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GLOSSARY - Tenns 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 Damaees

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% ABP 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

Byron Shire Council
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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
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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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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

2.1 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 I860'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.

Byron Shire Council
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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.

2.2 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 J)

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 Capricomia 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 Mullumbiniby. 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 J)

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 5A, 53 and 5C) could be
acceptable on environmental grounds.

Options 5A, 53 and 5C removed between 110,000 and 50,000 cubic metres.

Flood level reductions for Options 5A, 53 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 liivestigalioii, 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) - reports of elevated ocean levels
Northern Star (1/2/1893) - reports of waves overtopping the beach terrace at

Warden

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

(m AHD)

Source

1880 to 1990 About 3.3 Butt/Watterson (pers. comm.) "Floods equal to
1950^ 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 3.4 to 4.1

About 3.5

Appendix A, Page A2, Ref.3
Butt/Maher "1954 and 1962 were similar"

1962 3.5 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
M  n

29 Feb 1976 2.88
M  11

3 Mar 1977 2.64
11 It

18 Mar 1978 3.17
11 11

9 May 1980 2.56
11 11

22 May 1981 3.12
11 It

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.l2
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Table 2

Comparative Historical Flood Heights
Marslialls Creek at New Brighton

(identified at New Brighton Store at River St/Ocean Ave intersection)

Year Level

(m AHD)

Source

1954 2.25 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

2.21

Appendix, A, Page A2, Ref.3, "River Street"
New Brighton Shop

1978 1.75 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

1995

1.6 Appendix B, Page B4, Ref.l2

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

Capricomia 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 Floodplaiiis

Locality 1% AEP Flood

(m AHD)

10% AEP Flood

(m AHD)

Wooyung Road 3.10 2.55

Byron Shire Boundary 3.05 2.45

North of Kallaroo Circuit 3.05 2.45

Capricomia Canal 2.80 2.25

Billinudgel 3.95 3.30

Balemo Drive, northern end, near
Gooloo Court

3.15 2.40

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:

1. 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 I 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

(m AHD)

"Typical Level in
Flood Affected Areas"

(m AHD)

Ocean Shores 2.0 2.75

New Brighton 1.0 2.25

South Golden Beach 1.5 2.50

Ocean Shores North 1.25 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 Biilinudgel 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.l5) 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.l5, 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

(Refer Fig 5)
Material Oxidisable Sulphur

(%SOj, dry weight)
Total Sulphur

(%S dry weight)

A Sand 0.019 0.07

B Sand 0.072 0.12

C 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.

~~ Byron Shire Council
Marshalls Creek Floodplain Management Plan

Report - November 1997
R40\9S049.V1



42 Paterson Consultants Pty Limited

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 "0/M
ratio" where low ratios (D/M < 50) indicate poor entrance conditions whereas high ratios
(Q/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 "0/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 "Q/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 "d/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.
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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 8c 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);
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, Hj, 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 tlie 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, 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
illustrate 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

"  Byron Shire Council

Marshalls Creek Floodplain Management Plan
Report - November 1997

R40\95049.V1



46 Paterson Consultants Pty Limited

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

(m AHD)

Peak Inflow

(cu, m/s per metre width)

3.0 14.0

3.5 6.7

4.0 3.0

4.5 1.2

5.0 0.5

5.5 0.2

6.0 0
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5. 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:

1. State reservations, strategies and policies
2. Regional plans and strategies
3. Local land use strategy, and zonings under a Shirewide Local Environment Plan
4. Local policies and specific planning controls under Development Control Plans

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 SttxUegies

The North Coast Regional Environmental Plan (Ref.3I) has a number of objectives which relate
directly to the study area and floodplain management.

Objective 30(d), (e), and (0 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.
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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(fl) 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. I 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.

Conformity 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.

5.2 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.

5.3 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 tinnulay Wallum Tree Frog Litoria olongburensis, Black
Bittern Ixobrychus flavicollis, Black-necked Stork Ephippiorhynchus asiaticus, Square-tailed Kite
Lophoictinia isura, Bnsh-hen Amaurornis olivaceus, Brolga Grus rubicunda, Sooty Oystercatcher
Haematopus fiiliginosus, Wompoo Fruit-Dove Ptilinopus magniflcus, Rose-crowned Fruit-Dove
Ptilinopus regina, Glossy Black-Cockatoo Calyptorhynchus lothami, Swift Parrot Lathamus
discolor, Masked Owl Tyto novaehollandioe, 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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Aquatic 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
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 ROTA? Data Base). These are Davidsonia puriens var. jerseyana, Randia moorei and
Acronychia Utloralis (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 subvelurina. Acacia bakeri,
Archidendronmuellerianum, Argophyllumnullumense, Endiandraglobosa, 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
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to two bi-Iateral 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 Etidiandra glohosa.

