2L363 CASONS
2L362 CASONS
2L361 CASONS
2L360 CASONS
21.359 CASONS
2L 4 BYRON
2L301 BYRON
2L422 BYRON

2L303 RIVER

2
2

2
2
>

2.2 2.38 2
2,2 9950 2
2.2 2570 2
2.2 4.87
1.7 2.53
2:2 347
2.2 2.81
2.2 2.89
2.2 243

2
2
2
2
2

110 0.00
1 1.0 .0.80
1112.60

2
2

2

11 1 0:80
Al Y 20
110 0:00
1110.70
120 0.00
11149.70
11 1 2,30
131 1 0:90
12 1 870
110 0.00
1 1 152560
i1 12,90
1 1.1 1.80
11 31 2:109
111 2.60
111'0.90
110 0.00
110 0.00
11 1 2,30

2
2
2
2

2
2
2
2

2L356 CASONS

2L

1 RIVER

2.0 2,50 2

2L 1 PARK

2L

2
2
2

1.8 4.35
2.0 2,75
2.0 2.45

2
2
2
2
2
2
2
2
2
2

2 PARK

2L311 PARK

2L312 PARK

1,8::2.00 2

2L313 PARK

2
2
2
2
2
2
2
2
2

2.0 4.57
2.0 4.73
2.8 4.53
3.3'5.40
2.8 5.48
3.4 4.27
4.2 4.15
4.0 4.03
3.0 5.07

2L314 PARK

2L315 PARK

2L 2 GAGGIN
2L317 GAGGIN
2L318 GAGGIN
2L319 GAGGIN
2L320 GAGGIN
2L321 GAGGIN
2L322 GAGGIN

2
2




VARIABLES

16 17

15

9 1011121314

8

+ 4+ 4+ 4+ o+

2
2
2
2
2
2
2
2
2
2

3.0 4.38
4.8 5.93
2.0 3.02
3.8 4.41
3.7 6:70
2.7 8:53
2.8 2.85
2.8 6.38
3.4 5.33
4.4 4.70
4.7 5.97
4.2 4.99
4.0 4.13
3.8 4.19
3:4. 5.76
32 50
1.6 226
2.0 5520
3.2.5.80

1111.40
1 1 110
120 0.00
110 0.00
1112.80
111 280
120 0.00
1171 3.50
LI IR 651 -
110 0.00
¥ 1 1 130
1210.80
110 0,00
120 0.00
I 1 1.2540
1 1 1260
1 1 00,00

1 GAGGIN
0 GAGGIN

2L
2

2
2
2
2

2L 2 OCEAN

2L325 GAGGIN
2L326 GAGGIN
2L327 GAGGIN
21328 GAGGIN
2L329 GAGGIN
2L330 GAGGIN
2L331 GAGGIN
2L331 GAGGIN
2L333 GAGGIN

2L
2L

2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2

4.8 7.60 72

5.1 5.19
5.9 7.65
5.3%8.76
4.9 7.00
5.6 6.84
5.2 601
5.7 6543
2.7 6.70
3.2 6210
4.9 6.94
5.5 B.16
6.1 8.34
15 570
1.6 4.50
4.2 6.48

2 GAGGIN
1 OCEAN
2L 25 OCEAN

2
2

1 OCEAN

2L 20 OCEAN
2L 12 RIVER

2L

2
2

11 1 °2.60
1112.60
1 1. 1.:2:80
1.2 05000

2L 22 TERRACE
2L, 4 TERRACE

2L
2L
2L
2L

2

2
2

5 TERRACE
6 TERRACE
7 TERRACE
8 TERRACE

2
2
2
2

1 1.1 1.00
120 0.00
1112.00
- 1520
110 0.00

2
2

2L 9 TERRACE
2L 10 TERRACE

2L
2L
2L

2
2

2
2
2

110 0.00
13 1 3500
1 1 1 2.80
111 2.00
111 2:60
1.1 1 2-00
111 2.60
1 L5E52650
1411 2.20
111 2.60

1 RIVER
2 RIVER

2
2
2
2
2
2

2

3 RIVER

2L D RIVER
2L 4 RIVER

2L
2L

2

5 RIVER
6 RIVER

2

2
2

3.3 6.10: %2

2
2
2

2L A RIVER
2L B RIVER
2L C RIVER
2L 8 RIVER
2L 12 RIVER
2L 8 RIVER
2L B RIVER
2L A RIVER

2
2
2
2
2
2
2
2
2

2.9 3:50
6.4 6.73
4.0 5.97
3.6 5.55
3.7.5.90
5.9 6.07
5.5 559
4.4 4.65
4.0 4.75
3.6 5,58

120 0.60
120 0.00
1 112,00
1 ¥ 1 1.90
111 2.20
120 0.00
120 0.00
110 0:00
120 0.00
1112.00
1112.10
110 0.00
1110.60
1131 0.80
11 31 2.30
1110.70
120 0.00

2

2

2
2

6 TERRACE
5 TERRACE

2L 11 TERRACE
2L 12 TERRACE
2L 13 TERRACE
2L, 8 TERRACE
2L A TERRACE

2L
2L
2L

2
2
7
2

2

3.4 5,50 2

3.0 3.33
2.8 3.44
1.5 2,32
1.4 3.60

2
2
2
2

2

1 TERRACE

2
2
2
2

2L 6 PACIFIC
2L 16 PACIFIC
2L 14 PACIFIC
2L 18 PACIFIC

1

.6
1.8 2,19

2




VARIABLES

17

16

15

9 1011121314

O S S S 5

2
2
2

1.6 1.84
2.0 5.00
2.4 4.44
2.4 4.54
2.1 4.80
2.2 5.00
2.8 3.28
1.9 5.01
2.1 5.26
2.4 2.68
161579

2
2
2

110 0.00
111 2:.80
1112.00
111 2.20
111270
1.3 1 2560
11 1 0950
n I B e [
1 11280
1200.00
12 1 0.20
1 11 2:60
120 0.00
1 21 2350
12 0 0.00
120 909.00

2L 19 PACIFIC

2L

5 ESPLANADE

2L 24 ESPLANADE
2L, 23 ESPLANADE

2
2
2

2
2

2L 22 ESPLANADE
2L 15 ESPLANADE
2L 13 ESPLANADE
2L, 8 ESPLANADE
2L 9 ESPLANADE
2L 10 ESPLANADE

2

2
2
v
2

2
2
2
2
2

2.0, 4580, 2

1.5 1.71
1.5 4,20
2.0 2.38
1.8 1.95
1.8 4.03
1.8 1:.97
1.8 1.96

2

'A'

0 ROAD

1 BRUNSWICK

2L

2
2
2
2
2
2
2

2L 2 BRUNSWICK
2L 3 BRUNSWICK
2L 10 BRUNSWICK

2L

2
&

5 BRUNSWICK

2
2
2
&

11 12.20
12'00.00
120 0.00
0 s O e e )
1 10 0200

2L 9 SHORT
2L 8 SHORT

2L

7 SHORT

2.0 2,28 2
1.6 22 L
2.0 4.60
1.8 4.70
1.8 2.04
1.7 2.32
1.5 Al
1.5 1.74
1.8 4.84

2L 6 SHORT

2L
2L
2L

2

1 NORTH HEAD

2
2
2
2
2
2

2
2

1.1 1.2.40
11 1 2.60
110 0.00
1100.00
1..2'0.0:00

5 NORTH HEAD

7 NORTH HEAD

2L 3 NORTH HEAD
2L 4 NORTH HEAD
2L 12 NORTH HEAD
2L 11 NORTH HEAD
2L 10 NORTH HEAD

2
2
2
2
2
2
2

12 0 0.00
i1 1 2.90
1 11 1.30
1L 4 1 2:60
1-2.0 0:00
.13 2:80
1 1 2 3.00
110 0.00
1-1.0 000

2

1.3 320072

1.9 4.60
1.7 1.86
1.5 3.76
1.7 4.80
l.4 1.45
1.5 1.65
1..9°1.99
2.3 4.920
20 2.32

9 NORTH HEAD

2L
2L

2
2
2
2
2
2
2
2

1 NORTH HEAD
2L 2 NORTH HEAD
2L 3 NORTH HEAD
2L 4 NORTH HEAD

2L
2L
2L
2L
2L

2

2
2
2
2
2

6 NORTH HEAD
1 ESPLANADE

1 2 0 0.09
111 2.60
110 0.00
111 2.40
1 41 9.0.00

5 NORTH HEAD
2 ESPLANADE
1 ESPLANADE

2

2 2 B

243 2037
2.3 2,43
2.1 2.04
1.9 4.90
2.0 99,8
1.9°2.04

122000 2:31 501
1 22000¢2.595,39
1.2 2 000 2.615.31
122000 2.80 3.66
100000 2.80.99,8
122000 2,85 3,60
1000 00 2:85 999
100000 2.85 98.9
12 2000 2.52 2.82

2
2

2L 2 ESPLANADE

2L

2

1 ESPLANADE

2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
3
3
3
3
3

1 1 0 000
1132 180
1 1.1 2550
11 197.00
110 0.00

2L B ESPLANADE

2L 10 STRAND
2L 2 STRAND

2L

‘A

2 ROAD

2L 2 ESPLANADE

3
3

1 2.80
1 2.80

1. :2.70

8 REDGATE
10 REDGATE
12 REDGATE
14 REDGATE

3
3
3
3
3
3

16 REDGATE
18 REDGATE
20 REDGATE
22 REDGATE

3
3
3
3
3

23 PACIFIC ESP
22 PACIFIC
21 PACIFIC
20 PACIFIC

3
3
3
3

2
2
2

2.52' 5.20

122000 2.50 5.40

2.68

1.2 &

1 2.90

1112.6

"

2.72 5.40




VARIABLES

17

16

15

9 1011121314

+ + + + + 4

2
2
2
2

2.95 3.05

12 300 0 2:76 3.97

3
3
3

120 0.00

"

19 PACIFIC
18 PACIFIC
17 PACIFIC
16 PACIFIC
15 PACIFIC
14 PACIFIC
13 PACIFIC
12 PACIFIC
11 PACIFIC

3
3
3
3
3

3.02 .3.32

110 0.00
11 1340
IR 1 e

2.96 4.06
3.15 3.38

3.09 3.34

"

2
2
3
3
2
2

3
3

1 2 0 0.00
120 0.00

1 R Lot

3
3

3.19 3.38
3.43 3.34
3.09 5.92

2.60 3.55

3
3
3
3
3

1113 2.8
1 2 1 039

"

9 PACIFIC
8 PACIFIC
7 PACIFIC
6 PACIFIC
5 PACIFIC
4 PACIFIC
2 PACIFIC
0 PACIFIC
1 BEACH

3 BEACH

2
2
2
2
2
2
2

2.56 3.66
2.53 3.34
123000 2.50 4.40

123000 2.40 3:43
1 230 00 2-401 3579

12408

3
3
3

120 0.00

"

3
3
3
<)

3

"

2.48. 3,51

1 & Al

2,52 %90559

100 0 00 2.5099,9

3
2]
g
3
3
3
3

= 120 0.00

3
3
3
3
3
3
3
3
3
3
3
3

2
2
2
2
2
2
2
2
2
2

100000 2.50 99.9
122 40 0 0. 2.5 3,72

5 BEACH
7 BEACH
9 BEACH
11 BEACH
13 BEACH
15 BEACH
21 BEACH
25 BEACH
31 BEACH
35 BEACH

122000201 371
122000 2:70-3.62

122 00 .02:68 3.63
122000 2.68 3,62
1.2 200 0270 3.63
12 2 000274 3,94

3
3
3
3

2:96 3.05

1:2 0 0.00
12 1 2.4

2
2
2
2
2

2.93 3.08

122 0 00 2,65 3.68
16060000 2.0099.9
142000 2.25 3.68
1:0-0 000 25269599
1'2 3 000 2,44 3:62

3
3
3
3

2 BEACH

4 BEACH
6 BEACH
8 BEACH
10 BEACH
12 BEACH
14 BEACH
18 BEACH
20 BEACH
22 BEACH
24 BEACH
26 BEACH
28 BEACH
29 BEACH
16 BEACH
23 BEACH
19 BEACH

3

3
3
3
3
3
3
3
3
3
3
3

2

3
3
i
3
3
3
3
3
3

142000 2.24 4.00 2
100000 2.04 99.9

2

14 20 09 2,943, 18 9
1 00000 2:22 99.9

2
2
2
2
2
2
2
2
2
2
2
2
2

26y 2591

1 2 2 000 2:57 5:47
12 2 900 21638d.99
1 22000 3.908:3.96

1 00000 2.50/9%:9

110 0.00

1 2.90

3
3
3
3
3
3

2.9373.55

3

110 0.00
1 1 1 1.0
d 2 1.0.5
1110.6

2:35.3.20
2.85 3.25

2.82 3.32

10000 0 2:.06"99:9
122000 2,07 4.37
12100 0 2.01:3327

1 ROYAL
2 ROYAL
3 ROYAL
4 ROYAL

3
3

1 2.30

3
3
3
3
3
3
3

2
2
2

1 2 2000 2.01 3.60
122000 2.01 3.18
122000 2.06 4.56

122000 1.84 3.04
100000 1.66 959

3
3
3
3
3

5 ROYAL
6 ROYAL

1 2.50

2
2

7 ROYAL
8 ROYAL
9 ROYAL

1000 0 0 1.74:99.9 2

3
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ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
ROYAL
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
PETER
PETER
PETER
PETER
PETER
PETER
PETER
PETER
PETER

VARIABLES
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[y

N

-
o

(=Y

(

-

2.80
0.00
0.00
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1.30
2.50
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2.09
1.74
2.21
2.74
2.09
1573
2.14
2.14
2.17
2.01
1.98
191
2.01
2«17
2.17
2.86
2.30
195
2.08
Ll
1.93
2.08
2.03
2.48
2.03
2.33
2.189
2.23
2.21
2431
2.11
190
2.16
2.44
2.18
2,21
2.00
2.33
2.30
2.37
2.40
2.52
2.47
2.52
2.61
2.61
2.98
2.30
2.09
2.18
2.54
2.14
2.32
2.14
2.33

16

3.10
99.9
L |
3.06
99.9
99.9
4.94
3.08
2.31
3.11
4.58
4.31

L
P L |
.16
.21
99.9
2.23
2.33
2.92
3.21
+13
.88
12
.61
.19
97
<731
w13
3
9959
4.76
3.80
3.08
2:87
99.9
2.40
3.53
99.9
99.8
989
5.47
9959
99.9
99.9
3.10
3.54
3.64
3.62
3.44
2.97
2.45
2.24
3.03
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VARIABLES

1552 3 4 56 7 8 9 1011121314 i5 16 17
* + + + + + + + + + + + + + + %, 13k
3 10 PETER 320 0.00 3 1.4 2:33 3,03 2
3 10 PETER 320 0.00 3 14 2.33 3.03 2
| 3 10 PETER 320 0.00 3 14 2.33 3.03 2
} 3 11 PETER 3 100000 2.02 99.9 2
| 3 12 PETER 2 20 0.00 3 14 2,18 5.61 2
| 3 12 PETER 2 200,00 B o1 i,16°3.00 2
| 3 13 PETER 3 1'0'00 6 0 2412 99.9 2
3 14 PETER 2 20 0.00 3 14 2,15 301 "2
3 14 PETER 2 24070500 3 14 w4 L 15 0T )
3 15 PETER 3 149 0 6 0 2323000 7
3 16 PETER 320 0,00 3 14 2 0FNT T - D
3 16 PETER 2 20 0.00 3 1 2.07.2.97 2
3 17 PETER 1, 1 L0 3 14 .40/ 334 -2
3 18 PETER 1799850 3 202 00 0187 4.37- 2
3 19 PETER 2 3 12497 2% 0 0.0 177 380" 2
3 20 PETER 3 100 0 0 0.-1.87 99.9 2
3 21 PETER 3 142000 .1.80 3.04 2
3 22 PETER 1230 3 142" 2.°0.0 0 185 4751512
3 23 PETER 11.80 3 1:2 2.0 002,04 3:84 2
3 24 PETER 3 122000 1.99 3.19 2
3 25 PETER 2 3 12 2 0 00 2.04 12992
3 26 PETER 1 2.50 3 1:2+2 0 00 1.8B9 4:39- "2
3" 27 PETER 3 17902 g 00 1,82 278402
3 28 PETER 3 1220 00 1,743,394 .2
3 29 PETER 3 197 9-0-0.0-1,89 Q.48 2
3 30 PETER 1 2.70 3 1.9 20 0=07 18314 50D
3 31 PETER 1 2,40 3 1-1 1 0 007 18004 27 2
3 32 PETER 3 100000 1.62 99.9 2
3 33 PETER 3 122 .0 00 2,43 35045 19
3 34 PETER 1 2.60 3 122000 1.98 4.:58 2
3 35 PETER 1 2.90 3 1220070 1.93 4:8372
3 36 PETER 3 122 000 2:.58 3,582
3 37 PETER 3 12 2 0.0 0 2.513,35 2
3 38 PETER 3 122 0.0/0 2.463.59 72
3 27 BEACH 11 0 0.00 3 14 2.97 3,27 2
3 1 ROBIN 121 0.7 3 19 2.95 3.58 2
3 2 ROBIN 3 112 2 0,00 2,91 330842
3 3 ROBIN 1 2 09 0.00 3 37 2.20 3.18° 2
3 4 ROBIN 3 13 2 00 0 2.22 3712
3 5 ROBIN 1 2.90 3 122000 2.59 5.49 2
3 6 ROBIN 1 2 0 000 3 14 2.26059:350 0
3 7 ROBIN 3 122000 224 3.24 7
3 8 ROBIN 1 1 1 2:40 3 14 2.18 4.60 2
3 9 ROBIN 3 100000 2.01 99.9 2
3 10 ROBIN 120 0.00 3 14 23402768 2
3 12 ROBIN 111 2.90 3 14 216,500 ' 2
3 11 ROBIN 3 1 42 000 2.06:3:09 2
3 13 ROBIN 3 100000 196 '99.9 .2
3 14 ROBIN 3 141000 2.16 3.09 2
3 15 ROBIN 3 100000 1.86 99,9 2
3 16 ROBIN 2 3 1.2 2 @0 0-2.26.3.36:. 2
3 17 ROBIN 2 3 13 20 0019 3862
3 18 ROBIN 3 1% 2.0 0.0 241 3562
3 19 ROBIN 3 143 0.0 0291 30752
3 20 ROBIN 3 100000 1.86 99.9 2




VARIABLES

1. 2 3 4 56 7 8 9 1011221314 15 s 17
+ + + + o+ 4+ + + o+ o+ o+ T + o+
3 21 ROBIN 1 2.70 3 1.2 2 000 2.54.5.24 2
3 22 'ROBIN 1 2:.20 3 1.2 2 000 2.0 421 2
3 23 ROBIN 3 142 0600 2.49 3,11 2
3 24 ROBIN 1 2.60 3 122000 2.19 4.79 2
3 25 ROBIN 3 100 000 1.94 99.9 2
3 26 ROBIN 3 100000 1.99 99.9 2
3 27 ROBIN 1 2,80 3 1L 222 000 2,24 '5:04 2
3 28 ROBIN 3 .4 0000 0 -2.,0003,20 -2
3 29 ROBIN 110 0.00 3 14 2.36 2,97 2
3 30 ROBIN 1 2.60 3 14 2 000 1.95 4.55 2
3 31 ROBIN 110 0.00 3 14 2.40 2.95 2
3 32 ROBIN 2 3 1.4 3000 1.97 2:05 2
3 33 ROBIN 1 2.40 3 122000.2:31.4.51L 2
3 34 ROBIN 1 2.80 3 12 200 8 1.8 4.61 2
3 35 ROBIN 1 2.60 3 1 22000 1.91 450 2
3 36 ROBIN 3 10 0 00 9126999 182
3 37 ROBIN 1 250 3 122000 1.90 4.40 2
3 2 GLORIA 1 1 170.9 3 i 2.85 3.65%°2
2 1 GLORIA i1 19.9 3 1 2 2803282
3 33 BEACH 1 2 Xala3 3 1.2 7 JI00 S e L i
3 3 GLORIA 1 2.60 3 122000 3.23 5.83 2
3 4 GLORIA 1 20 0.00 3 14 2.73:2.84 2
3 5 GLORIA 110 0.00 3 14 265 2038 7
3 6 GLORIA 12 0 0.00 3 14 2055300 2
3 7 GLORIA 3 14 2 0 000278 F.57 2
3 8 GLORIA 1 2.30 3 122000 2.43 ¢.73 2
3 9 GLORIA 1.:2 1 10 3 1 4 2:32 3,32 2
3 10 GLORIA 3 100000 2.08 99.9 2
3 11 GLORIA 3 1.00 000 2:23 89,9 &
3 12 GLORIA 2 3 14 300909 2.33 2.42 2
3 13 GLORIA 12 0 0.00 3 1 4 238 Fyad 2
3 14 GLORIA 3 122000 3.03 4.03: 2
3 15 GLORIA 3 1:4 2 0 0 0 201 3376 2
3 16 GLORIA 120 0.00 3 1.2 2.58 2.68 2
3 17 GLORIA 3 12 2000 2:1623,60."2
3 18 GLORIA . 3 142000 2.71 2.86 2
3 19 GLORIA 1 2.50 3 1229000261 hall. 2
3 20 GLORIA 3 142000 2:56 3,53 2
3 21 GLORIA 12 0 0.00 3 12 2:56 2.8B6. 2
3 22 GLORIA 3 1 2 2000 2.5 3:09.°2
3 23 GLORIA 3 100000 2.44:99.9 2
3 24 GLORIA 3 1 42 000 2.5 3,33 .2
3 25 GLORIA 3 142000 2.84°3.22 2
3 26 GLORIA 3 122000 2,22 3.60 2
3 27 GLORIA 12 0 0.00 3 1 4 2.53.93.03 2
3 28 GLORIA 3 1 2 2 009 252233065 =2
3 29 GLORIA 3 12 2000 2.02 3,93 2
3 30 GLORIA 3 1 00000 2.27/99.9 2
3 31 GLORIA 3 12 2900 2.323.92 2
3 32 GLORIA 110 0.00 3 1 4 2.85 3.09 2
3 33 GLORIA 3 132000 1.99 3.74 2
3 34 GLORIA 110 0.00 3 1 2 2:.2412.39, 2
3 35 GLORIA 1. 2.70 3 122000 2.70:5.40 2
3 36 GLORIA 3 12200 0 2.15 .3.55. 2
3 37 GLORIA 3 142000 2.65 3.43 2
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GLORIA
RANGAL
RANGAL
RANGAL
RANGAL
RANGAL
RANGAL
RANGAL
RANGAL
RANGAL
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BERRIMBILLA
BARKALA
BARKALA
BARKALA
BARKALA
BARKALA
BARKALA
BARKALA
BARKALA
BARKALA
KALLAROO
KALLAROO
KALLAROO
KALLAROO
KALLAROO
KALLAROO
KALLAROO
KALLAROO
LARELAR
LARELAR

VARIABLES
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2.10
3.26
3.21
3.06
3.06
2.91
2.91
2.7
3.09
3.04
2. 12
2.82
2.92
2.87
2.96
207
3.05
2.91
3.10
2.91
3.00
2,95
2.87
2:65
|
2.90
2.96
2.67
3> 16
2787
3316
291
3.16
3.16
3.0
2.95
3.05
3.07
3512
3.32
3.12
3.42
3.27
327
3.11%
3.06
2.91
3.00
3.25
375
4.45
4.29
3.17
2.77

16

99.9
99.9
3:69
3.26
99.9
3.63
3.57
99.9
99.9
3.41
99.9
.10
27
.18
.60
95
|
«63
.42
e
+63
.48
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3.63
3.10
3.37
3.37
3.65
3.5
3.65
3.28
3.98
3.62
3.56
J3.58
3.53
3.95
3.44
3 I
3.64
3.89
3.86
99.9
3.68
3.65
3.43
3.68
3.84
99,9
99.9
5.61
3.88
3.75
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LARELAR
LARELAR
LARELAR
LARELAR
LARELAR
LARELAR
LARELAR
NATAN
NATAN
NATAN
NATAN
NATAN
NATAN
NATAN
NATAN
NATAN
NATAN
NATAN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
HELEN
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH
ELIZABETH

VARIABLES
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3.68
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3.16
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3.28
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3.60
4.93
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3.68
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VARIABLES

R B 3 4 56 .7 8 9 1011121314 15 16 17
+ 4 + + + 4+ + + + + + + + 4 + + o+
4 22 ELIZABETH 1 2.80 4 12 2 000.2.18 4.98 2
4 23 ELIZABETH 4 ~2. 2 000 2.70 3.74 2
4 24 ELIZABETH 4 1900 004 2.03 99.9 2
4 25 ELIZABETH 2 4 1 4.3 000 2.86 3.04 2
4 26 ELIZABETH 2 4 14290 0. 0.:2:63.3.56 2
4 27 ELIZABETH 4 172, 2000 2:.86. 3,55 2
4 28 ELIZABETH 1l 2 0 0.00 4 X2 2.6132 .87 2
4 29 ELIZABETH 4 1.2 2 0 00.2.890.3:.63" 2
4 30 ELIZABETH 4 100000 2.0299.:9 2
4 31 ELIZABETH 2 4 1'2 3000 2.76°2.64° 2
4 32 ELIZABETH 4 100 000 1.97.899:9 " 2
4 33 ELIZABETH 4 1.0 0000 1.93 89,9 2
4 34 ELIZABETH 1 2 0 0.00 4 14 2.28 2,39 2
4 35 ELIZABETH 4 100000 1.8399.9 2
4 36 ELIZABETH 4 12 29070 2.37 3068 2
4 37 ELIZABETH 4 1090000 1.98 99.9 2
4 38 ELIZABETH 1 2 0.0.00 4 2 7 2:48 2.82 2
4 39 ELIZABETH 4 10 000 0 2.08899.89 2
4 40 ELIZABETH 120 0.00 4 14 2. 30258102
4 41 ELIZABETH 4 100000 1,12:99.9 3
4 43 ELIZABETH 4 10 0 0.9 0 1.2799.9 =2
4 45 ELIZABETH 4 1.0 0 .0:0,0 1.22.99,9: 2
4 47 ELIZABETH 4 100 00 0 1.62"9950F 50
4 1 PHILLIP 4 122 00 0 2,40 385 2
4 2 PHILLIP 4 16060000 2,06 999 2
4 3 PHILLIP 4 190 00 0 2:.40"9959 2
4 4 PHILLIP 4 1 2 2000 2,85 387 -2
4 5 PHILLIP 4 T 2:20 00 22609581 -2
4 6 PHILLIP 1 2.90 4 122000 2,36 5.268 2
4 8 PHILLIP 4 1 009 0 0 2.41 99.9 2
4 9 PHILLIP 4 102 300 0025365381 72
4 10 PHILLIP 4 12200 0 2.5 3,99 2
4 11 PHILLIP 4 10000 ¢2.42.99.9 2
4 12 PHILLIP 4 12200 0 2.324506 12
4 13 PHILLIP 4 14200 02.62 330 -2
4 14 PHILLIP 4 12 20 0 0 .2:52 3.67 2
4 15 PHILLIP 4 1900 0.0 0 1:772:9959, 2
4 16 PHILLIP 4 I 22 000 2.47 3Laii-2
4 17 PHILLIP 4 100000 1.77.99.9 2
4 18 PHILLIP 2 4 132 0 0 0 .3.08:°3.4902
4 19 PHILLIP 4 100000 1,98 99.9580
4 20 PHILLIP 4 122000 2.63 4.29 2
4 21 PHILLIP 4 100000 21.98 29.9 2
4 22 PHILLIP 4 122000 2,98 3.68 12
4 23 PHILLIP 4 100000 1.98 99.9 2
4 24 PHILLIP 4 12 2 0900 2,33 3:;59°"2
4 25 PHILLIP 1 2.60 4 12 30 0 0 2.27 5.225 2
4 26 PHILLIP 4 142000228 314" 2
4 27 PHILLIP 4 121000 2.88 3:85 2
4 28 PHILLIP 4 12 3 000247 322 2
4 1 CLIFFORD 4 1 2.2 000 2:.549 3563842
4 2 CLIFFORD 1 2.60 4 122000 2.63 5.23 2
4 3 CLIFFORD 4 12 2 0 0:0:2,4913.67" 52
4 4 CLIFFORD 4 190 00 00 20999909 53
4 5 CLIFFORD 1 270 4 122000 2.69 5.34 2




VARIABLES

1 2 3 & B &3 8 9 1011121314 15 16 17
+ + + + + + + + + 4+ o+ o+ o+ + + o+
:
4 6 CLIFFORD 4 122000 2.44 3.87 2
4 7 CLIFFORD 4 142 0 00 2.82 3:.97 2
4 8 CLIFFORD 1 2.80 4 15 200 0.2.47 5.27 2
4 9 CLIFFORD 1 2.90 4 1420002.685.38 2
4 10 CLIFFORD 4 1235 00602.734.05 2
4 11 CLIFFORD 2 4 i320002.78 3.07 2
4 12 CLIFFORD 4 12285080 2.33 3.83 2
4 14 CLIFFORD 4 1.4 2000 2.3 3,25 2
4 15 CLIFFORD 4 100000 2.68 99.9 2
4 16 CLIFFORD 1 2.0 4 12300028 8.2 2
| 4 17 CLIFFORD 4 100000 3.03 99.9 2
| 4 18 CLIFFORD 4 122000 2.62°3:58 2
| 4 19 CLIFFORD 4 100000 3.43°99.9 2
| 4 20 CLIFFORD 4 122000 2.38 2,96 2
4 4 ELOURA 4 142000 3.91 4.66 2
4 6 ELOURA 4 1 42000371 4,80 .4
4 8 ELOURA 4 142000 3.70 4.0702
| 4 10 ELOURA 4 142 000 3.65:4708 2
| 4 12 ELOURA 4 142000 3:60. 4,132
4 14 ELOURA 4 100000 3.68 99.9 2
4 15 ELOURA 4 142000 4.054.36 2
4 16 ELOURA 4 142000 4.00 4.25 2
4 17 ELOURA 4 142000 4.02 4.42 2
4 18 ELOURA 4 1 420004.30 4,43 2
4 149 SHARA 4 100000 4.16 99.9 2
4 151 SHARA 4 100000 3.91 99.9 2
| 4 153 SHARA 4 100000 3.66 99.9 2
| 4 155 SHARA 4 14 26¢00.35.664;18 2
| 4 157 SHARA 4 142000 3.,624.25 2
| 4 159 SHARA 4 4 2-0°0 0,367 387 12
4 161 SHARA 4 142000 3.67 99.9 2
4 2 KONDA 4 142000394835 2
4 4 KONDA 4 142000 3.64 4.08 2
4 3 KONDA 4 100000 3.59 99.9 2
4 5 KONDA 4 14200a3.74 4.1, 2
4 7 KONDA 4 100000 3.7499.% 2
4 9 KONDA 4 142000 3.84 4,19 2
4 11 KONDA 4 1 00000 3.84 99,9 2
4 13 KONDA 4 142000 4,084,812
4 14 KONDA 4 142000 3.98 4.17 2
4 12 KONDA 4 1420004.014.43 -2
4 10 KONDA 4 14200 04M158A8 00
4 8 KONDA 4 142000 3.96 4.69 2
4 26 KALLAROO 4 142000 4.29 5.24 2
4 28 KALLAROO 4 1 42000 4,274,852
4 27 KALLAROO 4 2722000445 4,87 2
4 29 KALLAROO 4 242000 4.22 4.65 2
| 4 31 KALLAROO 4 242000 4.17 4.42 2
| 4 33 KALLAROO 4 242000 4.07 4.28 2
‘ 4 35 KALLAROO 4 242000 3.96 4.26 2
| 4 36 KALLAROO 4 242000 3,86 4:42 52
| 4 38 KALLAROO 4 200000 3.81 99.9 2
| 4 40 KALLAROO 4 242000 3.73 4.1 2
4 44 KALLAROO 4 242000 3.53 4.05 2
4 42 KALLAROO 4 200000 3.63 99.9 2




VARIABLES

s 3 4 56 17 8 9 1011121314 15 16 17
| + -+ + + + 4+ 4 + + + 4+ + + 4 + + o+
4 46 KALLAROO 4 242000 3.48 3,99 2
4 1 HARDEY 4 24 2 000 3.75 4.18 2
4 5 HARDEY 4 242000 3.92 4.27 2
4 7 HARDEY 4 2 4 2. 000 3.87 4.65 2
4 9 HARDEY 4 209, 200V 382909 2
5 6 WILFRED 1. ‘25dd 5 2.9 2 0.0 0 2.78:5:55 2
5 9 WILFRED 1. 2.2 5 22 2000 2,17 4,29 2
5 261 UNNAMED LANE 1300 L 252 20 0 0.1 .42 441 2
5 L1 DP121397 12,50 5 22 200 0°2.47 3,99 2
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MARSHALLS CREEK FLOODPLAIN MANAGEMENT STUDY AND PLAN
FLORA AND FAUNA REVIEW

1. INTRODUCTION

This report was prepared by Mr Greg P Clancy B. Sc. with the assistance of Phil Austin and
Russell Jagoa. It was commissioned by Paterson Consultants Pty Limited, of Grafton, for the
Marshalls Creek Floodplain Management Study. Its purpose is to review ecological factors (in
particular the flora and fauna) of the study area and the potential impacts of flood mitigation
measures that may be implemented in the future.

The aims of the review were to:

- Undertake an overview of the flora and fauna attributes of the Marshalls Creek
floodplain within the study area.

- Identify flora and fauna of significance within the floodplain (essentially SEPP 44
considerations).

- Identify the significance of Marshalls Creek with respect to fisheries and aquatic
life.

Advise how the Floodplain Management Plan works and measures can be
implemented within the framework of the flora and fauna
sustainability/enhancement.

2. RESEARCH METHODS

A limited literature search was carried out to locate fauna species records for the study area and
the Brunswick Heads area in general.

The specific references examined for relevant records were:

- Annual ‘NSW Bird Reports’ from 1974 to 1993, published in the journal
‘Australian Birds’.

- The consultant’s personal wildlife roadkill records

- National Parks & Wildlife Service Wildlife Atlas Records and ROTAP (Rare or
Threatened Australian Plants) Database records for Threatened Species recorded
within the study area.

A field inspection, involving a limited survey of fauna, was carried out during the period 22-23
April, 1996. This survey involved a total of two days observations during daylight hours.
Walking spotlight surveys using two spotlights and three observers were carried out on the night
of 22 April. These surveys sampled habitats along Jones Road, New Brighton Road and within
the Brunswick Heads Nature Reserve.




Owl "playback surveys" were conducted at two points along Jones Road. The pre-recorded calls
of the Powerful, Barking, Masked and Sooty Owls and the Marbled Frogmouth were broadcast
from a "ghetto-blaster".

All fauna species observed were noted with some limited searching for reptiles under logs and
rocks and under the bark of standing trees. Frogs were recorded at night from their calls.

3 RESEARCH RESULTS

3.1 Fauna

Eighty-two (82) bird species were recorded during the survey within the study area with an
additional 27 identified from specified references above (National Parks & Wildlife Service,
roadkill and Australian Birds records). Thus the total bird species is 109.

Six mammal species were located during the survey with an additional 11 from the specified
references.

Three reptile species and three amphibians were recorded during the field survey while additional
species (an additional three reptiles and an additional two amphibians) were identified from the
specified references.

The identified species list appears in Attachment A.
3.1.1 Threatened Fauna Species

Threatened fauna species are covered by the NSW Threatened Species Conservation Act, 1995.
Schedule 1 of the Act lists species considered "Endangered" while Schedule 2 lists species
considered "Vulnerable".

Twenty-nine "Threatened Species" of fauna (in the terms of the Act) have been recorded in the
study area.

Three species of fauna listed on Schedule 2 of the Act (vulnerable species) were detected during
the field survey. These were the Koala Phascolarctos cinereus, the Osprey Pandion haliaetus and
the Pied Oystercatcher Haematopus longirostris. The Koala was located only from its distinctive
scats found at the base of food trees.

Four Schedule 1 (Endangered) species were recorded from the specified references. These are
Bush Stone-curlew (Thick-knee) Burhinus grallarius, Beach Stone-curlew (Thick-knee) Esacus
neglectus, Little Tern Sterna albifrons and Double-eyed Fig-Parrot Cyclopsitta diophthalma
coxeni.

Twenty-two Schedule 2 species were defined from the specified references. These are the
Wallum Froglet Crinia tinnula, Wallum Tree Frog Litoria olongburensis, Black Bittern
Ixobrychus flavicollis, Black-necked Stork Ephippiorhynchus asiaticus, Square-tailed Kite
Lophoictinia isura, Bush-hen Amaurornis olivaceus, Brolga Grus rubicunda, Sooty Oystercatcher
Haematopus fuliginosus, Wompoo Fruit-Dove Prilinopus magnificus, Rose-crowned Fruit-Dove
Prilinopus regina, Glossy Black-Cockatoo Calyptorhynchus lathami, Swift Parrot Lathamus




discolor, Masked Owl Tyto novaehollandiae, Grass Owl Tyto capensis, Collared Kingfisher
Todiramphus chloris, Barred (Yellow-eyed) Cuckoo-shrike Coracina lineata, White-eared
Monarch Monarcha leucotis, Black Flying-fox Preropus alecto, Queensland Blossom-bat
Syconycteris australis, Long-nosed Potoroo Potorous tridactylus, Little Bent-wing Bat Miniopterus
australis and Northern Long-eared Bat Nyctophilus bifax.

A number of microchiropteran (small insectivorous) bats was observed during the spot-lighting
survey and it is possible that some of them may have been Threatened Species other than those
listed above.

3.1.2 Other Fauna of Interest

Migratory wading birds and terns have been observed utilising the mud and sand flats, rocky
areas and mangroves of the estuary. These comprise the Whimbrel Numenius phaeopus, Common
Sandpiper Actitis hypoleucos, Grey-tailed Tattler Heteroscelus brevipes, Ruddy Turnstone
Arenaria interpres, Common Tern Sterna hirundo and Little Tern Sterna albifrons.

The Grassland Melomys Melomys littoralis, a species of native rat, recorded at the site by
National Parks and Wildlife Service, is uncommon in New South Wales.

3.1.3 Aquatic fauna

No specific survey of aquatic fauna was carried out however the remains of a large Flathead
Platycephalus sp. and a Long-finned Eel Anguilla reinhardti were observed. Numerous Ghost
Crabs Ocypode sp. were observed during the spotlight walk through the Brunswick Nature
Reserve on 22 April.

3.2 Flora

No detailed survey of the site’s flora was carried out. However a generalised vegetation map has
been prepared by use of the available aerial photography and field checking of the vegetation
communities.

The vegetation communities identified are as follows:

- Coastal Dune Scrub

= Swamp Open Forest
- Open Eucalypt Forest
- Mangrove Forest

- Fern-sedge Swamp

- Heath

- Grasslands

- Littoral Rainforest

The vegetation map appears on Figure 9.




3.2.1 Threatened Flora

No species listed on Schedules 1 and 2 of the Threatened Species Conservation Act, 1995 were
located during the fieldwork.

Eight Threatened species have been recorded by other observers (National Parks & Wildlife
Service ROTAP Data Base). These are Davidsonia puriens var. jerseyana, Randia moorei and
Acronychia littoralis (Schedule 1 - Endangered species) and Corokia whiteana, Cryptocarya
foetida, Endiandra hayesii, Syzygium hodgkinsoniae and Syzygium moorei (Schedule 2 -
Vulnerable species).

In addition the rare species, Thozetia racemosa, Trichosanthes subvelutina, Acacia bakeri,
Archidendronmuellerianum, Argophyllum nullumense, Endiandra globosa, Rhodamniamaideniana
and Acronychia baeuerlenii have been recorded (N.P.& W.S. Data Base).

4. REVIEW OF RESEARCH RESULTS
4.1 Overview

The study area at Marshalls Creek, Brunswick Heads, supports a variety of vegetation
communities that provide habitat for numerous fauna species, in particular birds.

The number of Threatened Species of plants and animals is comparatively high.

This rich bio-diversity is acknowledged by the protection of a large part of the study area as the
Brunswick Heads Nature Reserve and the recently dedicated Billinudgel Nature Reserve.

There is also a proposal to add the riparian areas of Marshalls Creek to the existing Brunswick
Heads Nature Reserve (B. McLaughlan, N.P. & W.S. pers. comm.).

4.2  Limitations of Survey

The short duration (2 days and 1 night), the limited survey techniques employed and the season
of survey (autumn) would all contribute to an underestimate of the faunal species present in the
study area.

Common migratory birds such as the Dollarbird Eurystomus orientalis, Rufous Fantail Rhipidura
rufifrons, Black-faced Monarch Monarcha melanopsis and Cicadabird Coracina tenuirostris were
not recorded although they, and other species, would almost certainly be present during the spring
and summer months.

The identification of microchiropteran bats requires that they be trapped or detected by ultra-sonic
detectors. This was outside of the scope of this flora and fauna review.

Despite the above limitations this report provides a reasonable overview of fauna species present.
The sourcing of N.P.& W.S. Atlas Records and the consultants roadkill records has compensated
to some degree for the other factors.



4.3 Endangered Fauna

The twenty-nine Threatened Fauna species recorded for the study area indicate a high local bio-
diversity and highlight the biogeographical importance of the MacPherson-Macleay Overlap zone.

Fourteen of the Threatened species use wetlands (sand and mud flats, estuarine waters,
mangroves, and freshwater wetlands). The integrity of these wetlands is closely linked to the
health of Marshalls Creek and its estuary, as well as the surrounding catchment area.

The Koala has been recorded from a number of forested sites within the study area (see map).
The provisions of State Environmental Planning Policy (SEPP) 44, relating to Koalas and their
habitat, would have to be implemented in the event that a flood mitigation proposal would impact
on forest communities. Under the SEPP an assessment has to be made as to whether there is
greater than 15% of Koala food trees (as listed on Schedule 2 of the SEPP) in the canopy of the
forest of the proposed development site. If there is greater than 15% the site would be
considered as "Potential Koala Habitat". Further study would then be required to determine if
the site was ‘Critical Habitat’. An assessment under SEPP 44 is out of the scope of this study.

4.4 Other Fauna of Interest

The migratory wading birds and terns that visit the estuary are transequatorial migrants from the
Arctic and sub-Arctic areas. They breed in places such as Siberia, Alaska, China and Japan and
escape the harsh northern winter by migrating to southern latitudes. The Whimbrel, Common
Sandpiper, Grey-tailed Tattler, Ruddy Turnstone, Common Tern and Little Tern are all subject
to two bilateral agreements to protect migratory birds and their environment. These agreements
are generally known as the Japan- Australia Treaty and the China-Australia Treaty. The
Australian Government therefore has obligations under these treaties to protect areas used by
these species such as the Marshalls Creek and Brunswick estuaries.

4.5 Aquatic Fauna

The extensive areas of habitat for aquatic fauna, such as sand and mud flats, mangrove forests
and rocky substrates, and the variety of avian predators of aquatic fauna (such as terns, gulls,
kingfishers, herons, egrets, osprey etc.) present at the site indicate a rich aquatic fauna.

NSW Fisheries (Craig Copeland pers. comm. to K.W. Paterson) states "Marshalls Creek contains
a variety of fish habitats and as a result a potentially diverse fish community."

4.6 Flora

Eight Threatened Species of plant are known from the study area with an additional eight rare
species occurring. A number of these are at or near to their southern limit of distribution such
as Davidsonia pruriens var. jerseyana and Endiandra globosa.

The existing status of much of the area as Nature Reserve should protect a high proportion of
these Threatened plant species, however populations outside of Service estate may need special
protective measures.



4.7  Impact of Proposed Development Works

The fieldwork carried out for this report was of a limited nature only and therefore site specific
flora and fauna surveys should be carried out prior to any development proposals being approved.

The potential impact of proposed, or potential, developments on flora and fauna varies depending
upon the nature of the development and the type of ameliorative measures to be adopted.

The richness of the bio-diversity within the Marshalls Creek catchment means that there is a high
potential for significant impact on natural ecosystems from works that will alter the natural
hydrology.

5 CONCLUSIONS

The study area provides habitat for a variety of flora and fauna species, including numerous
Threatened Species.

Proposals for the construction of flood mitigation works would need to fully address the flora and
fauna values of the area. This should involve detailed site specific flora and fauna surveys as
discussed above.

The development of strategies that would not involve changing the natural flow and flooding

regime of the Creek would be preferable as there is likely to be a significant impact on flora and
fauna species, including those covered by International Treaties and state legislation.
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ATTACHMENT A

FAUNA SPECIES LIST MARSHALLS CREEK FLOODPLAIN STUDY

FAMILY

SCIENTIFIC NAME

COMMON NAME
MAMMALS
TACHYGLOSSIDAE Short-beaked Echidna
PERAMELIDAE Northern Brown Bandicoot
Long-nosed Bandicoot
PHASCOLARCTIDAE Koala
PHALANGERIDAE Mountain Brushtail Possum
POTOROIDAE Long-nosed Potoroo
MACROPODIDAE Swamp Wallaby
PTEROPODIDAE Grey-headed Flying-fox
Black Flying-fox
Queensland Blossom-bat
VESPERTILIONIDAE Northern Long-eared Bat
Little Bent-wing Bat
7 micro bat
(possibly one of above)
MURIDAE Water-rat
Grassland Melomys
Black Rat
CANIDAE Fox
BIRDS
ANATIDAE Pacific Black Duck
PHAETHONTIDAE White-tailed Tropicbird
PHALACROCORACIDAE Little Pied Cormorant
Pied Cormorant
ARDEIDAE White-faced Heron
Little Egret
Great Egret
Intermediate Egret
Cattle Egret
Black Bittern
THRESKIORNITHIDAE  Australian White Ibis
Straw-necked Ibis
CICONIIDAE Black-necked Stork

Tachyglossus aculeatus R
Isoodon macrourus R
Perameles nasuta #
Phascolarctos cinereus #, N, T
Trichosurus caninus R
Potorous tridactylus N, T
Wallabia bicolor #, R
Pteropus poliocephalus #
Pteropus alecto N, T
Syconycteris australis N, T
Nyctophilus bifax N, T
Miniopterus australis N, T
Species not determined #

Hydromys chrysogaster R
Melomys burtoni N
*Rattus rattus #

*Vulpes vulpes R

Anas superciliosa #
Phaethon lepturus A
Phalacrocorax melanoleucos #
Phalacrocorax varius #
Egretta novachollandiae #
Egretta garzetta #

Ardea alba #

Ardea intermedia #

Ardea ibis #, A

Ixobrychus flavicollis N, T
Threskiornis molucca #
Threskiornis spinicollis #
Ephippiorhynchus asiaticus A
(GPC), T




FAMILY

ACCIPITRIDAE

FALCONIDAE
GRUIDAE
RALLIDAE

SCOLOPACIDAE

BURHINIDAE

HAEMATOPODIDAE

CHARADRIIDAE
LARIDAE

COLUMBIDAE

CACATUIDAE

PSITTACIDAE

CUCULIDAE
CENTROPODIDAE

Osprey

Pacific Baza
Square-tailed Kite
Whistling Kite

White-bellied Sea-Eagle

Swamp Harrier

Collared Sparrowhawk

Wedge-tailed Eagle
Peregrine Falcon
Brolga

Bush-hen

Purple Swamphen
Whimbrel

Common Sandpiper
Grey-tailed Tattler
Ruddy Turnstone
Bush Stone-curlew
Beach Stone-curlew
Pied Oystercatcher

Sooty Oystercatcher
Masked Lapwing
Silver Gull

Crested Tern
Common Tern

Little Tern

Black Noddy

Rock Dove
White-headed Pigeon
Spotted Turtle-Dove
Brown Cuckoo-Dove
Emerald Dove
Crested Pigeon
Bar-shouldered Dove
Wompoo Fruit-Dove

Rose-crowned Fruit-Dove
Glossy Black-Cockatoo

Galah
Rainbow Lorikeet

Scaly-breasted Lorikeet
Double-eyed Fig-Parrot

Eastern Rosella
Swift Parrot
Fan-tailed Cuckoo
Pheasant Coucal

Pandion haliaetus #, N, T
Aviceda subcristata #, A (GPC)
Lophoictinia isura N, T
Haliastur sphenurus #
Haliaeetus leucogaster #
Circus approximans A
Accipiter cirrhocephalus #, A
Aquila audax #

Falco peregrinus #

Grus rubicunda N, T
Amaurornis olivaceus N, A, T
Porphyrio porphyrio #
Numenius phaeopus #
Actitis hypoleucos A
Heteroscelus brevipes #, A
Arenaria interpres #
Burhinus grallarius A, T
Esacus neglectus N, A, T
Haematopus longirostris #, N,
A, T

Haematopus fuliginosus N, A, T
Vanellus miles #

Larus novaehollandiae #
Sterna bergii  #

Sterna hirundo A

Sterna albifrons A (GPC), T
Anous minutus A

*Columba livia #

Columba leucomela #
*Streptopelia chinensis #
Macropygia amboinensis #
Chalcophaps indica #, A
Ocyphaps lophotes #
Geopelia humeralis #
Ptilinopus magnificus N, T
Ptilinopus regina N, T
Calyptorhynchus lathami N, T
Cacatua roseicapilla #
Trichoglossus haematodus #
Trichoglossuschlorolepidotus#
Cyclopsitta diophthalma A, T
Platycercus eximius #
Lathamus discolor N, T
Cacomantis flabelliformis #
Centropus phasianinus R



FAMILY COMMON NAME SCIENTIFIC NAME
TYTONIDAE Masked Owl Tyto novaehollandiae R, N, A, T
Barn Owl Tyto alba R
Grass Owl Tyto capensis N, T
PODARGIDAE Tawny Frogmouth Podargus strigoides #, R
AEGOTHELIDAE Australian Owlet-nightjar Aegotheles cristatus #
ALCEDINIDAE Azure Kingfisher Alcedo azurea #
HALCYONIDAE Laughing Kookaburra Dacelo novaeguineae #, R
Sacred Kingfisher Todiramphus sanctus #
Collared Kingfisher Todiramphus chloris A, T
MEROPIDAE Rainbow Bee-eater Merops ornatus #
MALURIDAE Superb Fairy-wren Malurus cyaneus #
Variegated Fairy-wren Malurus lamberti  #
PARDALOTIDAE Spotted Pardalote Pardalotus punctatus #
Striated Pardalote Pardalotus striatus #
White-browed Scrubwren Sericornis frontalis #
Mangrove Gerygone Gerygone levigaster #
Brown Thornbill Acanthiza pusilla #
MELIPHAGIDAE Little Wattlebird Anthochaera chrysoptera #
Noisy Friarbird Philemon corniculatus #
Blue-faced Honeyeater Entomyzon cyanotis #
Noisy Miner Manorina melanocephala #, R
Lewin’s Honeyeater Meliphaga lewinii #
Brown Honeyeater Lichmera indistincta #
White-cheeked Honeyeater Phylidonyris nigra #
Scarlet Honeyeater Myzomela sanguinolenta #
PETROICIDAE Eastern Yellow Robin Eopsaltria australis #
CINCLOSOMATIDAE Eastern Whipbird Psophodes olivaceus #
PACHYCEPHALIDAE Golden Whistler Pachycephala pectoralis #
Rufous Whistler Pachycephala rufiventris #
Little Shrike-thrush Colluricincla megarhyncha #
Grey Shrike-thrush Colluricincla harmonica #
DICRURIDAE White-eared Monarch Monarcha leucotis N, A, T
Magpie-lark Grallina cyanoleuca #
Grey Fantail Rhipidura fuliginosa #
Willie Wagtail Rhipidura leucophrys #
Spangled Drongo Dicrurus bracteatus #
CAMPEPHAGIDAE Black-faced Cuckoo-shrike Coracina novaehollandiae #
Barred Cuckoo-shrike Coracina lineata N, T
ORIOLIDAE Figbird Sphecotheres viridis #
ARTAMIDAE White-breasted Woodswallow Artamus leucorynchus #
Grey Butcherbird Cracticus torquatus #
Pied Butcherbird Cracticus nigrogularis #
Australian Magpie Gymnorhina tibicen #, R
Pied Currawong Strepera graculina #
CORVIDAE Torresian Crow Corvus orru #, R




FAMILY

PTILONORHYNCHIDAE
PASSERIDAE

DICAEIDAE
HIRUNDINIDAE

ZOSTEROPIDAE

REPTILES

CHELIDAE
AGAMIDAE

SCINCIDAE

BOIDAE

AMPHIBIANS

MYOBATRACHIDAE

HYLIDAE

BUFONIDAE

FISH

ANGUILLIDAE
PLATYCEPHALIDAE

INVERTEBRATES
PAPILIONIDAE
PIERIDAE

NYMPHALIDAE

LYCAENIDAE
CURCULIONOIDEA
HEPIALIDAE
OCYPODIDAE

Regent Bowerbird
House Sparrow
Red-browed Finch
Mistletoebird
Welcome Swallow
Tree Martin
Silvereye

Eastern Long-necked Tortoise

Eastern Water Dragon
Eastern Bearded Dragon
Fence Lizard

Major Skink
Carpet/Diamond Python

Common Eastern Froglet
Wallum Froglet
Red-backed Toadlet
Wallum Tree Frog

Cane Toad

Long-finned Eel
Flathead

Orchard Butterfly
Common Grass Yellow
Monarch

White

Common Australian Crow
Evening Brown

Tailed Emperor
Glasswing

Genoveva Azure
Diamond Weevil
moth

Ghost Crab

SCIENTIFIC NAME

Sericulus chrysocephalus N
*Passer domesticus #
Neochmia temporalis #
Dicaeum hirundinaceum #
Hirundo neoxena #
Hirundo nigricans #
Zosterops lateralis #

Chelodina longicollis R
Physignathus lesueurii #
Pogona barbata R
Cryptoblepharus virgatus #
Egernia frerei N

Morelia spilota #, R

Crinia signifera #

Crinia tinnula N, T
Pseudophryne coriacea #
Litoria olongburensis N, T
*Bufo marinus #

Anguilla reinhardti #
Platycephalus sp. #

Papilio aegeus aegeus #
Eurema hecabe phoebus #

Danaus plexippus plexippus #

Delias sp. #

Euploea core corinna #
Melanitis leda bankia #
Polyura pyrrhus sempronius #

Acraea andromacha

andromacha #
Ogyris genoveva ssp. genoveva #
Chrysolophus spectabilis #
Abantiades magnificus #
Ocypode sp.



A=
A (GPC) =
R =

* —

KEY
Recorded during this survey

National Parks & Wildlife Service Report on Billinudgel Nature Reserve
(1996) and/or Wildlife Atlas Database

Record published in NSW bird Report in Australian Birds journal
Record of G.P. Clancy published in Australian Birds journal
Roadkill record collected by G.P. Clancy

Introduced species

Threatened Species listed under Threatened Species Conservation Act, 1995
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APPENDIX 1, Relevant Plans

and policies

DCP 1

Observation on potentiai relevance to floodpiain management pian

B3.3 Road Hierarchy ...
B3.6 Public open space ...

B3. 7 Lot size
B3.9 Storm water dralnage R
B6.7 Grass drainage swales
C3.7 Building height plane

H1 2 Landscapmg objectwes
H4.5 Run-off control

J2.2 Coastal erosion land

| Suggesting brick/paver for drives minimises impervious surfaces T m e ey
~ |Emphasises landscaping to be low impact : and mitigate local chmatlc cond:tlons
___ |Emphasises retarding basins complemented with planting
H5.2 Drainage retardanon basms ‘

Road heirachy with cul de sacs more likely to isclate flooded areas

_|but, emphasxs on lower order roads reduces area of impermeable surfacas

Accepts grass dramage swates
Suitability of house raising option related to bundlng helght plane

Emphas:ses role of mounds/basins as landscapmg features LS

J3.1 Coastal erosion land . ... .

DCP 140

:oge;iia B
’untitlred page
I
:A2 12 Lancscapmg B
|A2.17 Open Space/ recreat:on areas

|A2.19 Flood liable land ,

|
fuicis

\Byron Bay LEP 1988
L7 wallands Zome s e
7b Coastal habitat zone =~

8a Nature Reserve

|House raising may require greater setbacks

71 Cosstal land Zone . o ol

_Ei_@ﬁ_tnc!!ons..qn works t,h,at ,mlght restru:.t demounting buiidings

Emphasises visual amenity, views of Brunswick river, discourages develooment which will

increase problems associated with natural hazards
Aooropnate planting “native endemic planting” )
Riverside reserves managed for protection of flora and habstat
Habitable rooms required to be apove 1% fiood level

|schedule 1, aims, objectives .Discourages deveiopment of land adversely affected by flocding/soil erosion

Deveio_p_r_n.entpniy. _If,,,nq,,de_t‘r_!_r_n@ntal affect_. cn.iby ,,cp.as.tal _p_rqcas,ses

Conservation and recreation vaiue shouid be protected by plan

Part 3, div.3(2) Ceartain development |

Part 3, div.3(3) Certain development |

Devt. of permanent flood overflow/ocean entry is designated development
flood mitigation works are designated development |

Development on flood liable land only if no adverse affect on floodmg is demonstrated

* Importance cannot be ascertained with information available



APPENDIX 1, Relevant Plans

and policies

Residential development .

SEPP 44 Koala Habitat

Development adjoining wetland

North Coast Plar B 7 e R R ey G R i e N e
Emphasises importance of complementing areas sensitive coastal location .. ...

Fill, clear, excavation only after consideration of effect on flora/fauna and water table . .

Residential develODMENt SITAEGY " e ————————— e e 8 o

SEPP 14 Coastal wetland applies . e ol SR LR ,
SEPP 26 Littoral Rain fORaSt . b i ——— g

SEPP46 Protection and MEaNAGEMENT Of | st e ]

Lt T e L L1 T S OO

* Importance cannot be ascertained with information available
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The Regional Director
Wollongbar Agricultural Institute
NSW Department of Agriculture
Bruxner Highway

Wollongbar NSW 2477

‘The Area Manager

Department of Communily Services
Level 3, Manchester Unity Building
29 Molesworth Street

Lismore NSW 2480

The Regional Manager

North Coast Region

Deparlment of School Education
101 Molesworth Street

Lismore NSW 2480

The General Manager
Nelworks

_ ‘I'ransgrid

P O Box A1000

Sydney South NSW 2000

The Manager

Environment Protection Agency
P O Rox 498

Graflon NSW 2460

The District Manager

Lismore District

National Parks and Wildlife Service
P O Box 91 :

Alstonville NSW 2477

The Regional Manager
Northern Region
Department of Housing

51 Moonee Street

Colfs Harbour NSW 2450

The Chairman

Banana Industry Commitlee
P O Box 775
Murwillmmbah NSW 2484
Atlention: Mr T Miller

The Direclor

Lismore Institute Office

North Coast Institute of TAFE
Cnr Keen & Magellan Streels
Lismore NSW 2480

The Director

Stale Emergency Services
P O Box MCG6126
Wollongong NSW 2521 .

Atlention: Mr R Haines

The General Manager
Northpower

Vicloria Street
Gralton NSW 2460

The Regional Manager

Northern Region

National Parks and Wildlife Service
P O Box 97 )

Gralton NSW 2460 .