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 fleldwork 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.

Byron Shire Council ~
Marshalls Creek Floodplain Management Plan
Report - November 1997
R40\95049.V1



Fafcrsoii Consultants IMy Limited 63

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 Localily Reference Location

1 Ocean Shores Golf Course Gauge

2 New Brighton New Brighton Gauge

3 South Golden Beach Capricornia Canal

4 Ocean Shores North Capricomia 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:

New Brighton:
South Golden Beach:

Billinudgel:

4 properties
40 properties
16 properties
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

Flood Level

Precinct

1

Ocean

Shores

2
New

Brighton

3
South

Golden

Beach

4

Ocean Siores

North

5
BiUinudgel Total

10% AEP - 9 6 * - - 9

5% AEP - 18 12 * 3 * - 18

2% AEP - 34 13 * 5 * - 34

1% AEP 8 41 16 * 6 * - 71

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

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 I % 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

Flood Level

Precinct

1

Ocean

Shores

2

New

Brighton

3
South Golden

Beach

4

Ocean Shores

North

5
Billinudgel Total

10% AEP - - 1 * - 9 10

5% AEP - 1 3 * - 14 20

2% AEP - 1 3 * - 18 22

1% AEP - 1 3 * - 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, assum ng 0.4 m minimum freeboardfor 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
Flooding

(ni)

Damages ($) per Property
Structure and Contents

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
Flooding
(m)

Value of Contents

($ per sq metre)

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

evacuation, temporary
accommodation and loss of wages

loss of trade

$2,400/property

$ 500/household/day

$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 3.55

New Brighton 2 1.90 2.15 2.45 2.60 3.50

South Golden Beach 3 2.25 2.45 2.65 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

Level

% AEP

Precinct

1

Ocean

Shores

$

2

New

Brighton

$

3

South

Golden

Beach

$

4

Ocean

Shores

North

$

5

Billlnudgel

$

Total

$

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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Table 14

Potential Direct Flood Damages to Commercial/Light Industrial Properties

Flood Level

% AEP

Precinct

I

Ocean

Shores

$

2

New

Brighton

$

3

South

Golden

Beach

$

4

Ocean

Shores

North

$

5

Billinudgel

$

Total

$

10 - -

_ ♦
- 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

% AEP

Damages

$

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

7.1 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 lime 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.l

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 Councirs 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. It felt that people required belter 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.

Byron Shire Council

Marshalls Creek Floodplain Management Plan
Report - November 1997
R40\95049.V1



Patersoii Consulfaiifs I*ty Limited 81

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
CounciPs 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, Capricomia 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 Capricomia 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 wamings 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 Floodpiain has been recognised as being flood liable for some time. It is
noted that the land use around the Marshalls Creek floodpiain is essentially urban development
or nature reserve.

The current floodpiain 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 Floodpiain 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 2 m

Side slopes 2:1 (H: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 Oin^lONS

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.

Byron Shire Council

Marshalls Creek Floodplain Management Plan
Report - November 1997

R40\95049.V1



88 Paterson Consultants Pty Limited

The sequence of training wall construction is illustrated on Figure 14.

The channel of Marshalls Creek between Capricomia 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 Capricomia Canal
and Reading Bay have been investigated in previous studies (Ref.8 and Ref.l2).

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

Byron Shire Council

Marshalls Creek Floodplain Management Plan
Report - November 1997

R40\9S049.V1



94 Patersoii Consultants l*ty Liniitcd

There are approxiiiialely 30 vacant residential lots in Ocean Sliores 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 ina 1% AEP design event'" to "flood protected ina 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

Locality
Floor Below

Flood Level

Floor Below Required
Freeboard

Raisable Flood-

proofing
Raisable Flood-

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;
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, Stale 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

Option
Properties
Protected in

1% AEP

Flood

Reduction in

Mean Annual

Damages ($)