The Regional Manager
NSW Fisheries

Grafton Research Cenlre
Locked Bag 3

Grafton NSW 2460

The Regional Manager

Northern Region

State Forests of NSW

P O Box JI9

Colfs Harbour Jetty NSW 2450



The Manager

Lismore Office

Department of Mineral Resources
P O Box 574

Lismore NSW 2480

The Regional Director

North Coast Region

Department of Public Works and Services
Dalley Street

Lismore NSW 2480

The Area Manager

North Coast Area
Countrylink

Soulh Gralton Railway Station
South Gralton NSW 2460
Allention: Mr A Shanley

The Regional Manager

Northern Region

Department of Urban Affairs and Planning
~POBox 6

Grafton NSW 2460

Altention: Mr T Prior

The General Manager
LANDCOM

P O Box 237

Parramatta NSW 2124
Altenlion: Mr K Dedden

The Local Controller

State Emergency Service

35 Tincogan Streel
Mullumbimby NSW 2482
Altention: Mr B Pilcher

The General Manager
NSW Walerways Authorily
James Craig Road

Rozelle Bay NSW 2039

The Regional Manager
Northern Region

. Roads and T'raffic Authority

P O Box 147
Port Macquarie NSW 2444

‘The Regional General Manager
North Region

Ireight Rail

Harbour Park House, Wharf Road
Newcastle NSW 2300
Allention: Mur T Stuber

The Manager

Land Management Branch

Department of Urban Alfairs and Planning
I’ O Box 404

Parramatta NSW 2150

The General Manager
Telstra Corporation

I’ O Box 1000

Lismore NSW 2480
Attention: Mr Paul Maloul

The Manager

NSW Fisheries

Wollongbar Research Institute
Bruxner Highway
Wollongbar NSW 2477 |
Altention: Mr C Copeland




The Secretary

Banana Growers IFederation
Brunswick District Council
P O Box 227
Mullumbimby NSW 2482
Attention: Mr P Moenaar

The Secrelary

NSW Passionfruit Growers Association
Walsons Lane

Newrybar NSW 2479

Attention: Mr J Hornery

The Secrelary

Brunswick Heads Dune Care Group
PO Box 191

Brunswick Heads NSW 2483
Atlention: Ms A Cornwell

The Secrelary

Brunswick Valley Sport Fishing Club Inc.
P O Box 139

Brunswick Ieads NSW 2483
Attention: Mr B Ilibbard

“'The Secretary

Brunswick Heads Parks and Reserves Commillee
P O Box 159

Byron Bay NSW 2481

Attention: Mr D Graydon

The Secrelary

New Brighton Progress Assocnahon
C/- Post Office

New Brighton NSW 2483
Allention: Mr B De Luca

The Secrelary

South Golden Beach Progress Association Inc
6 Rangai Road

North Ocean Shores NSW 2483
Altention: Ms I3 Wilson

The Secrelary

Brunswick Branch

NSW Avocado Growers Inc.
Gelles Road

Upper Burringbar NSW 2483
Atlention: Mr P Connor

The Secretary

" Mullumbimby Agricultural Sociely Ine.
P O Box 188
Mullumbimby NSW 2482
Atlention: Ms S Constable

The Secretary

Brunswick Valley Permaculture Group
Yelgun via Brunswick Heads NSW. 2483
Auention: Mr Ian Campbell

‘The Secrelary

Mullumbimby Ex-Servicemans Anglmg Club
P O Box 207

Mullumbimby NSW 2482

Altention: Mr L Evans

The Secrelary

Billinudgel Progress Association
C/- Post Office

Billinudgel NSW 2483
Atlention: Mr R Monteith

The Secrelary

Ocean Shores Progress Association
54 Orana Road

Ocean Shores NSVW 2483
Allention: Ms J Slater

The Principal

Billinudgel Public School
Brunswick Street
Billinudgel NSW 2483



The Secrelary

Brunswick Heads Uniting Church Youth Group
20 Coomburra Crescent

Ocean Shores NSW 2483

Altention: Ms S Lloyd

The Secretary

"The Conservalion of Ocean Shores"
Yelgun NSW 2483

Attention: Mr S Scanlan

The Secrelary

Ocean Shores Country Club
Jyana Road

Ocean Shores NSW 2483

The Secretary

New Brighton Malibu Club
P O Box 275
Mullumbimby NSW 2482
Allention: Mr M llaines

" The Secrelary
Mooball Crabbes Creek Drainage Union
3 Church Lane
Murwillumbah NSW 2484
Attention: Mr T McKerrow

The Editor

Byron Shire Echo

5 Village Way, Stuart Street
Mullumbimby NSW 2482
Altention: Mr M McDonald

The Secrelary

Ocean Shores Tidy Towns
2 Yamble Drive

Ocean Shores NSW 2483
Attention: Mr R Wade

The Secretary

Brunswick Heads Progress Association
4 Teven Slreet

Brunswick Ileads NSW 2483
Attention: Mr J Paslow

The Manager

Ocean Village Shopping Centre
Rajah Road

Ocean Shores NSW 2483

The Secretary

Ocean Shores Country Club Lady Golfers
Ocean Shores Country Club

Orana Road g

Ocean Shores NSW 2483

Atlention: Ms J Fry

The Secretary

Billinudgel Progress Association
P O Box 6

Mullumbimby NSW 2482
Attention: Mr J Mangleston

The Secrelary

Walershed Projects

Lot 4 Muli Court
Mullumbimby NSW 2482
Altention: Mr D Scolt

The Secretary

Ocean Shores Urban Association
48 Narooma Drive

Ocean Shores NSW 2483
Attention: Mr A Heywood

The Secretary

Byron-Brunswick Flora and Fauna Conservali
Society :

1/22 FFawcell Street

Brunswick Ileads NSW 2483

Altention: Ms J Champain




\ The Secrelary ‘The Secrelary

| The Mullumbimby-Brunswick Pig Industry Group Brunswick Valley Chamber of Commerce
Cooper's Shoot Road P O Box 294
Byron Bay NSW 2481 Mullumbimby NSW 2482
Attention: Mr O Trevor-Jones Altention: Ms V Guy
The Honorable Mr Don Page The Secrelary
Stale Member for Ballina Big Scrub Environmental Centre
P O Box 1018 149 Keen Street
Ballina NSW 2478 Lismore NSW 2480
Altention: Mr D Page Altention: Mr Peler Ashley
The Secrelary The Secrelary
‘The National Parks Associatien™ Byron Local Enterprise Network
KQBox44d __—  \ETmee 'O Box 600
South Lismofe NSW 2480 77" Mullumbimby NSW 2482
__Atténtion: Mr D Miledge Attention: Mr I Emmacora
The Secrelary The Secretary
Byron Environment Centre Inc. Tweed-Byron Greens . _Certee
, 33 Byron Street P O Box 685 / by s
PR Byron Bay NSW 2481 Brunswiek-leads NSW 2483
| Allention: Mr M Looyan ~Atention: Mr T Talbot
|
| |
The Secrelary The Manager
Brunswick River Protection Commitlee Bunswick-Byron Fishermans Co-operative Lid
P O Box 925 Pacific Highway
Mullumbimby NSW 2482 Brunswick Ileads NSW 2483

Attention: Mr D Dey

R

"The Edilor ‘ The Co-ordinalor

Byron Shire News Brunswick Catchiment Management Commitlee
Bangalow Road : P O Box 796

Byron Bay NSW 2481 Murwillumbah NSW 2484

Attention: Ms Suzanne Byrne

Aboriginal Land Council ‘T'weed Byron Local Aboriginal Land Council
2 Orion Streel _ 9 Morton Street
Lismore NSW 2480 Chinderah NSW 2487




The Secielary

Koori Mail Billinudgel Progress Associalion
1/73 Magellan Street C/- Billinudgel Hotel
Lismore NSW 2480 ’ I’ O Box 312

Billinudgel NSW 248}

‘The Secrelary The Secielary

New Brighton Progiess Association Biunswick Valley Historical Sociely
C/- New Brighton Shop 2 Jubilee Avenue

New Brighton NSW 2483 Mullumbimby NSW 2482

The Secrelary

| Ocean Shores & District Garden Club Inc. Byton Envitonment and Conservation Nelwor
| Ocean Shores NSW 2483 (BIEACON) |
Atention: Ms Joan Mills I’ O Box 445

| Byron Bay NSW 2481

Byron Environment Centre Conservation of North Ocean Shores (CONOS)
| 33 Byron Street I’ O Box 343
~ Byron Bay NSW 2481 Brunswick lleads NSW 2483
North Coast Environment Council Inc. Streamwatch
C/- Environment Cenlie P O Box 371
33 Byron Street Gralton NSW 2460

Byron Bay NSW 2481

Tidy Towns
Surlrider Association J 28 Seaview Stieel

P O Box 444 Byvon Bay NSW 2481
Mermaid Beach Qld 4218 ' '

New Brighton Dune Care Group Ms Liliana Corriedor
27 The Esplanade ) ' Brunswick Total Catchment Management
New Brighton NSW 2483 C/- McAuley

| . i Mill Road

| . Huonbrook NSW 2482
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SUMNMARY OF RESPONSES

Jim Mangleson

Brunswick River Protection Commitiee
New Brighton Progress Association
Telstra

Department of School Education

Roger Buck

Landcom

Matthew Lambourne

Brunswick Valley Historical Sociely
Department of Housing

L Lowe

TAFE

Transgrid

NSW Department of Agriculture
NorthPower

NSW Fisheries

RTA

Jim Mangleson

Department of Urban Affairs & Planning
Environmental Protection Authority NSW
MSB Waterways Authority

State Emergency Service

NSW National Parks and Wildlile Service
Railway Services Group

Matthew Lambourne

Rail Access Corporation

20 March 1996
23 April 1996
28 April 1996
29 April 1996
30 April 1996
30 April 1996
30 April 1996
I May 1996
3 May 1996
3 May 1996
5 May 1996
7 May 1990
10 May 1996
13 May 1996
I3 May 1996
15 May 1996
15 May 1996
16 May 1996
20 May 1996
23 May 1996
23 May 1996
29 May 1996
30 NMay 1996
I May 1996
4 August 1996

17 September 1996
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Fax to Blll Patterson 26th March 1996,
from
Jim Mangleson.

Dear Bill,
Enclosed recent newspaper arlicle thal may be ol agsistance.

| have spent the past 25 years researching the man made changes (o the
coastal area in the vicinily of the Marshalls Creelk Floodplain and have wrillen a
book on the subject.

The map with this atticle Is iade from a cumpilation of old asrial photographs
and Surveyor Generals maps.

| have receivaed since this arlicle, original colour photos and negallves of the
closing of the flood outlet at North Ocean Shores by the American developers
under Councll Instructions.

I also have copies of a serles of aerial pholographs showing dramalic changes
(o the dunal system in the vicinily of this closed oullst in the sarly 40's thal
coincide with major rainfall events recorded in the annual rainfall charls.

I would be happy to provide Lex Neilson willi any Information | have (Photos.
maps, Cranslon Report, Council Minutas elc.) but the boold I have wrilter on the
subject has not been published yet and | would piefer lo keep iU's content
confidential.

Regards

/V'%éﬁ e
(ﬁ’w o

Jim Mangleson
066 843300
Fax 066 843302

=]
| Patersoi
Consultants
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In your Inat edition you pul)ll'elml
comments anltribu(ed to Larry
Anthony which gtated that he hind

vivid memories of travelling along
the dist vond from South Golden
Beach to Wongung one nlght in the
80's to find myself alinost In the
drink beenuse Alan Bond hnd made
nn [llegal cannl cutting right through
to the ocenn'.

-l - he only problem with that statement

is that the only cut of the Jditt road

(the rond incidentally Is Hlepal) was

ade by the Ametican developears of the

Ocean Shoes estate, Princess Properties, ns

a condition of development cousent fur the
constiuctlon of the eanal in the eatly 70's.

Having followed that development
condition the canal was open o the veenn
until Inte 1976 when It was oxdered closed
hy the council In July 1976.

This was done only after the
developers, Princess Propeties, had council
accepl Habllity tor the lucrensed (lood
helphits cnuned by the closnre,

This accoplance by Conncil of
lability for consequent floodiug cnused
by thix cloaure Is clenrly documented In
Coundll minuto 631 dnted 27th July 1976.

There were several wainings to Councll
of thele fiability caused by thig closwe and
their non compliance with the development

ditions by the Public Works
Depaiment, including a waming fiom the
Minister for Pablic Works who in 1982 In
port told Council it “Is Hkely to be in an
invllows poaltion n tie event ol Houding
nyd tianmgr to property”.

Council Tost their planning powers in
the ently eighties and a planning
administeator Jim Wangh appointed an
acling mannger to Conncil Ray Rawson,
who in twin sppolited a 1etited engineering
scquainiance, My Frank Cranston, to

examing the deed of agreciuent betweei the

development compnny and the poveimment
of the day 1o investigate if there were any
bonding lgsucs still mltslamhng on the
development,

The origlnal development was covered
by n deed of ngreemént between (he
govertnment dnd the development company
which bonded vations iseues including the

Nood ontlet belor: e Innd wag allowed !0'

be developed or sold.

Frank Cranston on 2nd December 1986
izswed a confidentinl tepuit to Councillors

whl('h "contained potentinlly damaging
material” that confitmed he had found both
the anllcll minute of 1976 and subseqguent
povernment waminps of conneil's Hahility
for Hooding caused by the closnre. e went
further nnd warned the Hooding now not
only alfected Ocenn Ehores hut Golden
IPench asg well.

In his report Cranston algo
acknowledged Councll had hield a bond for
the owtlet since the ently 70's.

L Uhis veport hy Crnnston wae
censored before velense to the public and
tefevence the Hability of council was
covered over by a thick binck Hne,

Original Counclllor copies contain the
uncensored clanges and of course the
Counctl Minutes are still intact because
they canngt be censoned,

1 have been informed that Crangton has
since denied that he wiote the report In the
uncensoted version, which is a vidiculous
claim,

On Mothers' Day 1987 there was a
lieavy ralh event in the Shive and property
(looding veeurred in the nrea as the
floodwnters could no longer escape 1o the
vcean beenuse of the outler closure.
Properties were inundated in nrens that had
not been fooded helore In 1974,

Tn fact in 1974, in n much worse inin
event, which was also coupled with the
highest recorded tdal sutpe on the east
const of Australia (caused by heavy
cyclonic nctivity) there were no pmpmilts
flooded at Ocenn Shores.

Readers may recall the flooding In
Brlsbane and the destiuction of a village
called Sheltering Palms lmmediately nonth
of tha notth break wall at Bumswick Heads
duting the 1974 event, when 22 houses
were destioyed,

l)lning the flooding of Mothets” Day
1987, there were 1epeated calls from the
foodad residents and liom the State

- Bmergency Services (conlinmed by SES log

books) to teopen the closed vutlel to 1eljeve
the Hooding Lt these enlls were ignored by
Councll englnect of the day, Ureg
Aldergon.

A couple of days nfier the Mothers'
Day flood, I chalied ameeting nt our Ocean
Shores Roundhouse sales oflice (there
being no community halls in the aren ot the
time) where apgricved residents and SIS
officers contirmed thase calls to opels ip
the blocked owmlet,

Prior to and afler the flood of 1987, the

development company (which was sold o a

, Hits TR L

Bond company in IDM by m) renl rstuic
fitm) oftered to reopen and malntnin ihe

closed outlet. Council stendinstly rolused
this offer. ]

Linly nedlal photos clenrly show several
floud outlets to the veenn betweon How
Brjghton and Wuuynng and & Landg
Depattment map dated October 1887 show
a mnjor ontlet st Wooyuvog to the ocean
from Billinudpel Creek. -

Thir njor natural outlet I6 also now
closed.

The bund erected nctoss the canal In
the ently 90°s at Noith Ocern Shores is also
in breach of the development consent
conditions given to Bond's company for the
ielease of the canal blocks as that consént
wns conditlonal npon (he construction of
n bridge.

‘This bund was constructed by a Inter
development company, MEQWN, who
bought that part of land previously vwnod
by the Bond company and this bund I3 also

n mnjor canse of further flooding In the
Atea,

The myth of the size of Billinudgel
Watland and clabms of illegal openings to
the ocenn has been created by a local
envitonmental lobby BEACON and was
started in 1983 when NEACON had a minjor
input into the Dinft Plan for the atea In
1983,

You will find acknowledgomenms in the
Council Planning papers suppotting the
Deaft Plan, producod by planning
consuliants for-Council in 1983 of that
BRACON Input and also thelr misleading
staterments in rclation (o the "histary” of the
natural outleta to the ocean in this area.

1 puspect It was created by REACON to
try and block development in the niea
without them belng nware that the process
ol actually creating thig Intge avtlficial
wetland has eaused considerable harm to
existing resldential development bulli to
sale flood levels prior to these blockages
vcewtring.

1t is unfortunate that the myth hag boml
repeated by both newspapers and politiclans
alike in thel haste to align themselves with
preen voleg in our area.

It iz ensy to produce predevelvpment
photopraphle evidence ol the aron now
called Billinudgel Wetland that shows no
arens of peemnnent water and defined dy
flood path channels (o the ocean, now
blocked by man made obstiuctions.

0 e sionKR mAGATINE




One classic Is that of the actual
constinetion of Goldeh Bédeh showing the
hulldozing of a large atéa of grotind into o
major oullet channel to the ocean in' the
vicinity of Helen Sueol.

The gurveyor for that Golden Beach
project is still alive and is hnppy (o conlinm
that he warned the Council of the day that
the men would {lood il blocked and should
never have been filled. :

After the 1987 Mothers' Day flood,
Byron Councll reinforced the closed outlets
in the atea by bulldozing sand up from the
beach to create a Intge Liontal dune to
1eplace sand lost to beach erosion caused by
the retnining walls huilt by PWD.

WD have ncknowledped in their own
=<-sontg that these walla at the mouth of the

mswick River have accelerated beach
eroslon significamtly.

This action of blocking outlets by
Councll is In distinct contrast (0 nctions
tnken in Dyron Bay whare pediodically the
sand ix removed [rom the Belongil to allow
{loodwaters to escape in that nren.

Sunngely Council had no simila
teservations about cutting a channel
through an aren in Byton Bay ot Pacific
Vistn eatate (which was cleatly identilied ns
belng of significant abotiginal impottance
in the same 1983 planning papeis) when
that arer also (looded badly in 1987,

The 1ock wall erected across the mouth
of Matshalls Cieck In the enrly GO's ling
been identificd as a mojor sowice of

LA sl b bR sl

blockage by Robin Warner for Webl

McFKeown and Associntes, Council's’

current flood consultants.

‘These sama Hood consultants have now
computer modelled conclusively that if
thege ontlets were open (o the ocean and the
accumulation of sand canzed by these
blocknpes were temoved from the river, no
[looding would occur In the Ocean Shores
area as planned by the original developets
of the estate.

There would be massive reductions In
flood levels elseshere.

The other benelit to diedping and
removing these accimulated blockapes is
that the water quality within the canal and
the river would dinmatically improve il
there was an clficient tidal tushing
throughout the gystem. Something that has
been sell evident to mosl long term
residents for years.

This of course doesn't mean you
should antomatically develop these
svens helind these natural outlefs ns
these Hood paths, while not containing
any waler 99% of the tie, should
remndn nyallable to reduce Hood levels
when fMlovd rafns do oceur,

I find It amusing when we have people
valling the water in the existing Noith
Ocean Shores area "natwral” when these
water arens were created by bulldozers by

Dtean Bhovey
Miunardok Hyede
Margheiy Creak
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the original American developers less than
25'§enis ago.

In order-to fully apprecinte (e man
made changen that have recently created the
welland behind olden Beach, T provide a
copy of n map diawn accurately Trom
historical photopraphs and surveyed early
Lands Department maps of the natural
dininage pattern for the atena to the ocean,
with the subsequent man made changes.to
that histonical dvainage,

While nover having boen a fan of Alan
Bond, T don’t think Lairy ean blame him for
something he never did. Either the diink
Loty vividly remembers almodt golng into
one night war pre 1976 when the eanal wor
lepally open to the ocenn, or mote likely, it
wng indeed the enly 80°s an claimed by
him, and it was one of the huge water filled
holes that appears regulatly on the old
mining road between Wooyung and Golden
Beach every thme it raing, that he neadly
wenl info,

From the ensily doctmented facts, it is
plso very evident that Alan Bond never
legally or illegally cut the canal into the
ocenn aned T hope that if Lany is indeed
"niming to provide Richmond with a stiong
and elfective voice” he has a better " vivid®
meritory tecall than that attributed to him on
this Issue. A

-Jim Mangleron
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HOW BLOCRED

This moap hae bnen diawn from historieal aaral plotographie which clanily show the nntural dinfnage pallarn lor the eatchmant aran,

ILin avidant that the continl natural syatem of Marehalls Craak and Rillinudgnl Creek hag bean (otally tamovad In the vicilly of South Golden
Hanch, and that villags haz now baan aurroundaed by lavee banks to proteet It kam e conanguantial risa In loodwalars,

Tha mouth ol Marshalla Creal has bhaan blockad by a rock wall configuiation buill In Noadings Day by tha Publle Works Dopartimant In the 1960's,
Tha major natal outtat of Billinudyal Craak to tha noith of Soulh Golden Bench has also bann claand by mnn made obatiuctlons,

JJ o toss of a emall villaga eallod Sholtaring Paling, lnumadialaly noth of By iswlck Handa, oceuod In 1074 and waa a direct toaull of the araction
of gen walla by the Fublle Worka Dapantmant during the 1960'a,

As n consequence of thase major altarallona to the nalural dralnnga syetam, an arma lo the noith wast of Soulh Goldan Baach hns now bacome
n awnmp and all aveae 10 he soullh of tha blockagas In the Goulh Goldan Banch alan hava now bacoma lloodprone.
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[><] the Secretary

BRPC
"0 Box 925
Mullumbimby 2482
The Manager
Paterson Consultants
60a Prince Street 23 April, 1996

GRAFTON 2460

MARSHALLS CREEK FLOODPLAIN MANAGEMENI PLAN

Dear Bill

The Commillee has been infotmed that you have been engaged to prepare the above
plan for Byron Shire Council. We wish to inhhoduce ourselves as a group of local
1esidenls concerned wilh the slate of the walerways in the Biunswick Valley,
including Maishalls Creek. A copy of a brochure oullining our philosophies is
enclosed for your information.

Like many others our observaltion of the timefiame of the degradalion of our river
syslem leads us to conclude that human aclivity both in the catchment and in the
walerways is the basic cause of the degradalion. We aie therelore extiemely
concermed aboul activities which interfere with the behaviour of the natural water
system. We would like lo see Marshalls Creek 1eluin lo ils former beauly, one of the
main reasons why people reside here.

We wish lo make contact wilh you, to be put on any mailing list you may have and to
offer our services as a group including residents of the lloodplain and long-tetm
tesidents of the area. Please keep us informed of public meelings and consider
consulling us, especially on envitonmental issues which we understand are one area
of concern nominaled in your biiel.

Yours faithfully
@\) e &K Parerson
(Duncan Dey) : Consullants

for the Commiltee
2 6 APR 1996
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WHAT CAN YCU DO7?

Look at the list above and see wnere you fit in.

If you are farming the land (and keeping the rest of us
fed) ask your local department (NSW Agriculture
842100) about the technigques that minimise erosion,
or that reduce the need for chemicals. Large
proportions of these wind up in the river either killing
aquatic life or growing the wrong ones. Can you farm
with less chemicals than you have done? 1% of
produce is now crganically grown in Australia.

Ask the water people (Land and Water Conservation
427799) apout the significance of the “Ripanan
Zone”, that part of the vailey rignt beside the river.

Taik to your older generation about the shape of the
fver in the old days. Was it deeper or snallower,
fasier or siower, saltier or fresner, more waves or
less, etc.? Are there fewer fish than then, fewer birds,
different species? How do they feei about the river?

Find out through the Council notices or your iocali
Progress Association about deveiopments in your
area and ask the Council to modify or refuse ones
that fill or drain the land. Eacn development of this
kind is considered by Byron Shire Councii following a
Development Appiication that you may read and write
in about. The Counc! needs your heip to understand
the issues. The environment needs you to speak up
for it. If you live here, you are a custodian of the
environment, and deserve a heaithy place to live.

DCN’'T PCO POO THE BRUNSWICK

If you live in town, you're probaply connected to the
sewerage sysiem. A sewer is a large pipe running
along under the ground past your house. |t transports
liquias away from your place by flowing downhill. The
liquias carry soiigs with them. Everything you put in
the toilet, the sink, the washing machine, the bath,
and the shower goes down the sewer. It oniy works
whnen everything is flowing - it requires water as the
transport medium. The sewer aiso coilects rainwater
by mistake, and some factories and shoos put things
down the sewer different from wnat you do at home.

~

This is great for getting rid of things you don't want,
but they all finish up in the river! The sewer takes
them ever downwards to @ sump from wnich they are
pumped over to the treatment works. They get
“reated” which is an attempt to separate the water
back out from the rest. The water gets dumped,
along with whatever couldn't be retrieved from it. The
amounts retrieved are quite small. What gets
dumped inciudes mast of what you put down the
sewer. In the Brunswick Valley, all three Sewage
Treatment Works (STWs) dump into arms of the
Brunswick River.

Everyone in town is forced to connect to sewerage

" and must have a flushing “water cioset”. Ask Council

and State politicians to change legisiation to allow
and encourage peopie to have “dry” composting
toilets in town. They keep human excreta out of the
sewer in the first place, and provide compost for your
garden. They are cheap and.are not & heaith hazard.
They don't even smeil.

If there is no toilet connected, the rest of that house's
sewage is called “Grey Water®. Ask Council and
State poiiticians to change legisiation to ailow and
encourage people to re-use grey water on the garden.

Think apout the chemicais you use at home. like
cieaning agents for your teeth, body, ciothes, wash-
up, househoid, pet, car, etc. Can you use less? (you
don't nave to use as much toothpaste as the models
on TV do. try it). Use brands of cieaning agents that
are environmentally friendly, but use less of them too.
Buy detergent with “No Phosphates”, pnospnates
can't be treated. They pass straignt to the river and
grow aigae there, and the wrong kinds of fisn.

Basically, the more things you keep the out of the
sewer, the healthier a river you'll have. Wouid you
rather be squeaky ciean, or have a river you can
swim in.

4.
WHAT THE COUNCIL IS DOING

Byron Shire Cauncil has acknowliedged that there ars
water quality probiems in the river and it has vanious
roles in solving them. In its May 85 "Council
Promotion” the Council says "Our rivers are poliutec
from deteriorating sewerage structures, rural runcff
and urban drainage.” Council's responsibiiities 10 the
river stem from its activities inciuding:
a. controlling ail forms of development in the Shire
b. ensuring that those developments are carried ot
as approved in the paperwork;
¢c. construction and repair of infrastructure like
public roacs, sewerage, parxs, eic.;
d. weed controi in public spaces:
e. management of stormwater from urban areas:
f. operation of three sewage treatment WOrKs.

Unfortunately past practices have meant that none ¢
these roies has respecied the river. There is a huge
deficit of care. Council is aware that it will not be ac
to ciean up the river singie-handed. "Solutions
require community-wide action, both in measures 10
reduce pollutants and coming up with the necessaly
finances to aadress infrastructure shortfalls.”

Cf course the Council has final say on its activities
(like a to f apove) and may stiil need convincing of
the importance of orfenting them towaras a ciean
river. You can help by telling them this, especiaily
election time.

WHAT STATE GOVERNMENT IS DCING

Various authorities are invoived and eacn is aware ¢
pubiic concem for the state of the Brunswick River.
The Eavironment =rotection Authority licences ail
discharges 1o the river and reguires a Poilution
Reduction Program for any discharge it beiieves is
poiluting. Cne has recently been required for the
STW at Muilumpimby. Any new works that inciuge 2
discnarge to the environment must get Foilution
Cantrol Apcrovai from the E2A before buiiding.

Land & Water Consarvation stuay the normal
benaviour of our waterways. NSW Public Works ne::
gesign ana finance major pubiic works, like the new
sewane treatment works at Ccean Shores.
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WHAT THIS COMMITTEE IS DOING

BRPC is a community group concemed apout water
quality in our peautiful valley. Its activities to aate
have included a general community meeting in
Fepruary and a Clean River Rally which
demonstrated public suppor for its aims of cieaning
up the river. A series of motions put by the Rally has
been passed on to Byron Shire Council and will again
be supmitted in June as a petition. The motions read:

4. that we censure Council for allowing the Brunswick
River to become poliuted,
2. that new sewage treatment works be Duilt 10
replace the obsolete ones draining to the
Srunswick. No more bandaics! A Council wno
can find 57.7million for a new headgquaners can
fing a few million for that,
that Council be more open and consult with and
inform the community on all aspects of sewerage,
stanting immediately with the repair proposal for
the Mullumbimpy piant and with the pubiication of
test results,
4. that Council undertake adeguate monitonng to
ensure our heaith and erect notices in prominent
nlaces wnen limits are exceeded.
consicering the state of sewage treatment on the
Srunswick and the lack of testing for viruses, that
we hold Council liable for the pubiic health of river
users,
that there be no further deveiooment until the
sewage treatment probiems are resoived.

[95]

on

[8)]

BRPC plans to estapiish and operate a long-term
water guaiity monitoring network in the valley under
the state government's Streamwatch program. The
Councii supports the Committee’s monitoring ptans
and has recently expanded its own river testing.

BRPC is liaising with iocal and state government 10
see that each is aware of the poor state of the nver.
By raising their attention to the probiem, it hopes t0
get action and have each authority fulfil its legisiative
function. If the legisiation falls snor. it will lobby
poiiticians to change the iegisiation. We appeal to
residents of the Brunswick Valley 1o ungerstand the
nature of the probiem. to do wnat they can to heip and
not t¢ accept anything iess than a clean river.

— Brunswick River Protection Committee =

><Ithe Secretary
BERPC
PO Box 825
Muliumpimpy 2482

WHAT HAPPENED TO THE BRUNSWICK?

Once upon a time there was a beautiful little valley
through whicn the most easterly river on the mainiand
of Australia flowed. The water in the river was ciean
and the environment was shared amongst all the life-
forms that lived in the valley. There was a general
balance with a coming and going of natural events
like flooding, drougnt, tides, seasons, ice ages, and
species.

The area was so beautiful that Europeans even
settied here. with their funny vaiues. We enjoyed the
river and most old peopie can still recall their
connections to the Srunswick River for food,
transport, recreation, peace. 3ut we changed the
balance with our large scaie activities like:

« removing vegetation from the catchment, ang
even from the banks;

« opening the soils to erosion:

« adding cnemicals like fertilisers, herpiciges, anc
pesticides to the catchment;

« resnaping the mouth river to suit our transport;

 draining the wetlands that are part of the river's
bioiogy;

« blocking and filling the lowiancs where flood and
tide used to spreac:

» even aading cnemicals and nutrients straignt intc
the river itseif.

Some members of the community think that a
beautifui river is worth the effort. You can swim in it.
or watcn the other aguatic life in it. or eat the fish out
of it, or just think what a good thing it is to have
around. Others think that it's a place to get rid of
anything you don't want, because the nver will carry it
away cheaper than any other means of transport.
Many peopie are still learning about the relationships
between the river and sources of pollution like the
ones above.

WHAT CAN YOU DO? see page 2.
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Dear Sir

In reply to your letler 21.4.96 your ref. 95-049 concerning looding on the Marshall's
Creek Ilood Plain.

We particularly draw your allention (o two issues.

Firetly we want a ban on il on the Hoodplain. There are a number of other solulions
to building and every bit ol lill incrementally increases the Hood risk in already Hood
prone areas.

Secondly, we leel partial or total quarantine ol development on the Hoodplain is

Y i | I I |

cssentinl, There mre alieady enough building blocks available, too many people and
Brunswick River and Mashall's Creek are heavily polluled.

While it may be suggesled that the other options would negale the need for No Fill
and Quarantine, we would like to point out that the other options, Oullets, diedging
ele, are way down (he track and unproven while the No Fill and Quarantine oplions
can be aclivaled by the stroke ol a buemrocratic pen, and AT NO COST.

We also have grave conceins al the speed ol the waler level rise in the 1995 lood,
wilh relatively little rainfall (12"). ‘The most obvious cause of (his rapid vise compared
lo olher Hoods was the massive earthworks used to 1l the Eldorado Eslate al
Billinudgel in 1994, demonstiating starkly how [ill alfects Hooding downstieam and
upslream.

Finally we would like to raise the issue ol acid-sulphale soils in the area, we have had
two classic occurrences of this phenomena recently, hoth of which caused lish-kills in
the Capricoria Canal bul exlended the full length ol NMarshall's Creck. The cause was
distuthance ol soils in the ealchment upstieam of the Canal in the prepaation of a cane
fanm.




It appears lo this Association, that this lragile ecosystem is al saluration poinl. We me
now well inlo the process ol polluting our oxwn nest. Our children can no longer swim
in the River System and residents are al serious health risk when weather conditions
produce algal blooms and disturhance ol soils causes lish-kills. \We experience much
worse Hooding wilh less rain than we did some yemrs back and we are angry that our
repeated warmings to Council have been ignored To dale.

Owing to the shoriness ol time, we mre sending only this abbreviated submizgion, we
have plenty ol documentation on lile il this is ol interest to you. Please leel lice to
contacl us al any lime,

We wre relying on you as authorities in (he lield to bring some sanity to (he lutwe of
our area.

Sincerely Yours,
Aundrew Hall

VICE PRESIDENT
802027

Ruth Ashlon
SECRETARY
801055
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Paterson Consullants

Engineering, Planning and Envitonmental Services.
'O Box 596

GRAFTON NSYY 2460

Dear Sir,

Re: Marshalls Creek Floodplain Management I'lan.
(Relerence 95:049)

With Reference to the above study Telstra has a number of cables that traverse
through this area. These cables were installed under the Telecommunications Act
1991 Part 7 section 128,129 and 131 taking into consideration the access to and
flood effects on this network.

Should there be a need for Telstra to relocate or repair any network due to the
excavation of any drains, channels or the daming of certain sectors then these costs

are (o be borne by your client .

The amount of resources and funding should we be required to relocate Telstra's
network cannot be supplied until a  working plan is prepared.

Trusting this will assist with your study.

K/ A -~ Paterson

...... L £ « Consultants
f/{/ry Fisher '
orthern Sector CAN Planner [
NSW Country and ACT Region 3 M
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Department of School Edycaliopf®BNo: 221

North Coast Region R
I’O Box 422 s ,
I,ISAI(_)I{I_‘: NS['V 2430 AL}] ION. ..........................
Y I e Shreinit
TO: Paterson Consultanis Pty Limited

Atlention: IKCW.Palerson
Iom: Margaret Canplon-Jones

Subjecl: MARSUALLS CREEK VLOODPLAIN MANAGEMENT IPLAN

Regarding your correspondence of the 22 Apiil, 1996 concerning the alove maller 1
would like to thank you for the opportunity {o commient bul musl inforn you thal the
Department of School LEducation is presently resiructuring and the Norlh Coasl
Regional office is winding down ils operalions, with all funclions being liansferred lo
the Department’s office in Newcaslle.

Accordingly, I have forwarded your letler lo the Newcastle office and advise you of their
address and possible contacl person :

My Barry Wheeler
Departnient of School Edncalion
NSW Governmenl Offices
Level 1 Bull Streel
Newcaslle NSW 2330
1 trust this is salisfactory.

Regards,

i Q)@wﬂﬂh O

Margaret Camplon-Jones
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RE: MARSUALLS. CREEK _FLOODPLAIN MANAGEMENT I'LAN

COMMUNTTY NEWSLETTER APRLL 1996

I would like to have Lhe opportunily Lo have inpul inlo the plan
to ensure thalt existing and fulure development can proceed whilst
minimislng flood impact.

v Interest ls as a local resldent and land owner of some Lwenly
,oars,

1 have commisslioned (1994/1995) many Lthousands of dollars of
current Engineeving research kReyed in with the Webb McKeown
computer flood models for siles within Lhe flood plan area.

2nd May, 1996

I attended segwent of your Communily Contact meeling at the Ocean
Shores Public 5chool yeslterday evening. T can only say 1 don't
envy you the .'_\s-:k of satisfying all Lhe cliw-.ngrznl; needs and
opinions expressed, 1 don'l think its poasible,

I would appreclate the opportunity Lo have lurlher impul wilthout
monopolising your valuable time., FPlease phone me at your
earllegt convenience.

" posltion is that developmenl Lhat doesn'lt exacerbale existing
ra0o0ding conditions should be considered on its merils and that
the flood plaln managemenlt plan NOT be used as a Lool to alienatae

“future potential landuse options. After all the [lood plain
HManagement Plan 1s about wanaging [loods NUT stopping
development,

Best Regards, ) .

= 1;f?§f/ %

,ﬁgx,/ﬁgzz;git.mégﬁwa
C;’ga////

Roger Buck

Ph, 066 051754 w
018 660240 M
Fax 066 851966
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Paterson Conssultants 'ty Ltd
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Attention K W Paterson

Dear Sir,

Re:  Marshall Creek Flood Plain Management Plan

Paterson
Consultants
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Enterprise House

1 Fitzwilliam Street
Parramatta NSW 2150
Australia

DX 28448 "arramaltta
Phone (02) 841 8600

Fax (02) 841 B688
International Access (61 2)

HD/DEDDEN/O002/TI

30 April, 1996

I refer to your letter of 22 Aptil 1996, in which you request a submission regatding the

subject matlter

As Landcom has no land holdings nor any other interests on (he New South Wales
Noith Coast, it is not appropriate for Landcom to make a submission towards the

subject study.

Yours faithfully,

Afertote,

Keith Dedden
General Manager, Operations
LANDCOM
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GUMMARY

The Brunswick River Floodplain Management
Investigation (BSC, 1989)(the Study) fails in a number of
importent respects Lo adequately address Lhe questions of
flood behaviour and flood mitigation options in the Marshalls
Creek rloodplain and the Billinudgel Swamp area.

The way in which the Study has been conducted fails
to comply with the principles sebt out in the NSW Government's
Floodplain Development Manual (IWD, 1986)(FDM) in a number of
substantial areas, relating to both the procedures and the
conbtent of the SBtudy.

The Study does nol follow Lhe procedures sebt oubt in
the FDM relating Lo Lhe existence, role and composition of the
Floodplain Management Commjtlee; does nol consider the possible
impacts of ocean overtopping of the dunes and of floods of less
than 1% probability; does nol select Lhe flood standard as
part of the investigation; does not Leke account of socinl,
economic and ecological issues in melecting the flood
standard or assessing flood mitigation options; and does not
connider nll feasible options for flood mitigation measures.

The Study does not take accounl of a range of
scenarios of possible greenhouse effect impacts. The reasons
glven in the Study for not doing so are either irrelevant or
wrong. A range of scenarios of probable and possible green-
house effect impacts should bave been modelled, covering sea
level rise, increases in rainfall, and increases in storm
surge height due to changes in cyclone frequency and intensity.

Failure Lo properly consider Ulie possible impacls of
the greenhouse effect could lead Lo new developmenl Lhat might
wilhin decades Le subJeclt to frequent flooding, and mitigation
works for exisling sebbtlemenls that do not stop flooding.

The economic cosls Lo bolh Council and the communi ty could be
enormous, and a significant risk Lo life could slso occur.

The design rainfalls used in the Btudy are open to
serious question, as Lhey are not based on all Lthe available
information relating to both intensity and spatial disbribution,

and they may lead to an under-esbtimation of 1% design flood
flows by 15-25%.
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The 1% peak ocesn level used in the Study (2.6m AHD)
ig based on a false assumption, and Lhe 1% pesk ocean level
should be %.35m AHID. The modelled assumplion thal peak sLorm
surge and high tide would occur al Lhe same Lime is wrong, and
the effeclts of different relalbive Limings of peak sloirm surge
and high tide on flood levels in Lhe Hew Brighton - Soublh
Golden Beach - Ocean Shores area should have been investigated.

The assessment of flood mitigabtion options in the
Study is totally inadequale. Some options have not been
considered at all, others have been dismissed wilhout reason,
and the assessments of most options are inadequalte and in some
cases conbtain serious errors. In particular, the performance
of the proposed North Ocean Shores flood oullel in relation to
flood mitigation, ocean inflow, beach recession, and possible
greenhouse effect impaclts is nol adequalely assessed, and it
cannol be concluded that the outlel would have any benefit
even under presenl conditions.

The considerable differences belween Lhe 1% design
flood levels found in Lhis Btudy and Lhose found in the earlier
Marshalls Creek Flood Study (PWD, 1986ma) have nol been
explained, and may indicate Lhal Lhe order of accuracy of the
modelling of flood flows is equal Lo Lhe benefit offered by the
suggesbed flood mitigation options.

The failure Lo clearly define the aims of Lhe Study
has lead Lo considerable public confusion over Lhe Study's
results, and the lack of informaltion and explanation of many
details of the Btudy make 1t very difficull Lo adequately
comment on some aspects of Lhe Study.

The Study contains many faults, some of which are of
sufficlent magnitude to meke it of no practical use in its
present form either for the purpose of rezoning land or pulting
conditions on the development of land, or for the planning of
any flood mitigation measures.
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Paterson Consultants Pty. Limited
60A Prince Street
Grafton 2460

Dear Sir,

Thank you for your invitation Lo participate in Lhe consultalions
about the Marshalls Creek Floodplain Management Plan. It is timely that
as I write, there is flooding in that area of Lhe Brunswick Valley, so
the opportunity is there to look at Lhe real life situalion once again.

We considered Lhe subject at our last meeting, and it was agreed that
there is very little that we are able to add Lo what you already will
have collected from Byron Shire and other records. There is some anecdo-
tal information however, which may be ol interest Lo you.

This came to us when we gathered informaltion aboult Brunswick Heads as
a holiday place. Owners of holiday cabins on the north beach told of the
marine wonders of Readings Bay before surplus rock supplies were dumped
there at the end of the river works in the early 1960s. 1t seems Lhat
the water movement in that area was grealtly impeded when leltovers [rom
the training wall project became "fill" in the Bay. Since thal time, it
has been noticed that marine flora and fauna are not nearly so plentiful
and this has been put down Lo the change Lo water [low patLerns.

1f this information is useful to you and you need to know more about
it, please feel free to call me.

Yours faithfully,

Q\@M\J %\/&V()

Robyn Gray
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Dear Sir
NMarshalls Creck Floodplain Management Plan

Thank you for your invitation offering the Department of Housing (o patticipate in
the above project.

The Department has little involvement in this area and therefore will have to
decline your olTer.

Thanking you again.

Yours sincerely

g
JIM ALLEN
for The Regional Manager

51 Moonee Stieet, COFFS HARBOUR = Administration: Telephone (066)50 1300 Tax: (066)50 1388
P.O.Box 524 COFFS HARBOUR N S W 2450 Client Service:  Telephone (066)50 1333 Tax: (066)50 1350 »




I cvci Hoil
Consultants

7 MAY 1908 4 /C’uJC

S N _-DOEUMEN AECEIVED /0//%{///?,( A’/w«f ‘
Jposno: W5 NN N Gearil SHones WA
lTEMNO /I/JCJC?‘/“J‘?

k/@(l/( Q[‘:\; AC"ON "-""--'-'-;-'f.'-".'.'f.';f ...... - S -
o Aa

; (/dcu,/ zvu&»{),&m,( /UG'/
“ Ao WRTE S0 /aua M@M / o/j/m/ m)/ G di cutlen //{/az”
r?/Z/C,a.hm oyl - d/Z ﬂ/b WO(L@ Uchéa/
b el T cnisd “Co 0 M/O o S
Y ﬁ(feﬁ’ {/ /é(twc, 7 woo edeclesl A SO,
o JoiAns @) L S P /(/;ue/ G ALsow] 7dx foslioac

/“f/‘iﬁr’é ete . 7o a.u,«/g/ab/é& /f(,&?’cﬂ) O(/Myﬁu
//c//f//On/ o MC@ Capolmand 1k ) 00[7

e GAANS M;Lm7 % /é;é){/é/,A V40 / 2 ofe ,,%e

/ol olbhal Scele 7, v /a/a
/%cofu/fm/ﬁ Cotn /A?/m J//?A/g

7 s %’/’M ﬁ u_/(//u,/?e,z

ﬂ cwall %fa /52) ey ¥ Q&‘e //;o//FOQZL(»CLQ,/f,,,
J. /N Ce, gf WA 0//(‘ ¥ 7 o 9 /%Jz INUNCPP ot
/ﬁ- (/// 1?//11/{ : / Wf /Lc{,p ‘/&lcadn} Wgﬁ/ /ﬁ,\ 6(/-6(

5 %oq//ﬁ, /.f’},(/o/ o, 9 7¢//J CC:A/GC’»{'A,J“ /’?70‘ W/Lt”/é
V/ N v et S, aW/ /Jeﬁa”%f o J&
AN SN //M@/cf /cue/( b

/wx/(//n/_ it wecler fie Dj’ouc/ ﬁ ue e d/jéeﬁ
oy K9 Roxflf Sroe oF A Brena oA /SToen
dnCe %M G C_( w2 Z/ /5)?_ . W L SR

e g
e




‘ : Your ref; 95-049

7 May, 1996

The Direclor

Palerson Consultants Pty Limiled
PO Box 596

Gralton NSW 2460

Dear Sir
Re: Marshalls Creek Floodplain Management Plan

Please be advised that the North Coast Institule of TAFE do nol have properly interesls in
the sludy area nominaled for (he Marshalls Creek Floodplain Management Plan,

Consequenlly, unless you delermine a specific need for our involvement in the plan we will
remain as communily observers and trust that the oulcomes will nol adversely allect our
clients and stall who may travel lo and fiom the subjecl area.

Yours failthfully

5%

Ross Christian

Property Manager
North Coasl Institute of TAFE

fc jw
File: winward/letter/marshall

NEW SOUTH WALES TECHNICAL AND TURTHER EDUCATION COMMISSION




NETWORK/TAMWORTII AREA

10 May 1996

Mr Bill Paterson

Paterson Consultants Pty Limited
'O Box 596

GRAFTON NSW 2460

Dear Sir

A_-u'.w..‘_:‘.:r:lmvu..r']

Palterson
Consultants

1 4 MAY 1108
DOCLAENT RECEIVED

JOB NO: QS f"/f/

"1TEM NO:

AEFICINEE 2 i

..........................................

MARSIIALLS CREEK FLOODPLAIN MANAGEMENT PLAN

4?4’ TransGrid

Northern Region - Tamworth Area
Goonoo Goonoo Road

PO Box 526 Tamworth

Mew Soulh Wales 2340 Australia
Facsimlle (067) 651 683
Inlaphona (067) 651 666

Thank you for your request for a submission from TransGrid on this Management

Plan.

TransGrid, at the present time, has no assets or planned assets in the area.

Yours faithlully

D 3. Tores
10/ s /19a¢
D TURNER
MAINS & ENVIRONMENT ENGINEER/TAMWORTII
\

TransGrid Is the rnglstered business nama of tha Elaclicily Tranamiasion Authorily
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Owtel: M rameEns NDW Agriculture

DOCUMENT RECEIVED

13 May 1996

e - k Bruxner Highway
% | ().'l
Paterson Consultants Py Ltd i i ey T
AIEISPN, LONSURLOID XL BUS ITEM B0 Auslralia

PO Box 596 el
GRAFTON 2460 RONERE s o lelephone (066) 24 0200

e 3o N P Facsinile. (066) 28 1744
Dear Sir -

MARSIHALLS CREEK FLOODPLAIN MANAGEMENT PLAN

Thank you for your letter of 22nd April secking, the comments of NSW Agriculture with
respect to the proposed study.

There are significant issucs NSW Agriculture would like embodied in the study. These are:

° Acid Sulfate Soil - There is a high probability that the maps study arca may contain
acid sulfate soil or potential acid sulfate soil. Whilst risk have been published by
Department of Land and Water Resources. 1 helieve that a more detailed study of
the area is justilicd in order to understand water quality in that area. There are a
number of firms which have expertise in that avea R.J. Smith and Associates phone
283 472 at Alstonville and Neil Sutherland, Soil and Water Control Murwillumbah
phone 726 644.

. Agricultnal Land Classification - It would appear from your map that there could
well be significant agricultral Tand particularly in the western sector of the study
arca. Some of these lands are used for sugar cane production or have the potential
in sugar cane production. It will be necessary for a detailed study to be carried out
1o identify these lands. NSW Agriculture could provide this information by way of
a consultancy.

. Prime Agricultural Land in the Byron Shire is a limited resource. Prime agricultural
land consists of Tand classified of Class 1, 2 or 3 or specialists lands. However,
cvery elfort should be made to preserve these land classes for future feed and
fodder products. These lands should be idemtified in the agricultural land
classilication study, and any management option proposed should ensure that these
lands are protected or managed in a way to provide this resonrce in the future.

M R BELLERT
Apricultural Environment Officer
CAWPDATABELLERTWMARSHALL.LLET

llead Oltice: 161 Kile Streel, Locked Bag 21, ORANGE NSW 2800. Telephone (063) 91 3100
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YOUR REF: 95/019 DOCL:. -+ = CEWED POBOX 110
OUR REF: e i e 21 CNRRING 10N SIREET
e JOB NO Cl< Y ‘-ld\ LISMORE NSW 2480
i TELEPIONE __(066)23 0660
13 May 1996 ; ‘T_EM Ni_ ! FACSIMILE  (066) 23 0651
LAGTION: cnviicscssses .
M . SR

The Director

Palerson Consultants Ply Ltd
PO Box 596

GRAFTON NSW 2460

Dear Sir

Relerence is drawn lo your leller dated 22 April 1996 concerning the above.

NorthPower has the following dulies, obligalions and powers in the sludy area which may be alfected by
management oplions oullined in the Newsleller:

1 To provide eleclricily supply lo cuslomers requesling conneclion in the study area.

2 To conslrucl and maintain any overhead powerlines, underground cables and olher assels necessary lo
provide eleclricity supply in the sludy area.

3 Ensure any earlhworks or changes to the physical environment do not adversely elfect NorthPower
assels in lhe sludy area.

As is the normal praclice associaled with such works, NorthPower would expect that all costs associated
v lhe modificalion, moving, lowering, raising or proleclion of NorthPower assels brought about by
“lwodplain Management would be met by Byron Shire Council.

I thank you for the opporlunily to make comment on the Plan and hope that the above information is of
assislance lo you. Please contacl me on lelephone 066 23 0666 should you require any further
information.

Yours faithfully

Wil

VINCE KELLY
NETWORK MANAGER
NORTH REGION

FOR FURTHER INFORMATION CONTACT: Mr Vince Kelly - Phone 066 23 0666
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IJOCU'VIEI\ ' llt‘;(“EIVED 15 May, 1996
‘ M'r K W Palerson 03 NO: ((S O Y }
| Direclor
| Palerson Consullants Ply Ltd TEM NO:
PO Box 596 b
itk B G ——
Dear Sir Ao

Re: MARSHALLS CREEK FLOODPLAIN MANAGEMENT PLAN

Thank you for your letler of 22 Apiil 1996 requesling inpul from NSW Fisheries in regard lo the
above plan.

I have allached for your use Habilal Prolection Plan No. 1 which sels oul in clear language the
responsibililies for environmental proteclion under the Fisheries Managemenl Act 1994,

In regaid lo the oplions oullined NSW Fisheties Is pailiculairly concerned aboul the proposal lo
dredge Marshalls Creek.

As has been previousty pointed oul o Byton Council and olther commillees and consullants who
have examined (his issue, Marshalls Cieek conlains a variely of lish habilals and as a resull a
polentially diverse fish communily, To asceilain whal values (here are and lo be able lo
accuralely predicl any unpacts the following aclions are suggesled:

Addiess significant issues such as:

2 The value of the exisling combinalion of habilals, in parlicularly shallow and deep
sandy areas,

% 2. The impacls of removing cerlain habilals, e.g. shallow shoals, on fish populalions in
3 2 cresk,

3 Possible changes in physical characlerislics of the environment (hal may resull from
diedging, and their impacls on fish,

4. The shorl and medium lerm elfects of the diedging process.

To addiess lhese issues a reseaich program is broadly desciibed:

I A mapping exercise lo accuralely locale fish habilals in the creek.
2z, An assessment of benthic inveilebiales localed in the areas lo be allecled by
dredging.

2




4

3. An assessment of the distiibulion, populalion stiuclure and feeding ecology of the fish
fauna of the area.

A. A compilalion of environmenltal paramelers such as lemperalure, salinily, oxygen, pH
and sediment composilion.

In order lo oblain meaningful answers the following sludy ciileria need to be adhered lo:

1. Sampling should be conducled over four seasons so as lo accounl for nalural
variabilily.

2, There needs lo be conliol siles lo guage experimenlal againsl nalural varialions.

3. Adequalte replicalion is needed so as lo document nalual variability in lhe

paramelers sludied.

4. Il the dredging project is lo proceed a moniloiing period of aboul lwo years is needed
lo document paramelers which may take longer than 12 months 1o recover fiom
dredging eflecls.

Should you wish lo discuss the maller any further please conlact me on (066) 261 394.

Yours sincerely

A

0

Craig/(}opeland

“Regional Biologisl
Fish Conservalion Managemenl Branch

NSW Fisheries, Bruxner Highway, Wollonghar NSW 2477, Australia
Tel: (066) 261 394 Fax: (066) 261 202
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Roads and Traflic

Glenn Chaitleston (066) 401339 Authorlty
Your ielelrence: 95-049 S e e Graon Zone
\ Patersoit
Consultants
1 7 MAY 1008
oCL . NT RECEIVED
The Direclor \ P8 N i Better Roads. Safer Roads.
Paterson Consultants Pty Limited 1TEM RO Saving Lives.
Engineering, Planning and Environmental Services e i
60A Prince Slieel . 2 31 Victorla Street
GRAFTON NSW 2460 AGCTION: eeessersnassansenneas A
Telephone (066) 40 1300
Facshmlle (066) 40 1301
= PO Box 576
ATTENTION : KW Pallerson Grafton NSW 2460
DX 7610

MARSHALLS CREEK FLOODPLAIN MANAGEMENT PLAN

Dear Sit/Madam

| refer 1o your lelter daled 22 April 1996 concerning the above and advise that the
Sludy Area for this Plan will be affecled by the Authorily's fulure route belween
Brunswick Heads and the Queensland Border.

This invesligation is currenlly being underlaken in conjunction with the
Depaitiment of Uiban Alfairs and PPlanning and the Depaitiment of Transpoil.

The proposed road will be required to be constiucled across the floodplain above
the 1in 100 year (1% AEP) llood level.

Yours faithfully

P . Gllwe
(&t

P J Collins
Zone Manager

15.“;‘.}’1 a5

C:\Wsers\Typing\Glenn\M2 190
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Mr Bill Patterson B KJ'{’ ”c‘“‘:g/“{

(6 [s]

f Dear Bill, ( AY -0y \

| ~- g
| have assembled some relevant documentation that should be of assislance in
your presenlalion of background and understanding of the oplion preferences
given by the communily over now a decade and the Maishalls Cieek I'loodplain
Commiltee during lhe pasl b years.

| Firstly, | have given lo Lex Nielsen copies of pholographs and a Lands
| Departiment map showing major nalural outlels lo the ocean in the vicinily of
Wooyung and Golden Beach.

All of these oullels are closed and have been closed manually.

The construction of the canal al North Ocean Shores was condilional upon the
conslruclion of a permanent outlet lo the ocean.

To assess this operation, a temporary oullet was conslrucled and was |
funclioning over a 4 year lrial period (1972-1976).

This period coincided with the worsl rainfall recorded this cenlury and the
| highest ocean elevalion which resulled in severe flood damage lrom Brisbane lo
| Sydney.
:

There was no environmental damage lo the area now known as Billinudgel
Swamp because lhe floodwalers escaped thiough this oullet.

floodwalers in thal area also escaped through this outlet.

There was also no damage lo the canefields lo the north because the
As slaled earlier there were several nalural outlels prior to this canal outlel but

these natural oullels were apparently blocked by sandmining in the 50's and

60's. |
The conslruction of Golden Beach also blocked a major outlel point and this is |
clearly shown on Lands Department photos.

For very dubious reasons Council ordered the developers o close this oullel
aller 4 years of successlul trialling under extreme conditions and at the same

time accepled the consequences of increased flooding caused by this closure.
(see annexures)

On Molhers Day in May 1987 anolher severe rain event occurred in the area (no
elevaled ocean event this lime) and because (his last remaining canal outlel was



)

blocked, floodwaters from the cane fields, inslead ol escaping lo the ocean via
the oullel flowed south through the canal and caused severe flooding in the area
under invesligation.

There have been several spurious allempts lo prove (hat these outlels eilher do
nol work, never exisled or are expensive or environmentally damaging.

One of these lies was quoled al the first public meeling and was oblained when
the oullet was not even connected lo the drainage syslem and modelled o the
ridiculous width of 200 melres.

You will find thal by examining the documentation of increase in flood heights
because of these closures thal the floodwalers are raised from .5 melie (Council
Town Planner 15/11/83) lo 178 mm 7/8/95.

Not the 25 mm given by yourself in the presentation (se annexures)

In between these figures are varialions on these figures wilh the
acknowledgement by the Shire engineer thal the flood oullet made a "significant
difference” conlrary o the previous figures given earlier and quoted in your inilial
presentation.

The further blockage of the canal by the consltruction of the bund (inslead of a
bridge the DA consent condition) caused major damage o the canefields
because lhe canelields lloodwalers were no longer able to escape lo the ocean
by the natural oullets and were also now prevented from flowing south through
residential properties as happened in 1987.

There is a huge amount of sceplicism among residents at the studies carried out
to dale lo prove that dredging of the river and the consliuclion of these oullels
are eilher environmentally damaging or prohibilively expensive because the
residents know from experience (hal neither claim can be proven from their
aclual experience under the natural conditions they are asking to be
restored.

The claim that the oullets would cost $1m is ridiculous in view of the fact that the
one closed would cost the charge of the hire of a good bulldozer for one day
approx $1,000.

“There is a plus o the bund being conslrucled in that it would now be possible (o
trial the oullet again with no risk o the population because it acls as a barrier lo
inundaltion from the north and would solve the problem of the canelarmers.



Il successiul, the bund could be removed and the southern lloodwalers could
escape lo the north as delailed on the Noles on F'lood oullels 7/8/95 fuilher
reducing the levels soulh of this illegal obsliuction.

Il you removed lhe inlernal training walls (idenlilied by Robin Warner as lhe
major source of sillation in (Brunswick River I'MI June 1989) and diedged the
accumulation of sand behind these walls without dredging lTurther, the river
would naturally scour o il's original depth and wilh the outlels baclk in operalion
you would achieve the oplimum benelil wilh the leasl environmenltal damage.

THis optimum benelilt would be in the vicinly of .5 melie as originally indicated
by the Council Town Planner 13 years ago.

Incidentally when the developers (al thal stage an Alan Bond company) illegally
blocked the canal in 1984 with a low bund lo allow iuck access lo the area now
known as I"'ern Beach, the Stale Pollution Commission (acling on a complaint
by mysell) ordered the blockage o be removed because ol the damage

occuring lo the area caused by acid sulphale runoll of he elevaled waler level.

There were no objections from the envirorumental lobby to the raising of the
waler level because (hey thought if the area became arlificially flooded they
could successlully stop Bond lrom developing furlher,

In faimess, | don'l think they realised the consequences ol increased flooding on
eilher the canelanners or residents in the area, nor the increased risk lrom acid
sulphale soils runoll caused by the elevaled waler levels.

The Government has now been convinced lo purchase this tract of land lo
prolecl il rom development bul this also is a plus as (o reconstiuct the oullel
would nol involve furlher compensalion lo any privale owners.

I am happy lo expand on any or all ol these points il required al shorl nolice.

Yours sincerely

Jim Mangleson.
16th May 1996.
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Dear Mr Paterson

MARSHALLS CREEK FLOODPLAIN MANAGEMENT PLAN

Thank you for your letter of 22 April 1996 concerning the proposed floodplain management
plan.

2. The Department's responsibilities in floodplain management are conlined to the
processing of dralt local envitonmental plans (LEPs) prepared by councils, which alfect
(lood liable land. In this regard, there are provisions in the Noith Coast Regional
Envitonmental Plan, 1988 (clause 45A) which requite LEPs to 1estiict any increase in
development intensity of such land. The Department has no involvement in consideration
of flood behaviour on land which is alieady zoned for a patticular purpose. In such mallers
the local council has sole responsibility.

3. While the Depattment would like to contribute to floodplain management issues,
limited stall resources make this option impractical. ‘The Department would, however,
appreciate being kept informed - perhaps by receiving copies of the minutes of meelings ol
the proposed community consultations.

4. I tust you will understand the Departiment’s position in the matter. Please contact Jim
Clark in the event of any enquiry.

Yours sincerely

[ S, A —
Trevor Prior
Manager
(Northern Regions)
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Envitonment
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Mr K Paterson JORENO: “S8 L Yy Authority |
Paterson Consultants Pty Lid ; ; LRI 6 B
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NSW Government Olfices
19 Victoria Streat
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Telephone .066. 42 0535
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| Our Nelerence: N S W 2460
] i aas
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1 Your Melerence:

| 2 3 MAY 199

Conlact: Bruce Blunden

Dear Mr Paterson

MARSHALLS CREEK FLOODILAIN MANAGEMENT STUDY

Thank you lor your letter of 22 April 1996 inviting the Environment Protection Authority (EPA) to
provide a submission outlining issues we consider impoitant to incorporate in the abovementioned
study.

We olfer the following comments for your consideration,

General comments

It is important that the planning for future food mitigation fully addresses the ielevant environmental
issues so that the management of (lood prone land is undertaken in a sustainable manner. The
(loodplain should not be viewed in isolation but as a component of a fully functional river and
calchment system. In particular, we strongly recommend that you consider the management of the
floodplain to achieve the discharge of high quality water, not only the capacity of lloodways to salely
discharge in large [lood events.

Stormwater management

‘The development and implementation of the floodplain management plan should be integrated into the
uthban and rural stormwater management system.  Stormwaler should be managed in an
environmentally, socially and economically responsible manner. We recommend that an integrated
stormwalter/lloodplain management plan be developed (hat incorporates all land management, planning,
education and engineering aspects to minimise the adverse impact on water quality in this catchment.

Performance criteria should be developed with respect to waler quality and quantity management
protocols acceptable to the community.

Detention basins
We recommend that any detention basins planned for reducing lood peaks be desipned so that they
have multiple uses in the management of flood and storm water in the floodplain. We encourage the




provision of primary detention basing and enginecied wetlands to retard flow and to facilitate the
discharge of high quality waler. These sttuctures should be designed so that they lacilitate the removal
of suspended sediment fiom the water column, I feasible, these management systems may be able to
be incorporated into multi objective, open space reserves for public use during “normal™ llow periods.

Secondary vegetaled lilter steips, detention basins, trash racks and other systems thal remove suspended
and other material from the water column near its sowrce should be integrated into the oodplain
management plan to promote the discharge of high quality water.

Structures and management techniques associated with the control of stormwater should be designed
in accordance with the EPA's Dralt Urban Stormwater Pollution Contiol Part. € Construction
Guidelines.

Creel clearing and widening

Creek clearing and widening may give rise (o considerable strecambank erosion and/or instability.
Streambank crsoion will promote downsticam sedimentation, possibly causing unforseen streamflow
problems, in addition (o the discharge of poor quality water. A stratepy should be developed to prevent
streambank erosion or water quality impacts resulting from any creck clearing or widening works
undertaken.

Development constrains
Development within the floodplain and its immediate catchment should only occur if appropriate
pollution control measures and land use management practices can be successfully implemented.

Acid sulfate soils

The distutbance of acid sulfate soils must be managed in a manner that prevents the discharge ol acidic
leachate . The Department of Land and Water Conservation has released maps describing areas where
acid sullate soils are likely to exist. 1t is noted from these maps that much of the area under
consideration has a high probability of containing acid sullate soils. 'The area at risk comprises not only
the floodplain but also the bottom sediments ol Maishalls Creck. Constiuction activities that may lorm
patt ol the Mood mitigation proposals associated with the management plan may have a high risk of
disturhing these soils. Given the severe constraints to constiuction activity posed by acid sulfate soils,
flood and (loodplain management for the Marshalls Creck system may need to be orientated towards
management rather than structwral options. ‘The EPA has ieleased the Assessment and Management off
Acid Sullate Soils Guidelines for Land Management in Coastal Areas. These guidelines should be used
as a basis for (he development of a strategy to manage acid sullate soils.