Precincts

Benefiting

1. Dredge Marshalls Creek
and Lower Training Walls < 8 20,180 1 - 4

2. Lengthen Orana Bridge < 3 1,330 1,2

3. Flood Outlets < 8 6,820 1 -4

4. House Raising 23 17,030 2

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 &
Lower Training

Walls

Lengthen
Orana Bridge
(15 m span)

Ocean Outlets

(3 off)

House Raising Flood-proofing

Capital Cost 1,000,000 300,000 45,000 1,015,000 342,000

Lx)an 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 Identined 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

.05

Evaluation

Criteria

Weighting
Factor

Option

Dredging +
Lower Training

Walls

Lengthen

Orana Bridge
(15 m span)

Ocean

Outlets

(3 outlets)

Quarantine Do

Nothing

House

Raising

Flood-

proofing

Affordability 5 7/35 5/25 3/15 1/5 2/10 6/30 4/20

Effectiveness 5 3/15 5/25 4/20 6/30 7/35 2/10 1/5

Internal

Impacts
5 7/35 5/25 6/30 3/15 4/20 2/10 1/5

Environmental

Impacts
5 7/35 5/25 6/30 1/5 3/15 4/20 2/10

Community
Acceptance

3 4/12 5/15 6/18 1/3 7/21 3/9 2/6

Economic

Assessment

1 5/5 7/7 6/6 3/3 4/4 2/2 1/1

Total Score 137 122 119 61 105 81 47

Overall

Ranking 7 6 5 2 4 3 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

FLOODPLMN MANAGEMENT STUDY

+

4^

(01 bs/f) S30vnva laaaia iviiN3iOd

3KREF: DCAD 95049*1 25/11/97
5URE REF:95049-11 (REVl)

FIGURE 11

COMMERCIAL AND LIGHT INDUSTRIAL DAMAGES DATA



MARSHALLS CREEK

FLOODPLAIN MANAGEMENT PLAN

GLORIA STREET

ROBIN STREETCLIFFORD STREET

PETER STREETPHILUP STREET

HELEN STREET

SOUTH GOLDEN BEACH

LEVEE

200

METRES

DISK RET: OCAD 95049/1 25/11/97
FIGURE REF: 95049-12 (REV 1)

FIGURE 12

SOUTH GOLDEN BEACH LEVEE



2
3
5

0
<
/
)

c
z
 ̂

t
o
 >

c
n
o

t
o

I —
 l
£
}

t
s
j
 _
r

o o o C
D

o z
 
3
1

o -
Q
 
c
:

=
1
 
^

o z
 
—
»

C
D
 
O
J

"
K
A
L
L
A
R
O
O
 C
I
R
C
U
I
T
 B
U
N
D
"

W
O
O
Y
I
J
N
G

O
U
T
L
E
T

S
T
U
D
Y

E
X
T
E
N
T

S
O
U
T
H

1
P
A
C
I
F
I
C

O
C
E
A
N

C
R
E
E
K

Y
E
L
G
U
N

N
O
R
T
H
 O
C
E
A
N

S
H
O
R
E
S
 O
U
T
L
E
T

S
H
O
R
E
S

S
O
U
T
H

G
O
L
D
E
N

B
E
A
C
H

f c r

CA
PR
IC
OR
NI
^

C
A
N
A
L
"

H
O
L
I
D
A
Y
 V
I
L
U
G
E
"

O
U
T
L
E
T

f^
AR

SH
AL

LS

BI
LL

IN
UD

GE
L^

L
_
.

O
C
E
A
N

S
H
O
R
E
S

E
N
6
T
H
E
N
 O
R
A
N
A
 B
R
I
D
G
E

K
I
L
O
M
E
T
R
E
S

D
R
E
D
G
E
 M
A
R
S
H
A
L
L
S
 C
R
E
E
K

L
O
W
E
R
 T
RA

IN
IN

G 
W
A
L
L
S

o o o ~
D

5 C
D

J
>

C
/
)

Z
 
0
0

Zj
 o



MAKSI lALLS GF^EEK

FEOOOPEAIN MANAGEIvlENT PLAN

"Sheltering Palms" Village

Marshalls Creek

1961 Before Construction of River Walls

1967 - After Construction of River Walls

"Sheltering Palms"

Ruins after Ocean Breakthrough 1974

New Training Wall

Relocated Outlet

DISK RFf; DCAD gSO-igJ? 18/2/97
flGURE RtF 95049-M 1978 Modified Training Walls in Marshalls Creek