Use of herbicides

The EPA requires that any herbicide used on or near waters be registered for this use and be used in
accordance with the label directions. We encourage the adoption of management systems that do net
rely upon the regular application of herbicides (o contiol weeds in sensitive catchments. Il regular
weed and vegetation management is considered necessary in the Hoodplain management plan, we
encowage the investigation of methods of integrated vegetation contiol that do not rely upon the
application ol herbicides.

Il the EPA can offer further advice on this issue please contact Bruce Blunden at our Grallon ofTice.
Yours faithfully
"

sRAEME BUDD

Regional Manager (North Coast)
for Director-General
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Walerways

We're with you on the waler

23 May, 1996 { Palersoit

Consullants
M.r. K.W. Paterson 2 R MAY 1008
Director et
Paterson Consultants Ply. Ltd. DOCLaEMT RECEIVED
Post Oflice Box 596 & ¢ 3.
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GRAFTON NSW 2460 | JOBNO* QR - Ok

" ITEM NO:
Subject: Marshall Creek Floodplain Management 'lan
SETIE L o cereme

PemMeBatason. == 0 enat o Elasseineaisnsinistesiienie

Thank you for your letter dated 22 April 1996 regaiding the above maller.

The Waterways Authority has responsibility for navigation and safe boating in NSW and therefore
has no paiticular comment on the issue of flood plain management.

The only matter of paiticular interest would be the entiy of silt to the system which over lime

tends to restiict boating activity in the area. Any action taken to reduce silt entering the system
is viewed posilively.

Should you or your stalT requite any further information regarding navigation or dredging of the
system please contact me at the address or telephone number shown below.

Yours sincerely,

7. Lawfie McEnally
A/Regional Manager North

MSI WATERWAYS AUTHORITY REGIONAL OFTICE NORTIH COFFS HARBOHR SERVICE CENTRE JORDAN ESPLANADE
1.0 BOX J23 COFFS HARBOUR JETTY NSW 2450
TELEPHONE: 066 51 3100 008 04 3620 FACSIMILE: 066 51 1352
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Director,
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GRAFTON . 2h60 s

Dear Sir,

Re: Harshalls Creek FPloodplain Management Plan

In response to your recent request for information concerning the duties,
obligations and powers of the Ryron Shire SES relevant to the Harshalls
Creek Floodplain I have enclosed herewith information considered Lo meet
your requirements.Lf any further information is required it could be
obtgined [rom Gordon Campbell who is the 5ES representative in the Narshalls
Creek I'loodplain Management Committee.

Yours faithfully,

Brian Pilcher.

Local Controller,

Byron Shire SES. -

per .'z?“/f.d. .

THE STATFE FEMERCGENCY SERVICFE IS
VOLUNITEERS ASSISTING THEIR COMMUNITY
DURING EMERGENCIES




State Emergency Service W

LOCAL HEADQUARTERS

Shire Offices,

Dalley Street,
Mullumbimby . 2hB2.

Telephone:
Ouraclerence
Youriclerence

Re: Marshalls Creek Floodplain Hanagement Plan

Subjecl: The Duties,Obligations and Powers of DByron Shire Htate Emergency

Service with Specific Reference Lo Harshalls Creek Floodplain.

1.The Byron Shire 5B5 is Lhe Combat Agency for floods in Marshalls Creek,
Lacks Creek and Yelgun Creek catchment area and their (loodplain which
encompasses Lhe area under consideration.
2.As such the 5ES has the duly of providing Lo the people of the Floodplain
a.up-to-the-minute information on the likely development of a flood
situation.This is achieved through information pgathered through the
resources listed under t,below and disseminated Lhrough media outlets
and to specific at risk persons throupgh the Warden Service.
b.organisational assistance Lhrough the Warden Service to those people
affected by the flood situation.
c.with the assistance of Byron Shire Council and other resources available
to it praclical assistance to affected people.
e..c.1. sandbags to keep out rising floodwaters
¢.2. removal of fallen trees affecteiny; homes,streets and driveways
¢.%. rescue and relief of people affected by rising floodwaters
and needing urgent medical attention.lhis is achieved by the
use of high level vehicles and helicoplers
c.li. in extreme and prolonged situations with the assistance of
D.0.C.5. food supplies to those in need
¢.5. organisation and registration facilities flor people needing
to leave their homes.lhis is done wilth the assistance of

Police and D.0.C.5.

THE STATE EMERCENCY SERVICE 1S
VOLUNTEERS ASSISTING THEIR COMMUNITY
DURING EMERCENCIES
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3.The powers of Byron Shire SES exercised by the Local Controller include

powers

a.to call upon other Emergency Services Lo assist operations
e.r.Folice V.R.A. D.0.C.5.

b.to order evacuationn where people are perceived td be in preat danper
by remaining in their present situation or rencue personnel would be

in danger if called upon to atltempt rescue in an extreme situation.

i . Facilities available to Byron Shire SES in meeting its responsibilities

are

h.a. a fully manned and equipped Hl.Q. in the Shire Offices in Hullumbimby
which receives,collates and disseminates information relevant to
flooding on the Floodplain

h.b. an ALERT system for acquiring rainfall and river level recordings
as they are occurring. (See Annex A)

li.c. advice from the Bureau of lleteorology either [rom forecasts received
via Division lI.Q. or by direct phone coutact.

lh.d. a team of manual rainfall and R.L.readers to supplement the ALERT

system or replace it in the event of physical or radio failure.

(5ee Annex B )

h.e. floodboat and Storm Rescue crews to render assislance where needed

lh.f. lists of olLher resources available to enable Lhe orpganisation to
discharge its responsibilities

h.g. a Warden Service keeping watch on the situation "on the ground" and
providingorganisational and practical assistance Lo people on the

Floodplain.

Brian Pilcher.

LLocal Controller,

Jyron Shire SES.
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ANNEX B

CHAPTER 4 - NNNEX B

BYRON SHIRE S.E.S.

RIVER LEVEL GMUGE RENDERS

Gauge HNo. Stream Map Ref . Gauge Reader Fhone No.
Rl il Wilsons Ck Huonbrook Skan=Eieplicki 066-840032
390406
WL 2 Byron Creek Byron Bay To be arranged
515265
R.L.3 Mullumbimby Huonbrook Ron Butler 066 842449
Creek 425414
R.L.4 Coopers Ck Huonbrook Pierre Giraud 066 B40163
360414
RigTadns Main Nrm Burringba: Peter Passfield]| 066 B45554
Brungwick R. 389478
R.L. 6 Main Nrm Huonbrook nran—Richar- 066-815259
Brunswick R. 412468
Rl Main NArm Huonbrook Mike Rosee 066 B41354
Brunswick R. 447436
R.L.8B Main Arm Huonbrook Peconn. Squad 066 B42222
Brunswick R, 473417 BLE. 8.
R.1:.9 Brunswick R. Huonbrook Reconn. Squad 066 B42222
485415 S E.85.
R.L.10 Marshall's Huonbrook Jason Mangleson| 066 845399
Eﬁ@ Creek 448467
R.L.11 Marshall's Huonbrook John Ludlow 066 845271
.i% Creek 4834163
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Gauge HNo. Stream Map Ref. Gauge Reader Phone No.
R, 1,12 Marshall's Brune. Hds Bruce Bult 066 B01046
_X_ Creek 500164
R.L.13 Lack's Creek Burringbar Bruce Broughton| 066 B02532
478476
* |4+ ALERT
R.L.14 Lack's Creek Bruns. lds David Grant 066 B01209
_?(‘ 494467
R.L.15 Ocean Shores Potteville Debbie Cooper 066 802022
_}(_ North Canal 532479
R.b, 16 E)\ll.r,udgg,l Bruns. Hds| Wally Walsh 066 801140
X% Village 514467
R 0bb TO\ Ly
Q. 4919871

’X(' Relevant 1o

Mavrshalls Creels

F\ood plmn




CHAPTER 4 - MNNEX C

BYRON SHIRE STNTE EMERGENCY SERVICRES

RALNFALL RECORDERS

(26)

Map Ref . Name Location Phone HNo.

R1 Phil=llayman Wilsons Creek 884319
n2 Stan Sigley Wilsons Creek 840122
R3 Ron Butler Mullumbimby Creek B412499
R4 Wayne Hyland Main Arm 845335
RS Lance Frost Upper Main Nrm B45212
R6 Doug Henry Palmwoods 845204
R7 Bill=Boyd Blindmouth Creek 845468
RB '}& Marlene Baggeley ‘The Pocket 845341
Ry ¥ John Ludlow The Pocket 815271
R10 2~ Bruce Broughton Middle Pocket go2s532 -} ALERT
R11 Mandy Paron Yelgun 801483
R12 Ron Hulbert St. Helena 847214

* Rﬁlevor\* "0 Mars(\qlls C\"cek F\Uodplq\h




Palerson
Consultants

30 May, 1996 3 JUN 1995
DOCUMENT RECEIVED

JOB NO: ¢S o4y
Paterson Consultants Pty Ltd : '
P.0. Box 596 ITEM NO:
Gralton, NSW, 2460 '

PREE BN G issininsinsinsinss

96/469 MC:CM
Qur relerence: 95.049

Your lefelence

Dear Sir

— Re: Marshalls Creek Floodplain Mmuigemcnl Plan

I refer to your letter of 22 April 1996 requesting a submission from the National Parks and
Wildlife Service (NPWS) on the above proposal.

NPWS has duties, obligations and powers under the National Parks and Wildlife Act 1974
the Environmental Planning and Assessment Act 1979, and the Thieatened Species
Conservation Act 1995.

NPWS's ateas ol interest include management of lands 1eserved under the NPW Act, lloia
and [auna, and cultural heritage. NPWS has a statutory role inrelation to envirommental

impact assessment, patticularly where this relates to impacts on threatened fora and fauna,

threatened populations, habitats and ecological communities.

With respect to the Maishalls Creek area, NPWS has recently acquited the majority of the
lands which lie to the north of your study atea for the Billinudgel Natute Reserve. ‘The
final boundaries of this reserve have yet (o be determined, but could include paits of the
study area. Brunswick Heads Nature Reserve lies immediately to the south of your study
area, and the area contains wetlands protected under State Envitonmental Planning Policy

14, In addition the gumml area is known to comtain a number of sites of ng,mlu ance lo the
local Aboriginal community.

In view of the proximity of sensitive and reserved lands, NPWS considers it essential that
any ol the works proposed in the management plan receive an appropriate level of
envitonmental assessment. Attached is a list of envitonmental issues which the NP'WS
considers should be addiessed, although it is recognised that some will be moie applicable
than others. would need to be closely consulted 1egairding any management decisions
which may alfect the hydiology or other atttibutes of these reserved lands.

In addition, any management actions which are likely to alfect threatened plants or
animals, or their habitat, may need to obtain the Concurnience of the Director-General,
NPWS, before they may be carried out.

Australian-made 100% recycled paper

NSW
NATIONAL
PARKS AND
WILDLIFE
SERVICE

Northemn Zone
GIO House

24 Moonee Street
Colfs Harbour NSW
Australia X

'O Box 914

Colfs I larbour 2450
Fax: (066) 516 187
Tel: (066) 515 946

Iead Office

43 Dridge Street
Hurstville NSW
Australia

'O Box 1967
Hurstville 2220
Fax: (02) 585 6555
Tel: (02) 585 6444




Please contact John Turbill at this office il you would like to discuss this matter fuither.

Yours faithfully

Matt Cameron
Manager, Environmental Planning

for DIRECTOR-GENERAL




NSW NATIONAL PARKS AND WILDLIFE SERVICE, NORTHERN ZONF,
ENVIRONMENTAL ISSULS ‘1O BE ADDRESSED

INTRODUCTION

The following list is provided (o assist preparation of Development Applications. “The list details the minimum information that is
requited by the New South Wales National Parks and Wildlife Service (NI'WS) in their assessment ol such applications.

Please note that the provision of information in accordance with this list does not negate the applicant’s obligations under any
lepislative or planning instiuments. NPWS suggests that the applicant contact the relevant local council, and the Depattment of
Urban Alfairs and Planning, to ascertain these obligations.

GENERAL

1. Map(s) showing the locality of the proposed development in a regional and local context. Local context maps should be based
on 1:25 000 topographic plans. Photographs of the site's key attributes may provide useful documentation.

2. A description of the existing envitonment on the subject land and surrounding land, the proposed development and ancillary
works, and the manner in which the envitonment will be modificd by the proposal (particularly with regatd to the cleating of
native vegelation and impacts on fauna habitat).

3. we area subject to development should be clearly identified on an appropriately scaled plan. 7l his includes all ancillary works
such as buildings and other structures, parking acas, loading/processing/ticatinent areas, access roads, and material stockpiling
areas,

4. The applicability or otherwise of Local Envitonment Plans (LEP), Regional Envitonment Plans (REP) and State Environmental
Planning Policics (SEPP) to the site should be determined and detailed. Tn patticular, your altention is drawn to SEPP No. 14 -
Coastal Wetlands, SEPP No. 26 - Littoral Rainforest, SEPI No. 44 - Koala Habitat Protection, and SEP'P No. 46 - Protection
and Management of Native Vegetation.

FLORA

1. A comprchensive description of the vegetation on the site. ‘This will include an assessment of the condition of the plant
communities present, including the designation of conservation significance at a local, regional and State level, and the
identification of the presence of any thicatened species, populations ot ecological communitics listed under Schedules 1 or 2 of
the Threatened Species Conservation Act 1995 and any Rate or Thicatened Austialian Plant (ROTAP) species

2. A plan showing the distiibution of the Thieatened and ROTAP species and the vegetation communities on the site, and the
extent of vegetation proposed 1o be cleared. This plan should be at the same scale as the plan of the area subject to
development in otder 1o assistin the assessment of the impact of the proposal on the existing vegetation.

3. . hete the assessment concludes that thieatened species, populations or ecological communities, or their habitats, exist on or in
proximity to the subject land, the effect of the proposed development should be determined in accordance with the eight point
test described in Section 5A of the Envitonmental Planning and Assessment Act 1979, An assessment ol the impact of the
development on the plant communities and/or ROTAP species should also be provided.

4. A description of the measutes proposed to mitigate and/or ameliorate the impact of the development on the plant communities
and/or Threatened and ROTAP species.

FAUNA
1. A launa survey to identify the disttiibution and abundance of fauna species known or likely to wtilise the site, including a

description of available fauna habitats and an assessment of the conservation status of each ol the faunal components at a local,
regional and State level.

2. A plan showing the results of the above survey. This plan should be at the same scale as the plan of the area subject to
development to assist in the assessment of the impact of the proposal on the identified faunal components.

3. Anassessment of the impact of the development on the identified faunal components.

4. An assessment of the existence or likely ocewience of thieatened species, populations or ecological communities, or their
habitats on the subject land. Where the assessment concludes that thieatencd species, populations or ecological communities,




or their habitats exist on or in proximity to the subject land, the elfect of the proposed development should be determined in
accordance with the eight point test described in Section SA of the Environmental Planning and Assessment Act 1979.

5. A description of the measures proposed to mitigate and/or amelionate the impact of the development on the identilied  faunal
components,

CULTURAL

I. ‘The presence or absence of Aboriginal sites should be identificd and the signilicance of the atea to the local Aboriginal
population must be determined.  Accordingly, a search of the NPWS Aboriginal sites register should be made and the Local

Aboriginal Land Council should also be consulted with iegaid to any Aboriginal heritage issues associated with the proposed
development.

2. Aboriginal sites and places of signilicance (o the Abotiginal community are to be detailed on a plan. “This plan should be at the
same scale as the plan of the area subject (o development to assist in the assessment of the impact of the proposal on the
identilied cultural components.

3. Anassessment of the impact of the development on the identified cultual sites.

4. A description of the measures proposed to mitigate and/or ameliorate the impact of the development on the identified cultural
siles.

5. A contingency plan that details the measutes (o be taken in the event that archacological sites are discovered during the course
“operations must be prepared.

NOTES

Surveys and Assessinenls

1. Conclusions diawn in suiveys and assessments must he substantiated by evidence tesulting from those surveys and
assessments. Those conclusions must be directly tanslated into the document being supported by the surveys and assessments.
\

2. Al surveys and assessments should refer to the NIP'WS databases and Schedules | and 2 to the Threatened Species
Conservation Act 1995.

3. Fauna, flora and cultural surveys and assessments shonld be undertaken by suitably qualified persons and the qualifications and
experience of the peisons undertaking the work detailed.

4. Dates, site locations, design, methodology, analysis techniques, and weather conditions at the time of the assessments and
surveys must be described.

NPWS Databases

5.1 e NPWS can provide tecords of flora and fauna held in the Wildlife Atlas and / or Rare ot Threatened Australian Plants
(ROTAP) databases. In addition NPWS has an Aboriginal Sites Register ol which searches can be made. ‘These services
genetally attiact a fee. Enquires should be made to NPWS Hustville ollice, telephone (02) 585 6444,

6. It should be noted that the above databases are not compichensive and should only be used as a guide. They do not negate the
need for specilic site investigations.




RS ﬂ RAILWAY SERVICES GROUP

Paterson
(:(," IS l l(',U s iﬂf th Coast Infrastructure

anagement Centre

Contact No: (066) 4129156 4 JUN 10an FUTH GRATTON NSW. 2460

Me M. Conle ‘
DOCL2 40T RECEIVED B T v avor

A (066) 42 9109

Your Rel: 95-049 JOB NO' 9% ¢ 4"

: HHEMNO: May 31, 1996

3

LACTION: coov v,

Paterson Consultants 'ty Lid f
Engineering, Planning & Environmental Services
I'. 0. Box 596

GRAFTON NSW 2460

Dear Sir

Re:  Marshalls Creek Floodplain Management I'lan
Billinudgel 905.276km — Rehabilitation of Timber Underbridge

Reletence is made to your letter of 22 April 1996.
The Railway Services Group is responsible to maintain the tiack, bridges and railway right of way.
Changes to track, bridges and right of way thal come oulside normal maintenance are not the

tesponsibility of the Railway Services Group and any costs incurred will have to be the responsibility
of Byton Shire Council. Information on proposed changes to the conridor should be addiessed

through the Chiel Lixecutive Officer, Rail Access Corporation, 11-31 Yotk Stieel, Sydney. . ;

‘The main timber underbridge at Billinudgel 905.276km will undergo repaits in 1995/96 linancial
year.

The repairs Lo the timber underbridge include the replacement of timber components, the replacement
or underpinning of two concrele piers incorpotating minimum lift of the track (0-40mm).

Yours faithlully

[ (il

G. Sutherland
A/DIVISION ENGINEER

h:\data\2 7may20.doc




Sl Viekaonon

Matthew Lambourne
FO Box 536
Mullumbimby NSW 2482

Feter Cuming 4 August 1996
Sustainable Futures

209 River St

Maclean NSW 2463

Dear Peter,

Re: Marshalls Creek Floodplain Management Flan

The following comments and attachments are in response
to your "Common Ground ..." report on public consultation meetings
during May 1996, and constitute my submission on the preparation
of a draft floodplain management plan for Lhe area.

Your report is in some respecls very encouraging,
indicalting widespread appreciabtion of Lthe natural attractions
and environmmental values of Lhe area, and a commitment to community
involvement and empowerment in [inding solubions. Less encouraging
is the conbinuing lack of appreciation of the natural hazards of
the area, and the continuing misunderstanding, fuelled by mis-
information being spread by some people, of some aspects of the
present and paslt drainage patterns of the area.

It seems from your report that there is = general
acceptance that the area is a natural floodplain (something that
some pecple have denied in bthe past) and that floods are a parhb
of life tbere, and some valid concern zt the implications of globzal
warming and associated sea level rise.

However, there seems to be little awareness of the risk
of the ocean overtopping the dunes and possibly washing through to
warsballs Creek/Capricornia Canal, perhaps because this has not
baprened on any significant scale since 1974. Yeb bthe possibility
of this bappening was clearly warned of in bthe Byron Bay - Hasbings
Foint Erosion Study of 1978 (extract attached), a2nd such events
have occurred on & number of occaisions on the lNorth Coast and in
this area in the past. The implicstions of such an event should be
taken inbto consideration in the development of the flooéplain
management plan.

fhere is clearly conbinuing confusion over the issue of
flood cutliets to the ocean in the area. I have seen maps of the
area going back bto the 1£80s, serial photos belonging to Ryron
Stire Council back to 1%47, =nd zerial photos in the possescsion of
a local rezl estate agent back to 1242, and none of Gthem contain
any evidence of any permanent natural oubtlet or associsbed creeks.

In early 1973, a temporary oubtlet was constructed by the
developers of Ocean Shores about 1km north of South Golden Beach,
but aerial photos, topographic maps and Lands Department maps
going back to 1893 show that there was no natural outlet there
before 1973 (see maps 2,3,4,5).




Some people have claimed Lhal Lhere wes a naturel oublet
in the vicinilty of what is now lelen 5t, Soulh Golden Beach, or
between there and New Brighton, before sand mining Look place in
the area in the late 1950s, allhough obLhers say Lhere was never
a natural outlelt in tbhis area. Lands Department and Lopographic
maps from 1885 to 1942 show no outlel, waterways or lagoons in
this area (see maps 2,3,4), bubt one person who ran calitle in Lhe
area allber WWII says Lhab CLhere was a lagoon tbere, bul thal it
didn't run out Lo sea.

An explanabion of these conflicling claims mey be that
the ocean breached the dune system, perhaps in tbhe 1942 or 1945
storms, and flooded a low-lying area, killing tbe welland vegebtation
and forming an area of open waler. The [requent storms and floods
between 1945 and 1955 might have maintained such a breach in the
dunes during bthat period.

Lands Department maps of Lhe lale 1880s show a llood
outlet near Wooyung, aboul 4km north of Soubtlh Golden Beach, which
appears Lo have formed in this way (see map 1). This oublet is
shown Lo be linked Lo a wide but short walberway, draining only a
small local area, and not connected Lo GLhe main drainage patterns
of Lhe Crabbes Creek - Burringbar Creek - llooball Creek area.
1t appears to have been formed by the flooding of weblands which
bave formed in an older drainage channel. This oublel may have
formed during the period of frequent floods in tLhe 1860s and 1870s,
and is said to bave closed up naburally before 1900. In the early

years of this century, a drain was construcled to drasin the area
north to Mooball Creek.

The waterway associated with this cublel is nemed on the
maps as Billinudgel Creek, bubt it is not connecled Lo Lhe creek
which bas thal name now, which flows from wesl of bthe highway into
the Billinudgel wetlands adjacent Lo Yelgun Creek. Some recent
topographic maps show the presenl-day Billinudgel Creek flowing
north Lo Wooyung (see map S), bub lLands Department and earlier
topographic maps show no creek in thal area (see maps 2,%,4), and
there is no evidence of such a creek on the ground .

L permanent natural outleb is nol possible in the New
Brighton - Vicoyung area while harshalls Creek Jjoins up with the
Brunswick River, as it has done for hundreds of years, as Lbhere
is not enough catchment area Lo provide Lhe water flow Lhat would
be needed to maintain an oubtlet zgainst Lhe vave and wind forces
which CLend to build up the sand dunes. This is why Simpsons and
mMarshalls creeks join up with the Brunswick River, rather than
maintain their own outlets to bthe ocean, and why Crabbes and
Burringbar creeks flow 6 km north as Mooball Creek before flowing
into the ocean at Fottsville.

It is quite possible thal hundreds or thousands of years
ago larshalls Creek, and possibly the whole Brunswick River, may
have flowed north behind the dune system, which mighl have been
further seaward than it is now. There is evidence of this in
vegetaltion patterns which show up on Lhe aerisl photos, and which

some people have wrongly claimed to be waberways and flood oublets.




These patterns are in facl webland vegetation in 0ld
drainage channels which are a little lower, and therefore wetter,
than the surrounding areas. The size of bthese old channels shows
that they must have been made by a creek al least as large as
Marshalls Creek, and possibly as large as the Brunswick River.
llone of these old channels, except for bthose near the Wooyung
outlet, 2re shown as creeks or waterways on bthe Lands Department
maps, which date back as far as 1885.

If people wish bto propose an artificial outlet, whether
engineered or "organic", they should argue for it on the merits
of their proposal, and not use bLhe false argument that it is
helping to restore some supposed natural state of the floodplain.

Similar misleading and in some cases false arguments
have been put forward in relation Lo bthe dredging of Mzrshalls
Creek and the altering of the training walls in Readings Bay, and
there is clearly widespread misunderstanding of the dynamics of
such tidal estuaries. I am not aware of any evidence that there
has been any significant siltation of Marshalls Creek, or that
the training walls in Readings Bay have caused a build-up of sand
on btheir upstream sides. Any proposal for dredging or similar
works must be based on factual evidence and rationzl arguments,
not urban myths.

I have been argueing for nine years Gthat there is no
engineering solution to flooding problems in this area, and nobhing
that has been done in that time has challenged my arguments.
"Fulling Gthe plug" is an urban myth — while it m2y be physically
possible in the short term, it is economically, socially and
environmentally absurd as a long-term solution.

proofing, vurchase and demolition, and possibly levees in some
cases, as appropriate for individual dwellings and local sreas,
together wibh a community-based scheme Lo manage 2nd limit the
adverse effects of flooding. Such a scheme might well be based on
the existing progress associations in the various communities, and
might help encourage and empower bhem Lo take co-operative action

The management plan should include bouse-rzising, flood
to imcrove their communities in other ways as well.
|
|
|




Attachments:

a

=
=X

. Wooyung ared, Lands Department plans of portions 43 (1886),
58 (1888) and 71 (4889?.

biap 2 : South Golden Beach - lNew Brighton area, lands Department,
Farish of Billinudgel, 1893.

Map % : South Golden Beach area, Lands Department plans of
portions 286 and 358 (19092).

Map 4 : llew Brighton - Wooyung, Lands Department and £nd Field
Survey Coy., R.A.E., 1942.

Map 5 South Golden Beach - Wooyung, Royal Australian Survey

Corps., 1966.

Northern Sbtar,: editorial, 15 February 1893.

Byron Bay - Hasbings Foinl Erosion Study : Report no. IWD 78025,
1978, p. 110.
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The Wooyung Beach road runs along the northern
boundary of I'ortion 4%, and Lhe caravan park is
ennb ol "Billinudgel Creek", near "8.086".
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;-'ern LKASONE.

“Tng eantorn vivern of Austialin huve boen

settlod for perivds vanging from 50 w70
ywarn, andd it i a romurkabla fuct that the
people who inhabit thess vallura, and  par
ticulurly thowe who veside on the banks of
the vivara wre no alow to prolit hy obaer vation,
nied withal ro vondy to forget the lewnona of
exparinnes.  Althouph by settlemont they
mre changing the nutural featuren of  the
conntiy, .in- [eot  gnitn  altering  the
condition which existed in tha mualy veans of
ocenpution, people will pf‘luiﬂl-ill belinving
that othor things moat remain ns they were,
By |mur|1y wtocking the comntry and the

trmoping of the woil, by vingliarking timbor

nidd clonring the Tand, he the geadual formn.
vion ol other water chanuoln, all tending
to dewin ofl mmface wator more gquickly, the
tendnncy hiwn heon to acenlerate yvar hy yeur
the llow of water into the main satreaims, nnd
thim to produce high flods.  That han beon
the expariones on the Hunter, Hawkeabury,
Muclony, Claronce, nnd more teeently in the
cunn of the DBrisbane River. A carolul sx-
amination of the featuren of tha country will
ahio wtlord many indicationsol (lood traces (ur
bevond any modarn recordn, and thin added to
the othar  Leet shonld  warn people of food
||mu|'-t||tma ol which no lotmer axperience
wllordn w guido,  Still |vl,Up|n will conpregnte
on the brink of the dealnepe arterien of the
country, wnid build theiv towna, dwelliggn,
widl warchousen on the  alluvial Lanks ol
thear wlroamn,  For the groater oonvenience
ol buing  nonr the  ground, too, they
will not even ko the procantion o raise
the loor more thun a few inches above the
soil.  Lhe hintory ot theso districts tolla, s
worenult of thin, that pnoporty to the value
of thoumnnds ol pounds in saerificod - this
wn_f, und wtill towne are Iaid out in Hemded
prwitionn, and the wama visks hazarded yenr
wltef” year; while axperienee’ 'ia rominding
the inhmhitanta that” the floods nre heaoming
LIRS ) N'\‘I ey et |I|H‘|.llol‘. ()I('."II'J I.l -
denon demmnds tha il peopla huve a choico
thay alould reaida b gond the possilila rench of
floodn, fniling thin that they should huild to
provide nccommodntion conside ablyahovethe
vinn of any kuown flood., Hers in our own
torwn wo whould not La snbiefind to Lo guided
hy provioun recorde.  That we shall have
highor floods is & eottninty.  Wao have nl-
trmd)‘ hown very neas i, another twaelve hours
ninfall would hring it about, wnd we have
only o contemplate « fnither rino likn that
exparienced at DBriabano to ronling what ju
wonld mann. Forownrned in to bo forenrmnd,
wid we would atrongly recommend all having
buniness  pramison, wnd  storing 1valuably
stocks, to be provided with lofts or aecond
atotien, which will provide 1oom to atow
wway thoir goods until the vush of wator is
pret.




This is in agreement with the approximation that wave set up is detween 10%
1o 15% of tne affshore wave height (U.S. Army C.Z.3.C., 1977). Therefore, for ine design

situation the wave set ug was taken as 1.4 merres.

9.3 Imoiications

Degartment cof Public Works N.S.WW.

In 3 severe storm or cycicne, the total super sievaticn of water level on the beacn
Coastal Enginea‘ing Branch due to storm surge and wave set uo can be in the orger of 2.3 metres (1.2 m of storm
surge and 1.4 m of wave set upl. This combined with maximum spring tides of uo t0 2
metres. can resuit in mean water surface sievations of up to 4.8 metres acove tidal catum
(Indian Springs Low Water] at the peak of the tide.
Sxamination of zopagraonical information ootained during the mapoing work (Sec.
7) and survey cross sections showed that at this levet (4.5 m [.5.L.'N.], the beach berm
Mrougnout the 2meavment wouid, be submerged, _Surtner,.in.some_locatjons. garticuiarly
o T —

——

in the New 3rignton-regich, tie dune at the back of the beacn wouid be overtooped (Figure

™~

o . 3241
Byr‘cn an - Hastings Point Hence. 3 comaination of hign tides and storms can lead to direct wave attack of
E - StUd dune ireas. 'Wave run up overtooping would aiso ocsur in certain locations over several
rosion y kilometres in the New 3rignton region (Figure 9.2.1), with resuiting sait water inungation

of the bacx Zeach regien.

34 ‘Winas

Wing 3ctzion can affect the sediment buaget of a regicn in a numoeer of wavs. ‘Nincs
mav cause aeoiian (wing sorne) losses of sana irom tne beacn svstem (Sec. 12.2.2), or mav
generate locai “‘;ea’ zanaitions wnich act in conjunction with the swetl waves (o increase

the magnitude of segiment movement in the nearshare zone.

Resort No. PwWD 78 oz=ss 9.4.1 Major Wind Systems of Study Area

Three major wing svstems zan e identified wnicn affect tne 3yron 3av-Hastings
Point Aegion (Genuili, 18711,

(1) Traveiling Anticvciones — These move from West 1o Sast 3cross the Australian
~anmnent with 1 oeriodicity of aporoximatety 3 to § days, during wnicn the
winds ragiating from tne centre wiil swing tnrougn 380° at a given location.
Ouring the summer montns the centre of thesa higns tend to cross the Zast
Caast in ine very Soutn, througn Tasmania giving 3 preponderance of S.2.
winas in me 3yron 3ay region as the centre moves out inta the Tasman Sea.
In the winter months however the cantre of e higns (ends 1o cross e coast

Neovember 1278 A. O. Garden ,
D. B. Lard near the Queensiand borger. The region between two anticyclonic svstems
Vl. V. Nalan may represent unstaple weather with associated coid fronts, warm fronts or

ramn;
(2) Land and Sea dreszes — The differentiai heating and czoiing of the land and
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Prepared by Australian Section of Imperial General Staff

The framework of this Map depends éntirely upon the First and
Sccond Order Triangulation carried out by the 2nd Field

Survey Coy.. R.ALE.
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Standard Datum, Sydney.
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CORPORATION

Tl pheanes (1) )04 30
Paterson Consulling Pty Limited
PO Box 596 e =itmile 12 9224 3000
Gralton NSW 2460

Allention: Mr K. W. Palerson

- Dear Sir

Marshalls Creek Floodplain Management Plan

I refer lo your lelter of 19 July 1996 requesling a submission on the preparalion of lhe
above Management Plan. As requesled, | have oullined below our organisalion and ils

roles and responsibililies in relation o the flood mitigation slralegies summarised in your
newsleller.

The NSW Government has recently restiuctured the former State Rail Authorily into

independent entilies to separately control rail infrastruclure and train operations. The Rail

Access Corporation (RAC) was eslablished to own and manage rail infrastructure in NSW

and provide open access lo the rail system. The existing passenger and lreight services

are the responsibility of State Rail and Freight Rail Corporalion respeclively. In this

conlext, RAC is responsible for the railway line and all lixed infrastructure through the sludy
i area.

RAC supporls the development of a floodplain management plan and will assist where
possible throughout the sludy process. In terms of the miligation oplions oullined in the
Communily Newsleller, our principle concern is that any ‘structural’ oplions do nol
adversely impact on flooding of the railway line. In particular, any changes that influence
the drainage pallern of Marshalls Creek calchment should include careful analysis of their
effects on the railway bridges over lhe Creek.




The Casino lo Murwillumbah Line is currenlly undergoing a bridge rehabililalion program
which includes the limber bridges at Marshalls Creek and you may wish lo contacl the
project coordinator of these works - Mr Peler Hanrahan, Division Engineer, Grallon on
(066) 429 455 lo discuss.

Yours sincerely

) wé/v

Alan Barham
éenior Asset Manager, Country North




Paterson Consultants Pty Limited

APPENDIX E.4

PUBLIC NEWSLETTERS

Byron Shire Council
Marshalls Creek Floodplain Management Plan
Report - November 1997
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Community Newsletter No. 1, April 1996

MARSHALLS CREEK FLOODPLAIN MANAGEMENT PLAN j
&

&

. Introduction

This community newsletter has been prepared by Paterson Consultants, Gralton who have been
engaged by Byron Shire Council to prepare the Marshalls Creek Floodplain Management Plan.

The purpose of this newsletler is to inform the community on progress towards development of the
plan, the possible outcomes and the need for community input.

2. Background

Marshalls Creek is the northern tributary of the Brunswick River. It joins the Brunswick River about 1.1
kilometres upstream of the Brunswick River entrance to the Pacific Ocean ( at Brunswick Heads ). The
study area includes the catchments of Marshalls Creek, Yelgun Creek and Billinudgel Creek. In high
river level conditions the three major creeks, Marshalls, Yelgun and Billinudgel (which drains towards
Wooyung) can interconnect behind the coastal sand dunes.

Over the past 20 years, Marshalls Creek experienced major flooding in 1972, 1974, 1976, 1978, 1987
and 1995. Such flooding will continue to occur in the future, created by heavy catchment rainfalls,
elevated ocean levels or a combination of both.

Flooding in New South Wales is erratic and our climate has periods of wetler and drier years. Large
floods can occur frequently within a relatively short period of time and may be followed by periods of
no flooding. Flooding is a random phenomena, that is, floods of any size can occur at virtually any
time.

Various standard technical terms are used to describe the probability of flooding. In the Marshalls Creek
Floodplain Management Study, probability of flooding is expressed as percentage (or chance) of occur-
ring in any one year. A 1% probability (1% AEP) flood has a one percent chance of occurring in any
one year. The probability does not represent the time between floods. The 1% probability event is used
as a guide by many organisations in considering land use planning.

The 1987 flood on Marshalls Creek (the Mother’s Day Flood) approached the 1% AEP flood at
Billinudgel but was not as large further downstream. The study area is illustrated overleal with the
approximate extent of flooding for the 1% AEP (lood. Considerable numbers of properties, residential,
commercial and industrial buildings will be affected to differing degrees in a 1% AEP flood.

The approximate numbers of residences, commercial and industrial buildings identified as being
flooded in the 1% AEP flood are:

* New Brighton: 58

* South Ocean Shores: 11

* South Golden Beach: 28

* Billinudgel: 15

Flooding causes financial losses to both individuals and the community and creates additional stress
within the community. Flooding is a residual risk and needs to be addressed to reduce existing flood
damage potential and Lo ensure new developments do not either suffer flood damage themselves or make
flood conditions worse at other properties.

W E




2. Floodplain Management Process

In the Marshalls Creek [loodplain, the prime responsibility for
land management and land use planning rests with Byron
Shire Council. Byron Council operates within the legislative
framework provided by the Government.

The NSW Government has an established Flood Policy which
aims to reduce the impact of flooding and flood liability on
individual owners and occupiers and to reduce private and
public losses resulting from [looding. The Policy encourages
works and measures to reduce flooding and flood liability in
existing areas and, by application of elfective planning con-
trols, to contain the potential flood losses in new development
areas.

The Flood Policy, outlined in the NSW Floodplain
Development Manual, promotes sharing of the responsibility
of flood liable land management between dilferent levels of
government with local planning being the responsibility of
Local Government.

The Flood Policy outlines a S stage process towards execution
of a floodplain management plan. These are:

I. Establish Floodplain Management Commillee
[ to assist Council in development of a floodplain man-
agement plan.

2. Complete Flood Studies
(1 to define nature and extent of problem.

3. Undertake Floodplain Management Studies
[ to formulate and assess management options.

4. Develop Floodplain Management Plan
(1 to present details on how land is to be managed to
achieve defined objectives as established by Council
with community input.

5. Implementation of Plan

Byron Shire Council has engaged Paterson Consultants of
Grafton to complete the Floodplain Management Plan.

Paterson Consultants will be assisted by Peter Cuming
(Sustainable Futures for planning, social and community
consultation issues ) and Greg Clancy (flora and fauna
issues).

The objective of the Plan is to concentrate on the Marshalls
Creek area while maintaining an awareness of wider catch-

MARSHALLS CREEK FLOOD
Community Newslel
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3. Progress to Date

* Byron Shire Council has had a Marshalls Creek
Floodplain Management Committee in place since 1991.

«  Council, together with NSW Department of Land and
Water Conservation (formerly Public Works Department)
has undertaken extensive investigations into flooding on
Marshalls Creek and the Brunswick River.

The investigations to date have developed over 45 alterna-
tive strategies (or flood mitigation works or measures.

* The works and measures are described as:
O structural () they prevent land being flooded.

O non-structural [} they change the way we use flood
liable land.

* The suggested measures in Marshalls Creek have princi-
pally involved:

O dredging of Marshalls Creek

O additional ocean outlets

O levees and filling

O changes to road and railway bridges

*  Council undertook a Value Management Workshop on
20 June 1995 with the objective of reviewing the 46
options investigated and sorting the alternatives to four or
five viable options for [urther consideration.

The options considered worth further investigation are :

O widen the Orana Bridge.

O dredge Marshalls Creek plus changes to training
walls in Reading Bay.

O create additional ocean outlets.

O “quarantine development”, that is, no further
development on the floodplain.

The criteria adopted to compare options and the weight-

ings applied to these criteria were:

O Environmental Impact: 18%

O Community Acceptance: 11%

O Flood Mitigation Effectiveness: 20%

O External Impact Potential: 3% (Impact outside the
study area)

O Internal Impact Potential: 19% (Impact inside the study
area )

O Equity of Protection: 7% ( Benefits and dis-benefits
shared equally over the floodplain)

O Affordability: 22%

The objective of the current study is to draw the four select-
ed options into a Floodplain Management Plan that can be
implemented by Council. The Plan might comprise of one
of the options or a combination of options.

-

\
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4. Community Involvement

Community consultation is an important part of the current process of developing a Floodplain
Management Plan for Marshalls Creek.

Community information and dialogue is proposed by:

Newsletter

Public Meeting(s)

Informal discussion with interested parties
Public Exhibition of Draft Plan

Formal Submission of Draft Plan

L]

5. Your Input
The study program allows for :

« Review of options, data collection, discussion, informal community inputs and review of options :
Complete by end of May 1996

* Develop draft floodplain management plan : Complete by end of June 1996
* Public Exhibition of Draft Plan : Mid July to Mid August 1996
* Receipt of formal public submissions : August 1996

We look forward to your input as :

(1) comments or views which will be received before the end of May 1996.
[ formal submission to the Public Exhibition of the Draft Plan.

Your input can be made to contacts as below :

Contact: Mr Peter Cuming Contact: Bill Paterson or Ken Hegerty
Sustainable Futures Planning Paterson Consultants Pty Ltd

& Design ;

195 River Street 60A Prince Street (or P O Box 596)
MACLEAN GRAFTON 2460

Tel: (066) 47 6463 Tel: (066) 43 1588

Fax: (066) 47 6288 FFax: (066) 42 7566

Email: patcon@nor.com.au

The first public meeting will be held at Ocean Shores School Iall on Wednesday Ist May at 5.30 pm.

e
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#
1. Introduction \

This Community Newsletter has been prepared by Paterson Consultants, Grafton who are
compiling a Floodplain Management Plan for Marshalls Creek on behalf of Byron Shire Council.

This newsletter is the second to be issued and seeks to inform the community of the progress and
development of the FloodPlain Management Plan.

The first newsletter in April 1996 outlined a process of community consultation, study program and
likely outcomes.

Byron Council has had a Floodplain Management Committee for Marshalls Creek since 1991.
Extensive riverine hydraulics and mitigation options have been investigated. Council undertook a
Value Management Workshop in June 1995 with nominated stakeholders, community and
government representatives. The Workshop reviewed 46 options and identified 4 options which were
considered to merit further investigation.

The options considered were :-

*  Widen Orana Bridge

*  Dredge Marshalls Creek and modify Readings Bay training walls

*  Creation of additional ocean outlets.

*  “guarantine development”, that is no further development on the floodplain.

Paterson Consultants brief has involved drawing on the Value Management Workshop to develop
a Floodplain Management Plan.

The responses to Community Newsletter No 1, the initial Public Meeting and the subsequent

informal meetings have indicated that the best form of distribution of newsletters is through the
informal channels established by the community consultation program. Accordingly, this newsletter has
been forwarded through those channels.

2. Draft Aims and Objectives of the Plan
The Marshalls Creek Floodplain Management Plan has three broad objectives, which are:-

*  The Plan seeks to reduce the impact of flooding and flood liability on individual
owners and occupiers and to reduce private and public losses from flooding.

The Plan seeks to reduce the impact of flooding on existing development areas by
implementation of a series of flood mitigation Imeasures.

The Plan seeks to reduce the potential for flood damage in and adjacent to new
development areas by application of effective planning and development controls.
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*

6. Plan Draft Aims and Objectives (Continued)

The Plan aims to achieve the objectives by :-

Alerting the community ( both existing and future ) to the extent and hazard of flood
liable land beside Marshalls Creek and its tributaries within the Plan’s applicable
area.

Informing the community of Council and Government policies in relation to
development and use of flood liable land.

Definition of a flood standard to be used for planning purposes.
Reduction of the risk to human life and damage to property caused by flooding
through appropriate works and measures and development controls on flood prone

lands

Encouragement of development and uses for land which are compatible with the
flood hazard at the site.

Provide controls with regard to flooding such that new development projects can be
treated consistently and on their merit.

Provide mechanisms to support the community’s response to flooding.

3. Progress to Date
3.1 Community Consultation

A Public Meeting was held on 1 May 1996 to discuss the Plan. Some 39 residents attended. A
major issue from the Public Meeting was the community concern regarding the impact of further
filling on the floodplain. Council has acted to prepare and exhibit a policy preventing further
filling. After receipt of submissions, we anticipate that the policy will be adopted and applied.

The Public Meeting was advertised via Community Newsletter No. 1, of which some 4000 copies
were distributed through the Marshalls Creek floodplain area.

The Public Meeting was followed by a series of informal meetings with community groups at New
Brighton, South Golden Beach, North Ocean Shores, South Ocean Shores and CONOS. These
meetings allowed identification of the community’s shared values, shared concerns and preferred
solutions which can be summarised as:

* The participants greatly valued the residential amenity of the area featuring the
environmental quality and diversity of the area.

* There appears little support for widening of Orana Bridge given the cost and
limited benefits.

P .
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3.1 Community Consultation (Continued)

* There was limited support for the large capital works envisaged at the Value Management
Workshop on the basis of cost versus benefits in reduced flood levels.

* There is support for an opening through the dune system to release floodwater but the
opening was seen as a natural opening rather than the engineered solution from the Value
Management Workshop.

* There is support for dredging of Marshalls Creek with adjustments to the Readings Bay
training walls providing these measures can reduce flood levels.

* Improvements to flooding were seen as flowing from:-
- Empowerment of the community to handle floods
- Making the environment less sensitive to floods
- Making individual dwellings less flood prone.

* Community concern over the amount of filling in the floodplain was expressed as a need
to limit further development in the floodplain. It was generally agreed that continued limited
development was acceptable providing that the development did not worsen potential and
actual flooding and other environmental constraints were rigorously addressed.

* There was support for greater emphasis on water quality improvements and changes to
the development process to allow more control over disturbance of acid sulfate soils, silt and
debris controls, drainage and development form.

Areas of conflict between the groups are principally in the relative importance placed on the shared
values outlined above.

3.2 Formal Consultation

Requests for formal submissions have been sent to Government bodies, authorities and community
groups. Eighteen responses have been received from the 54 requests dispatched. The responses
have, on the whole, raised the issues of acid sulfate soils and the habitat values of the area. NSW
Fisheries and NSW National Parks and Wildlife noted the diversity of the area and the need to fully
address environmental impacts before proceeding with any works.
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4.0 Work Program

4.1 Works Completed

Work has been completed in a number of areas. Reviews have been conducted on the hydraulic
modelling to date, presentation of the hydraulic data in a more user-friendly format, review of the
local environment, the local statutory planning requirements and coastal issues. The consultation
process has been outlined above.

A number of technical issues have arisen which need to be addressed before proceeding to the
Floodplain Management Plan. These issues cover:-

Ground survey.

The flood study work was based on ground survey undertaken some years ago. We have
located only about one half of the original survey. This information is needed such that an
accurate assessment can be made of flood hazard at individual locations.

House floor levels

Some difficulty has been experienced in obtaining house floor levels throughout the study
area. House floor levels were taken some years ago and have taken time to locate. Cross-
referencing of the house data-base against the garbage collection records suggests ground
survey will be needed to confirm floor levels for another 300 properties in the floodplain
area. The floor level data is required to identify the freeboard precisely available to each
house, the magnitude of damage likely in floods and the benefits to be gained from the large
scale structural works proposed in the Value Management Workshop.

The Bund
The Kalaroo Circuit Bund has been a divisive issue in the past and is the subject of a retro-

fitting proposal, agreed between Byron Council and cane farmers at Wooyung. Some parts
of the community have expressed concern at the proposal and have asked to review the data
on which the agreement was based. There is a sound basis to delay the Floodplain
Management Plan until the the Bundissue is resolved and base conditions confirmed.

4.2 Completion

Community Newsletter No 1 indicated that the Draft Plan would be on exhibition in mid July 1996.
We now anticipate that exhibition will not occur until September 1996.

5. Contacts

Contact: Mr Peter Cuming or Jenny Donovan Contact: Bill Paterson or Ken Hegerty

Sustainable Futures Planning Paterson Consultants Pty Ltd
& Development

195 River Street 60A Prince Street

MACLEAN GRAFTON

Tel: (066) 45 3933 Tel: (066) 43 1588

Fax: (066) 45 3922 Fax: (066) 42 7566

Email: patcom@nor.com.au
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Introduction

This report has been prepared by Sustainable Futures who have been engaged by Paterson
Consultants to undertake the community consultation for the above project, on behalf of Byron
Shire Council.

The aim of the project is to prepare a plan for the management of the Marshalls Creek floodplain
to mitigate the potential for flood damage.

The purpose of the meeting was to present to the public the four or five viable options that arose
out of the Value Management Workshop undertaken on the 20 June 1995, explore the
implications of those options and gain an understanding of the values and concerns of the local
community in relation to the proposed plan. This report is divided into three parts which reflect
three aims:

1) to summarise the conduct of the meeting,
2) to draw conclusions as to the general feeling of those in attendance and;
3) to identify the implications of incorporating those values and aspirations into the plan.

The Meeting

The meeting commenced at 5.30 pm and was attended by a maximum of 39 people. The number
in attendance cannot be considered to represent the strength of feeling in the affected community
because of the extremely inclement weather at the time, which has continued since and led to
flooding in the catchment.

Bill Paterson, from Paterson Consultants, introduced the meeting and gave a brief overview of
the process to date. Peter Cuming from Sustainable futures then outlined the team and the
community participation process. P.C outlined the content of the meeting as being an exploration
of the four or five options and their physical implications, a short break to allow people to study
the options which were prepared by Paterson’s and presented on boards at the meeting and an
open discussion to consider the implications of these options. The meeting however departed
from this structure by leaving out the break in order to give adequate opportunity for the
participants to express their evident strength of feeling.

The five options discussed were:

Widening/lengthening(?) Orana bridge

Dredging the creek and changes to the training walls at Reading Bay
Additional ocean outlets

"Quarantine”, or moratorium on development in the floodplain

A combination of the above.

Public Response

The participants came across as being both articulate and well informed. Some participants were
much more vocal than others, however it is considered that no one person, or small group of
people were allowed to dominate the proceedings.




In relation to organisation of the meeting, concern was expressed by two people about both the
length of time of the meeting and the starting time, 6.30 or 7 pm was considered more
appropriate to arrange tea/childcare.

The general mood was that the floodplain was presently poorly managed and that community
feeling was little considered. This was expressed as a fundamental crisis of confidence with both
the Council and the consultants that had previously been involved with this project. The
community felt disenfranchised from the planning process. At a number of times participants
(particularly Jim Mangleson) raised alleged incidences of submissions from within the community
that had been ignored. The focus of this lack of faith seemed to be that the Council allowing
continuing incremental infill within the floodplain especially given a floodplain management plan
was not in place; and the apparent discrepancies on the data on which the computer modelling
and conclusions were based. This was particularly evident in light of the anecdotal evidence that
was presented by several members of the community.

Other concerns raised were:

The 1% AEP flood level and why it had changed in the preceding years, which also raised
concerns about what it was likely to do in the future.

In relation to widening Orana bridge, the future of the bund and its affect on the
hydrology of the area.

In relation to the additional ocean outlets option, the size of the required outlets.

In relation to the dredging option, the subsequent siltation of the channel and the
implications of changes to the training wall.

In relation to the equity of the options, the participants felt that the values of future
development and settlers was given greater consideration than the needs of the present
population, who felt they were being sacrificed.

Generally there was concern at the way the agenda had been set, which further suggests
a lack of confidence in the preceding stages of the process. There seemed strong support
for levees at the meeting but this was not reflected in the options put before the
community.

Another general concern was the perceived lack of standards in the consideration of
development applications within the floodplain.

There was a strong sense that at the very least there should be a moratorium on future
development within the floodplain until completion of the floodplain management plan,
that greater emphasis should be placed on anecdotal evidence rather than on the computer
models and that the strategy should be tailored for localised considerations.




Conclusions

There is an extremely pressing need to rebuild faith with the local community if their considerable
resources of local knowledge and (potential) goodwill are to be harnessed. It appears likely that
this will only be achieved when bridges are built between the Community and the Council. As
agents for the Council, Sustainable Futures and Paterson Consultants both have a considerable
role in demonstrating an openess to community concerns and a willingness to address those
issues.

Achieving this responsiveness would seem to require the following:

" A clear explanation of the brief to the community, covering the areas the consultants can
and cannot address in order that the community understands the parameters of what we
can do, limiting the chances of falsely raised hopes, demonstrating confidence in the
community and ensuring that subsequent stages are based on the correct understanding.

i A commitment to addressing localised issues, which will require individual meetings with
the various component communities within the floodplain area.

* A commitment to understanding the broader social landscape. This will require that the
consultants expressly seek to understand not only the problems to be addressed but also
what is valued, not only for the resident community but also for those people that use the
area for other purposes, for example those who use the shops, attend the school or just
value that environment for its amenity value.

. A commitment to "openess"; that is, allowing the community to see what we are doing,
through newsletters, meetings, etc. and providing an accessible contact point, in order to
encourage a dialogue between community and consultants.

* A demonstration of our commitment to the community. This entails being adequately
briefed about the background to the study and an explicit commitment to apportion weight
to the values and anecdotal evidence of the local community.

The Next Steps

Establishing common ground between the community and the consultants (representing the
Council) will require that the agenda for action reflects community aspirations and concerns.

As an immediate measure to demonstrate confidence in the local community and a commitment
to their values, a moratorium on future development within the 1% AEP floodplain is suggested,
at least as an interim measure until the finalisation of the management plan.

The commitment to address localised issues should be expressed through meetings held within
the component communities. These meetings should seek not only to identify the localised social
landscape and report any developments, but also draw on the consultant’s skill to identify and
communicate the social, environmental and economic implications of any ideas, not only for that
community but also for others that share the Marshalls Creek area. In this way it is hoped that
no one group would limit the possible options for another group at a subsequent meeting. In
addition, this will help to engender a sense of social responsibility.



The commitment to understanding the social landscape can best be expressed by designing
consultation to ensure that all points of input are structured to extract comparative information.
Such a structure should be carefully considered to ensure it remains open and precedes any
detailed consideration of the options, so as not to present a fait accompli or identify a social
landscape which reflects hypothetical elements. In this way consultation can establish what people
value about their surroundings, what people dislike and what are the characteristics of the area
that define its character. Any subsequent decisions can then be considered in light of the findings
of this assessment and conflicts between the social landscape and the individual solutions can be
addressed; and the consultants skill brought to bear to resolve such conflicts. This will also
enable technical solutions to be tailored to recognise and incorporate the social landscape,
protecting valued elements and mitigating problems.

A questionnaire or door to door survey would assist in establishing the social landscape because
of its inclusivity. However, given the considerable time and cost that this will require, it is
considered that an approach which comprises of public meetings which are backed up with an
accessible point of contact, such as a telephone "hotline” along with a review of any social
profiles available of the catchment (e.g Council Section 94 Contribution Plan, ABS statistics) will
represent the best way of identifying the social landscape within the available resources.

These initial actions will enable SUSTAINABLE FUTURES to assist Paterson’s in establishing
the broad principles of the flood management plan.

The possibility of supporting the plan with building and landscape design guidance, either
advisory or for statutory adoption, for building/landscaping within the floodplain and adjacent to
it should be considered as a matter of urgency.
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Introduction

This report has been prepared by Sustainable Futures who have been engaged by Paterson
Consultants to undertake the community consultation for the above project, on behalf of Byron
Shire Council. The aim of the project is to prepare a plan for the management of the Marshalls
Creek floodplain which mitigates the disruption, damage and potential costs to health and safety
that are caused by floods and which retains the waterways as an ecological and social resource.

As part of our commitment to respecting community concerns and aspirations and our belief in
the value of local knowledge in the planning and design process, this document reports back to
the community our understanding of your worries and aspirations in relation to this project, as
gained from the meetings held on the 16th and 17th of May, 1996.

The purpose of the meetings was to discuss the options that arose out of the Value Management
Workshop undertaken on the 20th June 1995, in light of those community concerns. This report
deals with the second meeting, held at Val and Stan Scanlon’s house at 1.30 pm on the 16th of
May. Val and Stan Scanlon are representatives of CONOS (Conservation of North Ocean Shore).

The Meeting

The meeting was attended by four people, two representatives of Conos and Cathy Billin and
Jenny Donovan from Sustainable Futures. The strength of feeling and commitment of Val and
Stan to the conservation of the area and concern at the plight of those affected by floods was
evident from the start. There was a strong perception that environmental degradation the area
had suffered was likely to get worse because of the amount of development in the pipeline, a
problem which was considered likely to be compounded by the construction of the Billinudgel
by-pass, which would both increase development pressure and cut an important nature
conservation corridor which would then lose its integrity. There was a strong feeling that the
nature reserve, north of Ocean Shores North (currently zoned 7k) was an extremely important
ecological and archaeological resource, citing it as the habitat of 50 species of endangered flora
and fauna and contained 22 registered archaeological sites, and was recognised as potentially
having many more (Simpson Report, 1990).

There was a strong feeling that the modelling that had been done to predict the patterns of
flooding was inaccurate and the hydrology of the area was poorly understood. In light of this,
some of the assumptions behind the four options put to them were questioned. In particular
regarding siltation and the direction of flow of Billinudgel Creek. The CONOS representatives
expressed the belief that the agricultural practices further upstream had hastened the rate of
run-off, had caused soil degradation on site and siltation and acid poisoning down stream which
had been a major factor in the recent fish kills in the waterways. These problems were being
exacerbated locally by incremental development in the flood plain. There was a perception that
these factors had contributed to the unpredictable nature of flooding in the area and worsened the
problems associated with them.

In relation to the Ocean outlet option, this measure evoked the strongest response. The heavily
engineered solution presented to them was considered to be detrimental to the value of the nature
reserve in ecological and archaeological terms. The participants cited the Simpson report (1990)
as effectively eliminating that option at the time. They also questioned its value given the poorly




understood hydrology of the area. (Note: since the meeting, a low impact, more organic ocean
outlet has been proposed, see report No. 4 in this section).

In relation to the other options, none were seen as offering a complete solution. The quarantine
option however was the only one to receive support. There was a strong feeling that this would
have to be supported by other measures, which could be described as a toolkit of measures that
could be used to build a strategy for floodplain management. There was a consensus that these
measures should have a substantial component of local input and should be tailored to localised
conditions.

Recommendations

There was a general agreement that these localised solutions should include the following
elements:

Education and consultation: The participants saw this as a two way process of assisting people
to make decisions about the future of their environment and about how to cope with flooding
without letting it become a major problem to them. This might include educating people when
they purchase a property in the area of the implications of living in a floodplain, educating people
how they can develop their property in such a way as to mitigate problems for them without
worsening problems for other people affected by floods, educating people about landscaping with
flood tolerant plants and use of permeable landscaping materials, encouraging an adequate
understanding of flooding and assisting people to understand what they can do to handle flooding,
for themselves and the wider community. The participants saw this as requiring some formal
policy backing to ensure it was adequately resourced.

Management: The integrity of the Nature Reserve should be ensured in any proposed
maintenance regime. In addition, management should ensure there is an adequate and well
maintained drainage system, which might incorporate drainage swales instead of kerbs and
gutters. Consideration should also be given to the compilation of a list of local tasks to be done
in time of flood and a database of available resources held within the community during those
times, when more traditional and official service providers, such as the Council and the SES
might be overstretched. This element would need adequate safeguards to avoid being manipulated
to sectional advantage and would, of course, need to be adequately resourced if it is to be
effective.

Assessing development: Development should be considered in light of its environmental
implications, of which a very important part is its effect on flooding. To this end a general
quarantine was supported, given that further development would worsen the problems. However
it was recognised that some development was inevitable. ~Where this was so, essential
requirements would be for no-fill or disturbance of acid sulphate soils and conformance with the
landscaping and servicing objectives mentioned above.

Flood damage mitigation measures: Where the measures described above would have only
marginal value, the possibility of raising the house on poles or piers should be considered. For
those properties where this cannot be done, because of slab construction, the possibility of buying
back the land and demolishing the house should be considered where major flood impact has been
identified. Depending upon the location of the site the land could be retained for public open
space or redeveloped in a more appropriate manner.




Recognising the archaeological/spiritual value of the area: The participants felt strongly that the
considerable historical and archaeological value of the area, and its spiritual significance should
be protected and explored further.

Other capital measures:  These were considered largely inappropriate and probably
environmentally detrimental. Any re-consideration should be based on a more detailed and
accurate study of their implications on the hydrology of the area, as the present assumptions were
considered questionable.

Our Response.

The articulate nature of the community and their strength of feeling represents a potentially
powerful resource of goodwill and local insight that could contribute greatly to the design,
implementation and management of the plan. Utilising these resources can best be achieved by
considering the following:

Implications for the Plan

The community represented at the meeting felt that the options under consideration should be
re-assessed, with greater emphasis given to their potential environmental implications. The
emphasis on large scale, capital intensive measures should be changed to more localised,
community based measures in order to minimise the problems associated with flooding. The
participants felt that the toolbox from which the management plan should be constructed should
comprise the following elements:

Commission a survey of the Nature Reserve to establish its ecological and archaeological
value.

Respect the spiritual value of the Nature Reserve, retain and enhance the viability of the
Nature Reserve and its stock of biological and archaeological resources.

A quarantine on further development, particularly where fill is required.
Better information and education, to enable people to understand their environment and
empower the local communities to make well-informed and considered choices about the

future of their environment.

Changes to the Councils Development Application assessment practice to give greater
emphasis on the developments’ effects on flooding.

Better on-going management of infrastructure, to lessen the impact of floods when they
do occur.

Provision for flood-proofing measures for the most severely affected properties.



The Next Steps

We are endeavouring to build on these findings, as well as those of the other meetings to establish
the common ground shared by the communities, resolve differences and build a shared strategy
for managing the flood plain that respects the qualities valued by the community, addresses the
problems of concern to the community and empowers the community to maximise their say in
the future of their shared environment. The common ground and areas of remaining substantial
differences are outlined in the second part of this document.
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Introduction

This report has been prepared by Sustainable Futures who have been engaged by Paterson
Consultants to undertake the community consultation for the above project, on behalf of Byron
Shire Council. The aim of the project is to prepare a plan for the management of the Marshalls
Creek floodplain which mitigates the disruption, damage and potential costs to health and safety
that are caused by floods and which retains the waterways’ value as a social and ecological
resource.

As part of our commitment to respecting community concerns and aspirations and our belief in
the value of local knowledge in the planning and design process, this document reports back to
the community our understanding of your worries and aspirations in relation to this project, as
gained from the meetings held on the 16th and 17th of May, 1996.

The purpose of the meetings was to discuss the four options that arose out of the Value
Management Workshop undertaken on the 20th June 1995, in light of those community concerns.
This report deals with the third meeting, held at Stan Thompson’s house at 10 am on the 17th
May.

The Meeting

The meeting was attended by eleven people, eight representing Ocean Shores North residents
from the Ocean Shores Community Association and Peter Cuming, Kathy Billin and Jenny
Donovan from Sustainable Futures.

The high level of understanding and involvement with these issues and the strength of feeling of
the participants was evident. There was a strong perception that the hydrology of the floodplain
was very sensitive to the developments both in the floodplain and further upstream, and that many
of the problems being faced now were worsened by further development. In particular it was
believed that the infilling which has been a characteristic of much of the development has been
generally detrimental and has contributed to the major component elements of the flood problems,
being:

Flood levels and their unpredictability
Speed of rise and fall of flooding
Water quality problems

General environmental degradation
Inconvenience and financial loss.

There was a general feeling that the area was subject to considerable development pressure and
that if development was to happen, it was felt all these problems would be worsened by the
Council’s D.A. assessment process which subjected development to specific requirements for
compacted fill and hard surface drainage. There was also a feeling that the existing drainage
system is poorly maintained. The in-filling of the ocean outlet that existed to the north of Ocean
Shores North prior to 1974 was considered to have limited the ability of the floodplain to drain
adequately. Other recognised problems included the silt that was being washed into the
waterways, that Capricornia canal does not flush adequately and that the bund was restricting the
flow of water through the system, all of which contribute to poor water quality, particularly
immediately after flooding.




In relation to possible solutions, the participants suggested several innovative and creative ideas.

With regards to the suggested options it was felt that there was a pressing need that things should
get no worse. This was perceived as requiring flood-proofing and flood mitigation measures.
The two flood-proofing measures most strongly supported were either another ocean outlet as a
safety valve to relieve excessive build-up of water, and/or dredging of the river channels to
improve the efficiency of their profiles. The flood mitigation measure most widely supported was
that development and redevelopment should be restricted to only “sensitive and healthy
development” which was considered to be development which did not require fill or result in
speed up of run-off from the site or the disturbance of acid sulphate soils. In addition to these
measures, other suggestions included widening the span of New Brighton bridge rather than
Orana bridge, as this was considered more effective; and replacing the bund with a bridge. In
relation to the outlets there was a strong feeling that the assumptions of the options put before
them were wrong and that an outlet could be achieved so easily as a natural narrow stream bed,
similar to many beaches of the north coast. It was also felt that such an outlet would only replace
an existing outlet that had existed there until 1974. In relation to the dredging option it was felt
that the dredged material might be removed by pipe and be used for landscaping or if it was white
sand, to build up either the dunes or the beaches. It was recognised that this was likely to require
on going maintenance, without which likely increases in development pressures, which would
result from the temporarily lowered flood levels, may lead to worsened long term problems. This
led to the conclusion that such physical measures were inadequate in themselves and that any
strategy should consist of several complementary measures which would limit the damage and
disruption caused by flooding. In addition to the major capital measures and restrictions on future
development, as described above, the participants recognised the importance of localised
management and minor works measures. There was strong support that these measures should
have a substantial component of local input and should be tailored to localised conditions. These
measures were described as being pro-active and combining to form a toolkit of available
measures.

Recommendations
There was a general agreement that this toolkit of solutions should include the following elements:

Capiral measures: These were considered to be of central importance. As outlined above a
northern outlet and/or dredging received the greatest support. Other minor works that achieved
a great deal of support were for silt traps and gross pollutant traps at drain outlets and for a weir
on the Billinudgel and Marshalls creek to incorporate silt and gross pollutant traps.

Education and consultation: The participants saw this as a process of assisting people to make
decisions about the future of their environment and about how to cope with flooding without
letting it become a problem to them. This might include educating people, when they purchase
a property in the area, of the implications of living in a floodplain. Educating people how and
in what way they can develop their property so as to mitigate problems for themselves without
worsening problems for other people affected by floods. Educating people about landscaping with
flood tolerant plants and use of permeable landscaping materials, encouraging an adequate
understanding of flooding and assisting people to understand what they can do to handle flooding,
for themselves and the wider community. The participants saw this as requiring adequate
resources in order to be effective.



Management: There was strong support for a moratorium on development and developing the
infrastructure and social structures for handling floods. This would include ensuring there is an
adequate and well maintained drainage system, which might incorporate grassed drainage swales,
where appropriate, instead of kerbs and gutters, the establishment of community based structures
to handle problems associated with floods, when more traditional and official service providers,
such as the Council and the SES might be overstretched. This component was seen as being
dependant on adequate resources.

Assessing development: Development should be considered primarily in light of its effect on
flooding. Development would be considered acceptable where it required no fill or disturbance
of acid sulphate soils and did not greatly increase the amount of impermeable surfaces on the site.
Modelling must include the cumulative effect of filling related to individual developments. The
failure to consider this when assessing individual proposals is seen as a major fault.

Flood damage mitigation measures: There was a degree of support for either buying back or
raising dwellings that were severely flood affected.

Our Response

The articulate nature of the participants and their evident strength of feeling represents a
potentially powerful resource of goodwill and local insight that could contribute greatly to the
design, implementation and management of the plan. Utilising these resources will require
considering the following:

Implications for the Plan

The management plan should have two equal components, firstly a major capital flood-proofing
element and secondly a substantial flood mitigation element. The first element is a "safety
valve", to relieve pressure, the second element a way of ensuring the environmental problems
associated with flooding are limited. The participants felt that the toolbox from which the
management plan should be constructed should comprise the following elements.

The northern outlet option should be reconsidered in light of evidence of a purported
pre-existing natural outlet, and the implications that this has on the assumptions about the
economic and environmental costs of that option.

The option to widen Orana bridge should be amended to consider instead widening the
span underneath New Brighton bridge.

The dredging option to be reconsidered in light of the potential value of the dredged
material for the dunes.

Amending the quarantine option to state that development is not acceptable if it requires
fill, substantial increase in the amount of impermeable surfaces or disturbs acid sulphate
soil.

Changes in the Council’s Development Application assessment practice to give greater
emphasis on a development’s effect on flooding.




Undertaking a program of minor capital works, such as silt and gross pollutant traps and
the establishment of an effective drainage system.

Replace the bund on the Capricornia canal with a bridge.
Establishing maintenance policies to ensure drains and other infrastructure are adequate.
A commitment to keeping the community informed and consulted about developments.

The Next Steps

We are endeavouring to build on these findings, as well as those of the other meetings to establish
the common ground shared by the communities, resolve differences and build a shared strategy
for managing the flood plain that respects the qualities valued by the community, addresses the
problems of concern to the community and empowers the community to maximise their say in
the future of their shared environment. The common ground and areas of remaining substantial
differences are outlined in the second part of this document.
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Introduction

This report has been prepared by Sustainable Futures who have been engaged by Paterson
Consultants to undertake the community consultation for the above project, on behalf of Byron
Shire Council. The aim of the project is to prepare a plan for the management of the Marshalls
Creek floodplain which mitigates the disruption, damage and potential costs to health and safety
that are caused by floods and preserves it as an ecological and social resource.

As part of our commitment to respecting community concerns and aspirations and our belief in
the value of local knowledge in the planning and design process, this document reports back to
the community our understanding of your worries and aspirations in relation to this project, as
gained from the meetings held on the 16th and 17th of May, 1996.

The purpose of the meetings was to discuss the four options that arose out of the Value
Management Workshop undertaken on the 20th June 1995, in light of those community concerns.
This report deals with the fourth meeting, held at the Ocean Shores Country Club on the 17th of
May at 3 pm.

The Meeting

The meeting was attended by nineteen people, nine of whom indicated they came from Ocean
Shores, two from Billinudgel, South Golden Beach and South Ocean Shores respectively and one
person from New Brighton, in addition to Peter Cuming, Kathy Billin and Jenny Donovan from
Sustainable Futures.

The participants were evidently well informed and displayed a high level of understanding and
involvement with the flooding issues. There was a strong perception that the underlying trend
was for worsening floods and the perceived inaction of the Council had caused considerable
anxiety and frustration in the community. The main objective that the participants felt the plan
should achieve was to "see the water flow more freely". Their initial perception of the hydrology
of the area was that it had been slowed down by the retaining wall, the perceived silting of
Marshalls Creek and Capricornia Canal and the blocking up of the northern ocean outlet, causing
water to back up in times of flood. The group accepted that these problems were worsened by
incremental development which had hastened run-off into the waterway and displaced waters, this
was seen as development having dumped problems on the community. The participants expressed
a strong desire for an overall solution that would address problems in their entirety.

In terms of preferred solutions, there was considerable support for measures which, in the
participants’ eyes, "pulled the plug" and freed up the ability of the waterways to flow. In relation
to the options under consideration there was concern that the figures on which the options were
based were flawed. There was a strong perception that the options should be reconsidered and
that the Council’s computer model was based on out-dated information and should be updated.
Particular concern was voiced about the costings for a new ocean outlet. It was considered that
the outlet would replace a purported pre-existing natural outlet, (for which photographic evidence
was presented) and would not require the heavily engineered solution suggested in the option.
There was also a degree of support for dredging Marshalls Creek and reducing the retaining wall
height to let the water flow more freely out of the floodplain. The removal of dredged material
by pipe and its potential use as landscaping material to repair the dunes or beach, for development
of the Brunswick Heads by-pass by the RTA as appropriate, was also expressed as an advantage



of this option. In relation to the option of widening Orana bridge there was a considerable body
of feeling that it would be more appropriate to widen the span of New Brighton bridge. The
quarantine option gained considerable support, however, in the longer term the group felt it
should be amended to allow "responsible development". This was expressed as development
which did not worsen flooding problems elsewhere in the floodplain, in other words development
which did not require any fill.

The group recognised that these structural measures were not in themselves adequate to address
all the problems. In particular, it was believed that the Council’s Development Application
practices had contributed to the problems and so should be considered, particularly because they
were seen as having required infill which displaced water and introduced a substantial element
of impermeable surfaces, raising both levels and the speed of flooding. In addition the road
layout of the floodplain worsened the problems associated with flooding by creating floodways
and by causing ponding across roadways which result in limited access. The fact that the
northern end of Bolemo drive is cut regularly by minor flooding should be addressed. Other
important issues which were considered to be important elements of a plan were addressing the
social upheaval caused by flooding and environmental problems associated with reductions in
water quality, particularly after flooding.

Recommendations

There was strong feeling that the plan should reflect a commitment to the local community and
that these issues should be resolved by measures which reflected community concerns and should
be tailored to localised conditions. There was general support for the proposition that the strategy
should comprise of a number of elements, both capital works, "the big picture", and management,
"the little picture" in nature. There was a general agreement that this toolkit of solutions should
include the following elements:

Capital measures: These were considered to be of central importance to "pulling the plug". As
outlined earlier, a northern outlet and/or dredging of Marshalls Creek, or the reduction in the
height of the training wall, received the greatest support. A northern outlet was seen as providing
a safety valve which would dissipate water build up when it was most required. It was also
suggested that the area of the level of the lake in the golf-course could be reduced prior to onset
of flooding to offer greater storage capacity when flooding occurs. This would require the
Country Club supporting this measure.

Consultation and education: The participants saw this as important to rebuild faith between the
community and Council and was consequently a process of assisting people to make decisions
about the future of their environment and demonstrating a commitment to the community. It was
recognised that education was essential to ensure development was responsible, in other words
it did not subject the occupants to future flood problems or worsen problems for other members
of the community. In addition education could be used to encourage an adequate understanding
of flooding and assist people as to what they can do to handle flooding, for themselves and the
wider community. In relation to this project the participants felt strongly that the options should
be presented more clearly, using maps that had more easily recognisable landmarks/elements and
text which used more commonly understood or layman’s language. The participants saw
education as requiring adequate resources in order to be effective.



Management: There was considerable support for ensuring an adequate and well maintained
drainage system, the establishment of strong community based structures to handle problems
associated with floods, when more traditional and official service providers, such as the Council
and the SES might be overstretched. These components were seen as being dependant on
adequate resources.

Assessing development: Development should be considered primarily in light of its effect on
flooding. Development would be considered acceptable where it required no fill, did not disturb
acid sulphate soils and did not greatly increase the amount of impermeable surfaces on the site.
Council should also adopt engineering practice to reflect modern principles, for example requiring
grassed swales instead of concrete drains and wherever possible footings which did not adversely
effect the permeability of the proposed dwelling site. Council should publish design guidelines
which incorporated these ideas. The computer model used by the council to assess flooding was
considered to require up-dating to build in all the incremental development that has occurred in
recent years.

Our Response

The articulate nature of the participants and their evident strength of feeling represents a
potentially powerful resource of goodwill and local insight that could contribute greatly to the
design, implementation and management of the plan. Utilising these resources will require
consideration of the following;

Implications for the Plan

The plan should have two main parts: a major capital flood-proofing element and a flood
mitigation element. The participants felt that the toolbox of elements from which the plan should
be constructed should comprise the following components:

Assumptions behind all the options should be reconsidered, with greater emphasis given
to local knowledge and with less emphasis given to the computer model, which was
considered to be flawed and based on out of date information.

Re-assess the Ocean outlet option in light of evidence that an organic, low impact outlet
could be provided which would replace a pre-existing natural outlet that existed in that
vicinity prior to 1974.

The quarantine option should be amended to incorporate a provision for limited
development where it did not require fill, a substantial increase in impermeable surfaces,
disturb acid sulphate soils or otherwise worsen the effects of flooding elsewhere.

The range of options considered should be broadened to consider other measures such as
reducing the level of the lake prior to flooding.

The Council’s Development Application assessment practices should be amended to
incorporate the above and give greater emphasis to the effect of development on flooding.

The production of design guidance and consultation material in plain English and using
clear maps and plans.



Commitment to greater consultation with the community.

Next Steps

We are endeavouring to build on these findings, and the findings of the other meetings to
establish the common ground shared by the communities and build a shared strategy for managing
the flood plain that respects the qualities valued by the community, addresses the problems of
concern to the community and empowers the community to maximise their say in the future of
their shared environment. The common ground and areas of remaining substantial differences
are outlined in the second part of this document.
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n breach oceourred whero
caetlera had enrled nway
many tona of annd  from
the rear of the terrnee, ¢

wWaves poured throuph and
e waler Olowed nround
heele of Uie parke and into the
Forth Avm of Lhe Ihunswlck

big Iandslde of pyrep.
thimby Crecle ennpied 5
ape nmd o bope Lok,
Mmeperly  of Mr, (.

iver,

mzla, down n hillsidy
- the  ndjoining pro- A huge pap slill veminine
Iy ; i ey terenee whieh e
Ll ven nlllE remehes nl hph (e,
Lonele wag olmaost (- AL the “Blnck hole,”
steched,
v ooty sl g e ahoul balf way  helween
o Wt-Ydeg nud hanangps New Bedghton and North
i . 1 Benceh another  breale-

UE . theough earrled  the  sen
RUIN A1

~* Into North Axin,

MUAIN ARM i

mlep  of
come

q
Heve nlso an open gup re-
maing which Is fliled at high
Lide

I the tovmship waves also

devnstnlion
from  Mnin

imoke over the (errace and
hovses ' at Palmwonds flowed under some houses,
i v hoe .
hlo’l':l'lle l:_"cl:"::!‘e 'I-'lm" On the river slde flood-
¥ ¥ ¢ W waters entered some  houres

I Cranney’'s Road,

Lo n deplh of (lve Inches.
nse wag evacualed hy

Few Brighton wa witsoul

llu'l

-——

Break Thro ugh a
New  iBrighton

Al the height of the eyclone (he sen
heach terraces In bwo' plncer nenr New Brighton,

ol

nirooled,

The oo renched s pealk
Salurday nipght, but
[wen

an

Sy

)

Sunday morning.

Brenawicl Heads  suffered
mosL and major damage had
Lo he aepaired repealedly.

hrohe over

Tolal disconvection wng  (in-
club hovuse  was partly ally made at 11.30 p.mn on
Satwrday heeause the  mnin-

lenanee of safe

Lhel!Mmpossible,
wian cleay of winler on

moning,
P

Pamape was less severp at
Mullnmbimby.
hollday senaon nm

Umes would ho ny 5000 0l rens affeeled
e publie ng g g OUF Dol e genchod for ser-
nod for plentelee'c0 Tor Uuee days,

The powey station hag ope-

T

The Mny
amd Byron §
Julntly gpene
with the «cenl

The Muyor sa

oinlly adminlst
deelsion had bee
where It would
bul Jt could he
personnl  losses,
in strronnding

he piven highes|

ing that the fu
aupply wn.ﬂ*‘

““Donntlons
the Councll Chm
la hoped  the n
mwiel other  publ

Hons will glve th

154 6 il I permiltied 1 \”'[ml 21 houen dny.

the tent Preevionals IFael o oll deliverles hinve
AV, Au- the commiiiee, been Inleripled hal supplies
Mnungow e expecled  before  slocks
r who In (Lismore Ambulire exhausted,
ol nll il {en, whiech R T e T
e money fop n new
vl (our, Alaltion al Mullumt

Patlsh and another by powry on Sntudrny and Sun-

Staff  when  Joyra dny. The service had not been
d n creek, causlng I reslored yesterdny.,
~ a new course (hrouph-

The road bhelween Now!
A Grizhton wnd  the lllghwuyi
tond at the Top 7nd wra also under waler, :

‘en badly washed ool

bridge has dlsnmw:nrd!

'ar the fool of the, , “_
¢ Rond, - £ I es l
mr: were also repais :
g1 . yeslerday and

nlmwoods 1oml i -

Flood at

]Vl’bimbY’

'Pper Main Avm 21003

of rnin were recorded

nmea on Friday  and

Cwas 18 Inelre ouer At Mullmmbimby  the
othtidge at Chery's  Hoodwalers rose feel
r

|
ahove tho previowa reeard, o i
I
;

le mewa hina

cone Walep entered nevernl!

m Riindmouth, but  homes near U foreshoren,
known  that  land- and ot Lhe ecantern end of Lhe!
nod - wlnd - have  owp to a depth of neyernt
havoe with plan- inches, !

5 Pelice wvacuated n fomily
frem o disused house on Lhe
MAGI IT st near Ring'n Creelk bridge,

The family had been living In

¢ YO)CCICTICTT ¢ tent. but went  into the|l
p / O(’K]’] house when the waler rose, |
angn {o planiatione Ivinnpe Lo properly  wns|:
o Pochel wan nlwo  peplipible, The 1\h|llumlmr|hyl
bul  damnge fo [
In reported to be - - ST K sy I

1

Velpun, Mookall and Bureing- |

rond  at  Billinudgel har, ; ]
rof waler yeslerday., Al ench of those townships|l
nlurday nlfzhl waler n bone~ wana unroofed, |
he baltery and  bul-  Broken high lenaslon  wlree|.
T In the ﬁ"lngc. it Moeoball electroented  and],
Nay clory of fiallen- killed three  cown, the pro-|!

ety -2

Y - Y

DE

, Product ol the mighly Brilish .Engi.ne

Srockhot

Agricultural Division

(ENGLAND)
Important Features of the + THE TR
A 2l Rini rT .

l’ ]i, I_i S ] ]) l'} N ] X + THE G
NO WASTE OF POWER - Pefect halwnes TOR DRt
ciniires that, theye In o front sinhape In wel 'y
meas, and consequentliy no pouwer In wnaled "t 4+ A LIGHT
v “pushing the front (luough”  The tractive BIG JOBS
effort I mwmnzing: (he Biprzest Joba  enn be
done with eoitidener, + AN ECO?P
ECONOMY - The swonderful peviormance of e
the tractor In nehieved with pend ceonomy, The
rrenter running corta of n heavier trnelor are + A UNIVE
nol neeessnry when n PRESIDENT  will  do

the sworle Junt pa well —— and often better,
LIGnT weranr -—— The PRESIDENT welpha
only TROO Ihm (RIO Kp.). The pressure of Ala
Iyter on the Aol 1s lesa (han that of the nve-
rupge horse'n hoof.  There 18 no ““hard pan-
ning® of the soll, Yol no (rnelive offort han
heen Jost In m'hlmlug Ahin light welght,
UNIVERSAL DRAVWRAR —'The PHESIDENT
b sultable for uae wiih mnsl pood fmplementr,
nre well ng wilth the Implementa which  have
heen rpecindly dealgned for 11, Ha ftrnellve
clforl In minintnined whateter the fape of tm-
plement ln uae,

MID-MOUNTED  FEQUIPMENT — Rolly rear
nmd mid-mounted fon] IEnta nra sunllnble, hut
great boportnnee In nllached to the avallnbliity
of mid-pounted equipment, with all Ha advan-
tapen,

NYDRAULIC OFERATINND 3 I'OINT LINK-
AQIL plus SWINGING DRAWDBAR —  Alont
any hmplement, whedhey (epliin or 1 Point

PRICES -
BARE
BARE
WITHE |
THRER
SWINGI

(Plus ot
Brisbanc.
ent Tern
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abbe's Ck.
Celebrate

First Anniversary

Uppor  OUmbbo'n Usoek

" Helionl will he mnarhked by tho eelebrnflon on Wodnon-

oy, Augunl IR, of the firat nonlveranry of tho achool'n

offlcinl oprnlng,

The dny will he nan

"opv" dny™ when pr\rﬁlll.
nadl frionda will bho dAnvited
f heet. to  nree the  chlidien  nt
“niton worle under wormnl condl-
o pt tlons and e Inapeet  Lho
schonl genoally,
lle[y The eclehrntion  of  Arbe
1070 || Day (le-moritow) will he nost-
ponerd Lo coineide with  the
cofully [[nnniversia v, i Lieea will he
y sent fiplanted o the prounds to re-
place those which have dled
[ “lont  minee  the school  wans
| penctd,
. Wilth the  ccleheation will
s nlgo he combined o prizepglve
Ing of hooks nworded on exn-
nnil

il

minnlion resulls,

A slnll will be lfrjl;nlllf:Lﬂll Lo
rabae funels iy the pehool
A T fer Lhe cchool Qibrary
In oheady in operation,
Parenls o Cilizenn’ Acno-

SPEED LIMIT, BUT

U NO SIGNS
e,
Allhaush o apeed Hont
g of 30 miles per hoar enme
info foree ol New Iiph-
MAS ton when sheet lighling
waa installed, no aslgna

Iniealing the realilelion
p€= mree Lo he erecled chore,
Lo In o letter (o Byron Shire
ok, Covmneil - the 1Pollee Trafllic

hranch advised Ihal ns  Lhe
feadq, [speed  Hmit wasg aalomalle
Lhe sijprna were nol consldered

s fneacanmnr ‘,’

A veguest for wlpng bad
hy Lhe|heen réecived from he New
Walter [Brightan  Propress Asrocln-
Hatlan{llon,

w,  at] A previouws yequeel from the

et ar negoeintion had heen refused

i S Ihefore The shinel liphla  were
Irw!nl!ul

STORE FOR

F AND
JOCTMIRS

SERVICE
DAY !
SMALLGOODS

EVERY

nnl Lo

cand all voug daily honzehold needr

v kg NN

10

D

STEWART
Sromnm veLangyg

[ iRICEE
M TETETI

SERVICE STATION

e

cinlion  president  Mr  Nell
Punenn, nnd loenl achnol
Leacher Mr D, Freemnn  are

conlident of n hig nllendance
of pmrents and filends,

A fenture of the  (function
will be the culling of a enhn
decornted with one enmdle Lo
mnrle the firgl birlidng of Lhe
school,

Levy lor bridges
al Crabbe’s

Memibers of
Creele Proprean
(lon hnve apreed
poac i levy on al
mecheeled fTrom
ol neen (o 1
annalruetlon
ub crecle ero

Cen
A

slipuint-
anen (he
mldpgen

The will  he
NMnin
hul nl

nlso

levy  effalem
shmbilae Lo Lhef wued ol
Avm and ThE Doelel,
Crabbe's Crgble 0L will
apply Lo Hvghstoel,
Raleas np
Towe -
Bannnag
il per ens
hox: ¢

wed o nre ns fol-
aul froplend cnses,
; Lomalo hexes, B
andard henn haps
and snchs, 64 per hog  or
anele; penbus and suparbaps,
Ad per bl ereamm enng,  Gd
neyr onng mimeh haunanna, Tl
per buncly (b pips o enl-
tle, 2/0 ped hend: other plen,
collle nnd ilves 1/ per headl,
The  econfmencement  dale
for Lhe levy Reill he deehded nt
a speeinl nupeeing on Aupust
19,
The propozay Lo raize
o he apenl %
Chreelt rond wn

money
the Cinbhn's
dlzenszaed nned

)

1

approved hy n
al Tvrecd Bhilve

cent o meeting
‘onnel!,

@am.f»i

wichk
meetlng on Momdny night.

The president, Be (1.
Cooper, who had heen nh-
el from mnny meelings
heenusn of Hineas, wan In
the chnlr,

15 PN
Weavon Deapagel w

Questions qepnrding Ahe proposed Branswielo Jlends
waler gupply seheme weee naleed by membors of FBrons-
Heada Propgeesa Asao clnllim

e
he referecd hy

1on
Ha
ny
sinted
the break by Byron Shire en-
npineer,
win expeeled,

bulldozer Is In the aren 1L will
he uard to clone Lhe gop.

dring  the Februnry cyclone,
and waa reopened
month npo.
over the Lerrnee nearer Lo th-
town dining the Inat cyclone.

ll\)l\llll

s,
MORLE MONICY
I'OR I'LOOD
DAMAGI

An nddittonnl grant of
188 hoa heen mindo avnll-
nhie to Byron 8hire Uoun-
ell Lo repalr flood dnmngne

o n culverl nt BTInud-

el

The enlverl Ia on (he nlgelk
roule poud awas Inadverlently
aomiited  from the orlginal
pranl,

The new nlloenlion hrlhgn
Lthe Lotnl  for the ahlre Lo
2262 .50 per cent, of  Uhe

tallmnted cost of repnhn,

FOOTBALL BYE
Fon A GBADE

Maoohall A prado foob-
hnll team will Tmve n byo

oy

[1or
.

| <IN

Uerca

AILILIL;

2-ALL HOCKISY
DRAW

At Drripghar on Snt-
urdny Moo wll and  Bur-
rinphar Wefinen's 13 grade
hochoy ULefms played n
hard mntdh lo drmw 2-nll,
Burringhqr saved the game
when they leored  the [innl
gonl right b full-thme,
Seorcrta | for Burringbnr
were N, Pollolt and V. Dhuent
for Moobal§ 13, Itnbjoncs an

1. Plinler, L -
Thy dg¢nw  Jenven  the
atill Joint lend-

fwo tenm
org on tho I} grade pulnl,q
{nhlie,

MOOBALL
JOTTINGS

It and DMr

of Mool
Ing conprnln
bivth of thelr

Ron Nurger,
H1 nro recelvl-
tlona on (he
ew hnhy non,

on Sundy

P oprade leam will trn-

T 1teron Mav Lo meet the
ehile. The mnpteh
A. Walsh,

Ben ﬁEn‘wah-dlnwma'dn al
Waowy Prigladomn

Thoe ren hins ngaln brogohed the lerrnoo nbout Im.ll
n milo norih’ of New DBrighton !uwnnhlp;

AL high (lde durlng tho
past aveole swwaves washod
through an opening ahout
20 feel wide In (he Letrace
nnd flowed  Inlo swampy
Innd nndd aver private pro!
perly.

The Joeal Mopress Assoela-
diseussed Lhe matler nat
monthly meeting on Sun-
morning, when It wnan
thol an Inapectlon  of
(A

Ay Thompsaon,

10 Is hoped that  when n

The. opening was flrat made

nhowl n
Waler nlno cnme

nt thelr monthily

scheme would  he  avnll-
nble hefore the next meet-
Inp.

L
i'hie n

will!

AMiszs elly [Rnblones,  for-
o lookll, has  taken
un residelTTe= Coolangnattn.

Ay Tim Diieg,

holidnving wifh
Ripahall,

T OBJECGTTON
TO BURNING

The I'ogress  Arsocin-
tion, nt Ha meeling  on
Sundny {onk exceplion to
n proposal {o burn  off
acruly nlong (he bench ter
mmes north of the towr
nhip.

Members toole the ving thnt
the serub preacented five
threal Lo privale propfily and
il huening might Iy ensc Lhe
pos=ibilily of [ jfer  bench
orosfon,

1L wne declidgh Lo ashk By
ron Bhihre Cgfhcll to  revohke

previonzly plven
inin of Lhe:  Joenl
rignide to burn Lhe

permisaton
1o the g
hu-h[

Hll”l!ﬂ.Aﬁ“S ron
neronr

AL Wedneaday's meeling
af yron Shive Councll n

lrtler from the Propgressy
Association  asking  (hnt
the hmning of the acrub

ahoeld nol he nllowed wan
dl=onsaed,

The  prealdent, Cr . W,
Haltield, sald the maller wan
one for Lho hushflre  Wilgade

eaptain, who had authority to
burn hazneda,  I1 wns not for

H..
Ba

To
Bte

AL

Ho

=l

conrell  npproved

the eannell Lo Interfere In the
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Wilson's Creek To Have

" Bus Service

a school hus service as

Wilson's Creelr will have
pa the conleaclor, Mr CNIF O
tnina delivery of a anllnble ve

Meanwhile, Mr mmpatay

will eontlnue to provida teona- jit,

port by tnxl for ny many chil-
dren nm possible,

Thia wnn revenled 1his
mnining hy Lhe prealdent of
Wll-vf‘r.n'n Creelt Bua Commil-
tee, Kir F. I Lee, of Fhuon-
hee e

abliahment of  Ltha  hus
ne..ece, Which in expreted o
rovide Leanspmi Lo Mullum-
bimby schools for more than
a0 children, wil be the anl-
minnllon of n leng hy cmin-
pnign by Wiinon's Cvant 1enl-

denla.  The bephining of Lthe
move dnles  back  mevernl
yroa

Mr Lee anld that ngreement
upon econditions for the initial
eatpblishment of the service
wan renched Jast night at n
eonference helween yestesen
tativen of the Hus Conenilice
the necrelary of Ity on In
Trbet Commell of Paventn nnd

WOMAN D
NUDGFL ¢

BLIWONT CAUSED CAPSILE

of Tun Murwillimh
for Daveenl Dristaicd Haspilndl on

an Pacifie Mipgh

e

wechdent

e
nieht

e wna Mis Aunie .lizn
Be il B v ten). Hhe oot
fored head Injurlea, face
wonmedn g e Telt dep, e
pind Dinel, ol e alimre

Mok oamider ad thal hrer come
dition waga appravated by o
Tt pilment,

The other womnn, Min Flo
vence Emily bLoe, miffered an-
rerated wommnin o the Tnft
Irg and ethow, Injurlea 1o 1he
hnck, and ahoclh.

wi. The delver of the cnr, John

L Frederick ler, of Murnlliinm
ptnh, husband of one of the In-
Jrred women, racnped with n
nevere ahaking.

The women weres tnken lo
Murwillymbah by an mimh-
Innre  from  the  Thunawles
1ends Anh.nlalion,

‘The neeldent neconed wheh
the teft-hand rear tyre of the

ent hlew out na the dhiver
wnn overlnhing nnnlher
vehlele, The diiver  avolded
colllafon with  other vehiclen

on the highway, bhut the cnt
got out of control and pollad
over, coming lo rest on HLE]
nlde,
Provlveem b vehiele

ef e

nonn
wnpatny, of Mullumbimby, ob.

hirle.

—

mren of Whann's Creek Lo ny-
ninl In meeling the
conlribling n levy of A per

cont by
family per dny.
Mr Lee pointed out  Lhat

payment of nuch n levy would
fiee parenta of the noed to

pay children’s fares on dnyn
Citlzena'  Ansocintions, Mt I fwhen they  are  unnvoldably
Tandy, and Mr Compstoy. Lapaent from school.
< ’
PAY LEV ¥ The fnel sortles will begln
1o anld resldenta of Upper |next PMondny.
Wilkon'n  Ureclt  and Fluon-
hrool hnd ngreed  to pny n Sinee itn entablinhment, the
levy of 17 por family per dny Mur Commilles  han  worked
to meet the cont of the aervics vigoronsly for Uhe  inaugarm.
above the nmount of sabeidy [Uon ef the  bun nervice, In
aftered by the Depariment of conjunetlon  with  the  con-
Fduention, tUnued efforla of  Mr Tandy
nnd olher officinis of Byron

The depnrlment  had  pre-
vionnly  nelvined  Lthe  commit-
tee Lthal It wan not prepnied
nl present Lo pny full aubaldy
on n apecinl achool bus at the
contraet price.

My Lee anld It was  anticl-
pated  thnl  the depnrtment
wonld meet the full cost by

snbaldy In the next financisl
yenr and that the lovy wonld
cease nfter June 1 Lhis year

The eommlillee hina nppenl
@l 1o aealdenta of the  lowe

Conneil of T and €. Argocin-
thona nnd the Wilaon's Cree't
1, nned €0 Annncintlon,

Road Safety

Lvening

blmbhy Iigh Bchool,

Tenintive organianilon for
n colloge, cnrtled out by Mr
. . Wonda ot the Iigh
Sehiool atnff nnd n cemmilics
clected ot n publle  macting
fondrda the end of Inat yenr,

hind revenled more  than 100
proapective atudenin for
conrars  which  would  have

heen nynlinble nt the proposed
college,

Theae Inclarded
mnpunl Lradea, neademienl and
i atudy  gronpa

In n letter from the depnpl-
wment, Mr Waonds has heen od
vised of the Inch of funda for
the poject.

ocmirnen

The deprrtment alnted (hat
nn new evenlng eolleges were
heing  ealablished at present,
amed alieaaed he need for ne-
tunl retvenchment In the de-
prrtment, with the posathility

Test

[ AFIER
W CRASI

aeliad el
fellowing o
LT . FE

th o nwamen whe were

Sumday mnrning

way,  Rillinwdpel,

e, snfbered hnines ln}
Pihe i
I he nin, ol
Pomedih, o panaenger i
vl by anf feredd
foo Il dogrehiened,
ool fo Lhe Teft
o

shock
Heith

e

nrin, el

e 0l

Ine ey e
Fhomhy

Slip il e

The enva were helup dhiiven
by Maia Uhompann - and Inn
Fulwaoord, of Brignlow  (near
Tnmwmth),

Noth enrn were extennively
dnmnpged. Murwillumban Dis.
frlct Ambulanca atlended,

Raver
Rescue

A M-yenr-old glrl who got
nta ditflenitira In the “n7rr
nepr Ao foolheldgn  over
Soolh All",‘ Nrunmwlele Meneds,
on Sundny, was _brought (o
the slorn by n man who aid
not glve his name.

ronsl wnlely feal onon ~|vuiul

earning

kResidonts

Gappin Streol, which crovaed

Nelghtaon has heen fenced ofl

Ing (he Innd for bullding.

The fencing han teft real-

Jle anld thatl when he nnw

nenfs hin formerly wied (he

Vindder e watehfol eyea of oo 1bish
eaelist wt o m opecent achoola’ axhinition In Londan

Iy desipned (o almutnte normnl (rpffle conditfons.
i appenra on {he screen n feong of the eyl
renefiona o Lendfle, crosavends, and rond '-llg'lﬂ
Whanteyer Idenr Deltish achoolboy s
nbnut thely fulure, much Inlereat pr apnee frnve
viston Inhie aecond pince To the renlities of grovigg up and

of din'u-m:limllun oM (g
|.'|l|r.'|r|y operaling.

No Funds For

Ihe Deparlment of Education hiny no
for the culnhlinhment of nan ovening

College

funids  avalinble
cellege  at  Mullum-

. i

Syiney A Grode
Grickeler for Wby (1)

A cricketar who played the
enely part of this senson with
the Nnlmnln (Sydney) A

rndn slde  hns  arrlved  at
Mullumbimby and will  join
the Mullnmblmby (1) team,
neeording to  club  sceretary
Mr K. MecDonnid.

e ls Des Cody, n teacher
reeently appointed to the Mul-
lmmblmby High School.

An  openlng  bataman and
left-hand howler, Cody  wnr
vegnided highly by the Bal-
mnin Cluh,

Hla preaence in the  Mnul-
imbimby tefm should elp Lo

: L genl

ickel
Cody 15 nlso n golfer.

refrennl, n
fnkrs o
he melonp
A mming
1 and hin
e nofed,
wwy e
anid - lele-

poliee

Indaer  mnehinn,

Ihemerives

n lving.

Surl Qver
Terrace al
N. Brighton

Tigh liden aml  hip
npain foole The ahf over
heach Lenraee nonth of
iphten  tow n=hip  at
saoeel el

st
the

Mew
The

venn
have

Poing The Iast Tew
Ireachen in the {eniane

heen eompnratively frequent

haenh (heonph i
of a
al n

I he
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Shhe Counell'a engineer
should Inspect the breach.

fndrly whie neen of the Levines
rrovmid

AL n meeting  of Mew
firighton  T'rogrens  Asaccln-
tion on Sundny  morning It

wna deelded Lo arle that Ryron
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n
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M
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On a previoun occaslon n
bulidozer was uned to 11l hn

opening caused by the murf.

Street Was on Private

emeed O

Tnnd  at

qu the owner, who ls prepar-

private New

1dny. 1l waa declded lo  nak
LIvien Ehire Councll to Inves-

tnt had hegh  prevented by
bl wenthnp conditiony..
. L ad

SrER OUANT FOR PANK

Jhe  necretary, Mr G

Sebweltzer, reported that ap-
plication had becn made fof n
(nvernment grant to asalst In
the  derelopment
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WRigh Priority] | ¢ yelome
BBarapmnging uncill

paRRtERRREINE BEEYP ¢ gnehes |~ QUICLH

i , e : Fends IRd boen led up The
I hmby Sewornpge seheme wis onon pipgh  priority dn the et o winlor . ] t d up th

n crape schemes, (he Minlater for Publle Worlia hna ndvi=ed Tl lunn- ‘pl R: ll. curnnco putes, Or A '.“M'h“
U] Councll throuph Mre 8. T, Stephonn, MLIA. ; Counedl "'0"."“ g

NS A botal of 002 pointa of

o ho 1"s- h"f"" high the priority wns. IR min woern rogisleted at tho o rnkl§ the peoplo LEH
Turmloy Fhe Lown clerle, Mr L J. I}ANA NA Bnilumbimby Pont-offlco }'qml_ ded o bollgye :fhnt
o " oemmell, 'lHrmlnr;. n:nir'l llnr;’ l‘tlv'lll'o\; I‘::;:: 3 3 during  hia weolts cyolone. 1:::;.:":::::', "":?{o"ﬂlt'm'j!i'.“":
n reply Lo an ane A i V vould be jowre
w  Ihat  worlt | hiph Lhe priovily was. v (heatest (ol ocenrred fiter walel won connecled.
ne  wonld  be !JOAI)’N( lS dnring the 24 hours ended He was Bommenting on n
niln - were The Mayor, Ald I M. at. 0 man. on Thursday, letler fronfl Lhe l"h‘e Insur-
+ raler int | findg oul wan Lo ‘go vl aee. corded. 4 sing that b0 pe
o ithin  Lhe e  suppested  Lhal  Lhe Congipgnmenta ¢ bannnns cenl. of Lhg bulldings In lhe
. wexl Lime ano alderman ot [ from  nll crnlve lo the Olner falls were: To 9 hus'ness agn of B{mn Bay
cotmmeil offieer wan in 8yd-| gonthern mavkels for tealn |0 00 Wednesday 188 would hnvl to be be-
' ’g rﬂ‘ :n}v.\', rho l::-ltrurlth’l Interview | A h|||lnl1r_-«I”:|'-‘.' Et!!{l cn":lr;ﬂ, pointa Friday 1219 l"““'i-"’- :r'nr‘. 't'lu; 11 :;1 (lt;mld qualily
i tepmrlment, omprising 208,10 1om  the ol o 2 - I o recins cnlion.
. ) CPhe ]mf.lu!"-"””n wng ndop- thnnlthrm . sectifn, 165G |||I3I:’1||.l|l l{'(:!h:llx:"srtlenu I;m l.!lii;; x

f the Ietler, | Led on the motion of Ald| from 1he goulifrm  acelion points, Il was Blaled  Uhat only

m 2 osnld: “T| B Neath. and 236 from Freensiand. ) 1.7 per @nt. were hrick
1 .. the high Council — appointed  Ald, Although  the  eyelone It wansfnlso sinted that
1ot 1 might | Uren nel Sindlh, Mr These fignrer vepreagent nnl ey l'!l‘!ﬁql‘ll U “"‘"qt "“f’. n four-ifch  waler  main
) _ Wao wilt | Bowrne nnd the chiel elec- | Increnge of IG(F when COM- ] gy Jtay ‘on Wednestdny nerved (iE BEBA . Reherens &

slx-inch Finin was required.
The ‘npineer, My i {1
Cool saffl there was n six-

» cpring ab ] trieal enpinecr, Mr W.o 5. paved with thef correspond-
Litehfield, to nttend Lhe nn- Ing Lrain the 1f~vioug weelt,
nmunl  eleclvicily conference

night, brought gnlo foren
winds nmd heavy seas, no
seyern dumage wng enused,

e LIRLLL L (LR s mienle wore (VR EGES L eonalline waore clopely | ° ‘ 'Lor)
3 ‘;\‘ iT”““”r |.;r n_yu;p:u“ry ulv‘ Fllll;\r}v't:. B;:]-::J::]l:p walehed and nl RByron By nenr thd Ambuinnee Slalion
Wil A he arelnlives © 1 | SRancy W | roeks nmd sandhapga were
- whlh e o erin, Mra | 11,067, Adeinife 2661, Porth | Ly (g prevent. damnge. G
B' ,' Forhea aned M W, Arnold 1608, Newea:rfle 1803, nnd Huge Wiion W;|H|I'?(] 4 -
e o wan enrried, Allmry 174, through the beach leveneo ¥ ‘ ; i
‘ et e SCEC SR PR TR S R s el [l e ) near Lhe (lolden Beach slle i
novll I Ne Brlphton and | ° -
s . r;')o.’;ou")ﬂ!J")o')mo00000000900')0909 HOennLnn0no |“":”,|'";:_”‘ ':r_‘_”‘ "'l;:," t‘u > a :
..tl 1;'0'. bulld up  n wall npainst Eﬂrq/ &%‘

~ N i wonchment,
() UQSL ()011([‘10' L)l‘ ”“;\l em’l‘-lll;mvif'k Tlenda tly "“'"""“‘- nt Sulfy

wnven  washed  over  the s when  Lhey wer
) aandnpfl on e noulhem | to surifee nll mtreels In 1he
; cide of the river moulle nnd | Ryron Ehite enghneer, Bre ¥
appented Jikely  lo cul 2
derp opening Uhronph i 1o vna commenting  on

The sen also enl deeply | vequestg mnde by the new-
into the =pit on  Lhe ennl- | Ty-formid Sulfollk | ETIA
e side. Progre: Asaocintion.

- s~ ©Q

s Ch.

A nt of Edu-
1 nved of the
| " npr(‘hl'
dee helween
;oo Wison's

=

Repoiln from il et
cendres bvliente Thnt o e the BinsocinUlon  reqrests
qee o hanana plantations [ Inchudedg the preparntion ol
.:._,| hy M wa comparalively lipht nn cflimale Tor bitumen
1 sidenl fik Il,hi Flooding  of  erecls enl | smlacig: all =hieels, mo-
' trecke Bus coveral disbricl ronds vition g of loilela Tor tho
patle aren, mped aclion 1o
A e S G i hnve Fihe Pk nn_cl Inhn
P dedic e ng o public re-
1 '1“‘ “"“'ll‘ l’r‘ "."| 4r| 'r":"'\"‘

i m milape v 0 Armsbrong anid The
nilory service conbl be
; exlended ta the men when
Bl he et 1 hinl was wannnled,  and
Aif ey enee Reorveersilis Pl o e the hesl menns of provid
8 nhsidy and Pl {nilel block  for ing waler sapply wonld  he
v v the hut, The Civie  Memotial  Hall hy tanlke antil more e

e had l':‘ll" have heen salunilled by tho "".l”I'“"‘"'» tonl [||-"l:(?.
1 ‘ﬂ:“wlmy!:“rv:‘c; miehitects, the town  elerl?, He sald the provisjors of

' NS ane of Amerien’s Jemd- Mr 1. . Bowne, told  Ue | park Lollels would bo cost-
[ .
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N check

. floods.

- 'Thig was revenled yes-

|+ Nivers Countly Counel at

Hhatore!. the

Vandals
cause

hlackout
i flood

Vandals shol and
desbroyed ; three in-
sulators on:an 11
kilovblt power line’
at Qraflon, causing!
a_large area lo be
blacked .out for 23
hours during the
helght of the recent

‘térany In A report trom
ithe johlef elecirical en-
cginder, nt. b, W. Mar-
‘onnnt, to.the Nortnern

‘1w meetijg i Graton.
T - ! -
..er.-!Mntn!mnt snld the
blackout was recorued at
b.do-pm, on June 13 and
tne ling re-energised nl .40
p.m. the lollowing day, |
. 'The deiny in reswring
power was due Lo the llooa,
na said, . v
: He gald - workmen 'had
found it difflcue to check
on the causn of the power
tallure. and - eventunuy
wnuna the site of the nlinre
alter examlinmg the hine In
n nhoodbont,
The break:wns tound In
a Inne between the Pacifi
Highwny nand  Dunacan’s
Wharl In Grafton, Three
Insulators had been badly
damnged hy rifle fre.
Mr, \Marchant sald the
examinntion showed Lhe

, NSk

Sea breaks

rRT /5//57

river; eros
al Bru

ns

:'f;\j‘.\ s 4

f

Property owners aloiig North'

northern side of the Brimawick River, have lost as-
miuch as 90 feet of theie property as a result of heavy
crosion caused by high seas whipped up hy gale-force

winds.

A sectlon of the
been complelely
across the road and |

Serlous _ eroslon  nlso
has  ocearred  on  Uhe
heach (ronl opposite the
filness camp at Lennox
Head and nlong the surf-
Ing heach al Balllna,

At high tlde the sens at

damngea . had heen enttsed
only a relatively short tme
[mwt'r inllure,
indleating 1t must have
oceurred  while  the food
wag rlsimg, - .. o
Should the damnged In-
sulalors hnve been In ser-
viece more than a few
hours, It would have been
rensonable to expect the
whole : erossarm  and pole
would hnve been deslroyed
by. Nre caused by current
leaknge v .

‘Worst time

Mr. Mnrchant sald the
power falwire had come ab
the worst possible thoe,
County eouncll chalrman,
Cr. R, O'Helll, nold there
wna no doubt such aetlons
ng Lhese were “Inexcusnble
and Irresponsible.”
Buch vandallsm could

director . of

hnye caured lors of life.
Cr, J. I'. Fiaherty aald,
apart [rom the risk to the
linesmen who had to re-
pair the damage, the van-
dalldim could enslly have
endangered  members  of
the publle. =+ |

Counell adopted a molion
from Cr, M, I,. McNamarn
that clrculars be distribut-
ed In quarlérly electricity

accounts to all consumers
stating It was thelr duty to
reporl such .vandallsm,

The motibh also _dlropl,n‘d

DEATH OF

MR. ERN.
MORGAN

One ol Lismore's
best known business
and  sporting  per-
sonalilles, Mr. Ernest
Ralph  Morgan, dled
suddenly at hia home
In Lourel Avenue lnst

night
Mr, Morgnn who wns n

he  Lismore

Base Hospital had attend-
ed the monthly meeting of
the
nlter his return home,

e was n keen  howler

honrd. He died soon

andl wns n [oundntion
member and former presl-| Councll's englneer, Mr, 1.
dent.  of Soulh  Llsmore|Cook, snld eonncll work-

Bowling Club
He wng one of the fo

Lismore.

fin-
ders of De Luxe Molors In

D ‘l o
ng

' Hoone 3 .
teriace flong the front

eroded and at some places the sea Is breaking.

nto the north arm of

NMorth Beach are brenking
through, - (lowmg  under
many houses and hollday
eabinsa,

The forece ol the water
hns  demotlshed some cnr
sheds which were In the

bnck gnidens of  hollday
homes,
" DByron  Bhire  Councl

workmen. nre worklng des-
perately to bulld a rock roe-
tnlning wall along the len
chaitis o1 seafront where
there bad previously been n
terrnec.

- The men are working In
n northly directlon nand
yesterdny  had  only  four
chains of wall constructed.

Volunteer brigade

Properly owners further
up the beach, who are un-
wolected  from  the sem,
‘mvo_ formed  themselves
Inlo a voluntnry hilgnde to
tiy to save thelr nnd and
keep the sen back, |
Tha ghirte councll pro-
videdd sand bngs for resl-
denty and ‘.Iw{ spent. all

A\

dny yesterdny Ing them
with™ shnd “and  pincing
them nalong  the eroded

bench front,

men did not have enough
time to bulld Lhe sandbap
wall,

wick

‘| Clarence .plectornte, Coun-

into

ion

L
L] el ot
- Beach, on the

.at North Beach Ii:as‘

he Brunswick Rlver.

get the stone wall finlshed
as soon a5 possible,

. Mr. Cook snld It wnas no
good dumplng the tock In
n Uslip-shod” manner nt
vatlous sectlony along the
beach front, |

‘1t way [ar hetter to atart
ab-one end dnd bulld n
stroug wall along the ter-
1nce. ik

Shlre  workmen  have
been  working  slnce  Insl
werkend to get the wall
bullt, ; -
A HNorth Hend property
nwner yesterdny com-
mended the shire for Iis
prompt dctlon In trylng to
check the gpread of dnm-
nge and the threat of
bhomes, some of which are
Just hanglng over the edge
of the terrace,
Bome of the property
owners spent ap anxlous
nlght Inst night ez they
wnlted for _tha effyct of
the next high tide In the
early hours ol
morning.

Guild function
postponed

314

hoy morning, which
o have begun at 10 am

He sald they wanted to

owlng to the wenther.

this

John's East Tilsmore
Church of England Gulld’s
was

today, hns been cancelled

'Moves ito

; R J i
C.P. b

CASING. — Movek hre .-
helng maido to strengthen i"
the' Casino branch ! of ;..
the | Country _l‘nrlf LR
view of .tha loas o [ho :
Caslnn electdrate. - -
With the Caslno sub-
divislon’s Inéluslon In the

try. Parly branches in this
aren . wiil becoma . part .ol .
the | Clarknce ¢ Electorate
Councll of the party. *© |

With  Casino . at | the
northern end of the, Clar-
ence electorate, Country

Party members feel It.ls
Imperative that there I5:a
strong and vigorous branch
of the party operating at-
Cnslnn, « B T
Al mmnhmn‘ﬁnd ﬁllp-—
ottera .ol thy Country
arly have been urged to
attend the braneh's annunl
menting In tha School ol
Arls tomorrow night. .
The Member for Casino,
Mr. Mnnyweathers . hos
mnade n personal appeal to
members and supporters to
nitend the meeting. i
|
\
\
|

‘Molorist
given

]

a

chance

1 . .

Mr, Carruthers, S.M,
sald In Lismore, Courl of
FPelly . Sesslons | yesters
day he was golug Lo glve
n molorist a chance. '
“But In these casos you
must remember you  nre
only allowed ona blle,” he
13T e S
Pdward Qe
er 32,

B A
orge. Thhck-
of Unlon Strest,
Iismore, was fined $10
when he plended gullly
having driven while unde
the Influence - of Intoxi
enling  llquor In  Unlor
Elreel, Llsmore, on Jun

24. L R 1
Lt W'Ill|nm!| snl

Consl,
Thacker had bheen sem

driving n car at 13.25
had veered Lo the Incorrec

and on three occas

side of - the road,: - ‘'w '}

., Thacker admitted. hav
'bee

Meore men needod

Ing & few m'ddles of
Spllg_lgnr ' Mr.. F. ‘!]etm
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o he known as
will he migan-
Heads  Wood-

nexl January,

"

t tbes snehons a omajor
RLres o comfest,
1 © o romnitlee
| nome Feslival
I niel Chips s
the  thimher
w o Industhiies  of
eneh of which
rd an important
-enl development,

adop!ed
ol the
n fri-
end |
the
hon
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to

tiver
by

” Jrimswiek
1 'y owas opened up
cednp eulters of  he
1pope aned from he
1o’y the  Hishing
stry has  become well
s st .

he | .amillee declded
noatin conduel the
sing of the Fleel vere-
v nl Thrunswick Jends
5:r\’lr'| Enlurdny morn-
AL s next aneeling
emoney for the event
be  declded.
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Apprecialion |
weelation for (he waorh
Mr 1, J. Donaphy for
Jaintl Bleclrlelty Com-
ler was expressed by
chalrmamn, Ald, Jt I
nes, Instl nipht,
Wl Jmines expessed the

|
'
!
J

1 ¢ fthat Ah Donaphy
voald da wmell In his new
i an aith the Blsmore
¢ v topel), where  he
Veein ol nexl

1 nddny

| 11 Deonnohy has perveda
b vinis with o Rindlnn-
) aby Munleipal Councll

ol 1o’ e
PUNSWIGK - BYRON

T80 M
ADVOCATI
B ONLY NEWSPAPER
A FULL COVER
THF SUNRISRE STRIP
OF SUMMFERLAND,

I'« FREFE
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Qandbag wall
Saved Homes

New Names

For Local
Rivers

lew nmines have  heen
proposed for the Nl b
aml South Arms  of  the
Binnsuick River by the

runsulek
Association,
T e assockailon

Hendy Progrers

will nric

i

i

thnt the (ribulnrles be 1e-

nnmed  Shopson's Hiver
tHorth Arm) nnd Mmshol)
iver (South Arm),

The names were selected
heepnge of thelr astocin-
Uon  with  early  DBruns-
wick history.

Ay Simpson
firel, cednr bonl
Branswick  Teads
in the emly
Simprontown,

AMro Mmishall was
proprielor ol he
stope ol Drunswick Heads,

The numes will he sub-
mitlted 1o the Geopraphicnl
Manees Board Lhiough Dy-
1on Shirte Councll,

WOMEN'S
BOWLS TIILE
PLAY

Further malehes
Muollumblinby
Rowling  Club
ghips  wrere
week with
resul’s,
Singles: M,
Lee 22: 0. Mowgan 33 d

MeClvimonl 24,

Pahe L Tl B Woaod

. Wiblen, 1. Dopl
1. Usher., B James 20
MeClymont, H, Lance

was  Lhe
pilol  ul
tknown
days ns

the
fhel

In the

Women's
champlon.
played  Insl
the following

Pivip 31
I,
| B

%l
.
U

14
NMIIINSIWICK
L.nsl week saw:

clal w’:urupiiun‘

Women's llnullhq

for 1072,

The Theat nmnlhl\'
e wng Tollowed by
tihy play,

Cimend
rreen s
Cinnron,

Tyeahy ]11-\\':
T Hellvar, 11, Codlep 35
tetanersy v 1AL Parker, b

HEADS
the offl-
of the
Cliny

meel.
ro-

ol  The
TTvinn

nueen
prezident

3.

Az,

livis week washed through homes

Beuch;: Brunswick Heads.

The «ea wnehed  nwny ahoul 50 tons ol 1ock was
tences ol eovered  house Upped over the cilpe  to
yards  and  the yonduay 11 Lhe gnp cul. by (he
With heavy rmnd deposits, tea nend the 5 ml Club-

house,

Byron Shire Conneil
Lwopdom an, asssifed by aboul The seas woie  so big
L0 members of the Ocean al Byron DBay that  they
Shotes siaff ol 50 olher crnched  over  the  heach
volunteers,  hoill o AOUIL. and Into Belonell  Creek,
wall along the ceafront Lo cmising an orer How whith
pratect (he properties, crogsed - the Hyron Noy-

l-‘,uiny,r.dﬁli-,‘llnml.

The wall held ont n pew
melnnghl by (he ocenn nl, AL runswick Heads -
Wieh Hde ot nhoat 430 sldents had sandbnes on
aomt, loadny, M. 5 the &lle =houa the fhent

y Ao the BEurg Clubhouse

An ogeastonal e l‘n;.,‘ Lecome  serlous,

Towelet, 1 Wakely 12: T
Iale, M. Iorkin F. ol
V. OMenrn 20 v 1)
Wrteht, M. Palchine A
Fallivan. 1. Brown 10 1D,
Hemry, 13 Cantoll, N Gao-
vvd 23 v A Rinz, F
Flowrrs, 1. Nolfe 10, 8
e dlinz, 11, Moormnn 2
1'««'11 nG v I), Tans'ry, C.

- . Y. aw ot eellias 17)

Huge seas hamnering the Far North

ped over the wall.

~ ey

A shorl distanee Lo e
couth of (he walt Lie" €en

apnin ciogsed  the  beault
inlp the HNoth Arm= ol
the river tins morning.
2L

Al other diztoiel deiyeer
palnls the sen

4 ponped o deep pulley
info the beneh Just soulh
of the Byron Doy Suorl
Clubhionse,

4+ Wnashed onl n chan-
nel almost to the front of

Lhe runswick Hewds
gl Clubhouse al Soulh
Heneh.

4 Whashed over the road

Just soulh of New Migh-
. lon,
#Causcd a mmor breach

in the Gelden Beach Ler-|
moee,

Byron  Shhe crecident
Cr, 1. 1L Jmanes enltl 0on
Inzpection alonge Lhe

mornine
posilinon
aller 0

Noirth Dench this
had  shovn  Lhe
well eontnlned
nleht long viglh
e entd the sen did nnt
appear Lo hnve nhaled pod
lo-morvow momming’s  tide
conld bring further dpn-
fers,
Al veulevidny

g Moy

000 SANDBAGE

Workmen af the Notlh
l\r‘!th danper spol stackod
an - eslimated 5000 sand
In,qu along the womst see-

< o of Ue hreak,

estdents o e up
windown and doms npeeninsh
the fury of the sen.

- Farther north tons - of
rtock  werd  dmnpedover
the tdpe of Lhe eroded
beach fronl to save the
rondwny  belween Moilh
Heneh nnd Hew Brighton,

BEQUEST FOR
TELEPHONE

Mends

I'ro-
re-

Prunswick
presa Associatlion win
new s regueal Tor tho
provision of =n puntl~ tele-
phene gt (he fnterseelion
of ITyron
al Drunswick

A slmilpr
pieviously 1elected
P.ALG Depnirlment.

I\R"h( InLlen members aniel,
on Monday njrht that iy
merense I population ol
the western nren of  the.
town  conld now  warrant
Ihe Inéihly.

Hends,
request ! WM{S
I;\"ihh

AL

and Fiapal Kla,,

Coast
a!  Norlh
=

MU LLUMLuVlBY
BOWLS DRAW
AND TERMS

aunday, Peorarer 13,
nom.. handloop =£m les:
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BYRON SHIRE COUNCIL

INFORMATION PAPER FOR POLL TO BE CONDUCTED
IN CONJUNCTION WITH LOCAL GOVERNMENT ELECTION
- DREDGING OF THE BRUNSWICK RIVER -

A poll will be conducted in conjunction with the September 1995 Councll election to gauge

support for the dredging of the Brunswick River and its tributaries, Marshalls Creek and
Simpsons Creek,

The question to be asked fs:

"Do you support the dredging of the Brunswick River and its (ributaries,
Marshalls Creek and Simpsons Creek?"

This paper has been prepared to provide Information to assist electors in answering the poll
question,

Preceding any proposal, a detailed environment(al assessment would be undertaken in

accordance with the Environmental Planning and Assessment Act, and would involve
exlensive communily consultation.

Statvtory provisions Indicate that dredging would conslitute Designated Development and, as
such, would require the preparation of an environmental impact assessment, ‘The preparation
ol the assessiment would require the identilication and Investigation ol many complex issues
and would requlre consultation with several government agencles.

Parts of the river are alfected by State Environmental Planning Policy No. 14 (Coastal
Wetlands) and State Environmental Planning Policy No. 26 (Littoral Rainforests). The
polential exists to impact on existing seagrasses, saltmarshes and other marine lile, including
lisheries and a commercial oyster lease. The localion of bulfers Jrom these sensitive areas
weuld need to be identilfied. The impact on the existing tidal regiime and implications for the
existing vegetation, including mangroves, would need to be investigated in detail. Such an
assessment would also consider the extent and effect on the residential amenity caused by the
aclivity., This would Include such elfects as the movement of trucks, earthmoving plant,
dredging equipment and the visual impact of the work.

The proposal would require the preparation of an economlc assessment to prove the viability
of dredging. Items for consideration would include the cost of the proposed diedging, the
possible markets [or dredged materials, transport costs, sovrces of funding and other related
benellts of the work, for example flood mitigation.

Possible benellts of dredging may be:

Flood Mitigation

& Jmprovement of channel hydraulics by Increasing waterway area
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Ecological

. lmprove tidal [lushing of the river system P

- Improvement ol water quality In the river

. Removing siltation

. Provide sand for beach replenishment

Navigation

. Allow a navigable route [rom Drunswick Heads to Mullumbimby and along Marshalls and
Slmpsons Creeks

. Provide access for cralt from Mullumbimby to the ocean

Recreation

. Improve access (or boating

. Improve {ishing opportunities

. Passlve recreation - salling, rowlng, kayaks, leisurccralt

Tourlsm

. River tours

¢ Ecotourlsm

. Historical river trade

Comnercial

. Sale of dredged materials, sand, gravel, filling

' Boaling

. Oyster faniniog

The beneficial elfects and impacts caused by any proposal would be fully investigated prior to
any work being contemiplated should the proposal receive community support.
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DESIGN FLOOD LEVELS
(Figure 18 of 1986 Flood Study)
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K FIGURE 18

PEAK HEIGHTS AND

VELOCITIES
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NOTE: Velocities shown are average values.
Localised velocilies could be considerably
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