FIGURE 14

MARSHALES CREEK TRAINING WALLS
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MARSHALLS CREEK

FLOODPLAIN MANAGEMENT PLAN

TERN BEACH"

OSK REF; DCAD 95049jjf7 25/11 /97
ITGURE REF; 95049-16 (REV 1)

OCEAN

SHORES

NORTH [ETHIMlIIinilllB Ho
GLORIA SIRUI

RoeiN sntfLi

PE7FR SIRtfr

HtLEN STRUI

"HOLIDAY VILLAGE";

SOUTH

GOLDEN

BEACH

J  L
METRES FIGURE 16

LOCATION OF "HOLIDAY VILLAGE"



MARSHALLS CREEK

FLOODPLAIN MANAGEMENT PLAN

HINGED FLAP

WEEP HOLE MINI FLAP GATE

EXTRUDED ALUMINIUM SECTION

CUT TO LENGTH

CHANNEL FIXED TO DOOR JAMB

STOPBOARDS FIHED ACROSS DOORWAY

FLAP GATES FITTED TO WEEP HOLES

RUBBER SEAL FIHED TO BOHOM BOARD

TYPICAL FLOODPROOFING MEASURES DETAIL OF STOPBOARDS

DISK REF. DCAD 95049^2 25/''/97
FIGURE REF- 95049-17({REV 2) FIGURE 17

TYPICAL FLOOD PROOFING MEASURES



MARSHALLS CREEK

FLOODPLAIN MANAGEMENT PLAN

L^ND.

LEP ZONINGS (1988 AS AMENDED)

RURAL-GENERAL RURAL 1W
RURAL - AGRICULTURAL PROTECTION 1(d)

RESIDENTIAL 2(a)
RESIDENTIAL-VILLAGE 2(v)

INDUSTRIAL 4(a)

OPEN SPACES 6(a)
OPEN SPACES - PRIVATE 6(b)

ENViROMENTAL PROTECTION

-WETLANDS 7(a)
- COASTAL HABITAT 7(b)
- COASTAL LAND 7(fl)
- URBAN COASTAL LANDS 7(f2)
- HABITAT 7(k)

RESERVATIONS - PROPOSED ROAD 9(a)

VACANT LOTS V

500

METRES

REF: DCAD95049f2 25/11/97
!E REF: 95049f1S

MARSHALLS

BILLINUDGEL

V V V/v

FIGURE 18

BILLINUDGEL VILLAGE
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FLOOD UEFOKT

FEBRUAUY, 1995

I

I

I

1

Dale Uninlail Gauge I'loud Gauge

15.02.95 Daily total - 332 nini (thi.s fpgiMC Bronghton Cicck gaiigc:-
cannot bcconliimcd as I away)

12.30 p.m. 1.5 Ml
Mrs. Baggalc}', The Pocket - 150 1.30 p.m. over 2 m
mill

Walsh gaugc:-

3.00 p.m. .9 111

'1.15 |Mii. .7 III

Mill Farm gauge:-

5,00p.m. .75 111
6.45 p.m. .58 in

16.02.95 9.00 a.m. to 10.00 a.m. dSmm

10.d5 a.m. 15mm

11.30 a.m. I?mni

12.30 p.m. 3nim
2.30 p.m. 13mm

I511i February, 1995

Larry O'Domiell said llic Ilood rose very (|iiickly and much faster than pteviously.

The peak licight (ftoin debris) .78 metres at approximately 2.00 p.m.



FLOOU RErOU r

MARCH, 1994

Date Rainrnll Cauge Creek Gauge

01.03.94 42 mm 6.00 a.m. .5 m

9.00 a.m. .58 m

, 1.00 p.m. .78 111

4.00 p.m. .8 III

02.03.94 19 mm 7.00 a.m. .72 m

03.03.94 6.30 n.m. - 7.30 a.m, - 12 mm 6.30 a.m. 1.2 m

7.30 n.m. - 8.30 a.m. - 18 mm 7.30 a.m. 1.4 m

8.30 a.m. - 11.30 a.m. - 5 mm 8.30 a.m. 1.8 m

1 1.30 a.m.- 3.15 p.m. - 3 mm 5.30 p.m. 1.7 m

3.15 p.m. - 5.30 p.m. - 7 mm
5.30 p.m. - 7.00 a.m. - 20 mm

TOTAL -65 mm

04.03.94 7.00 a.m. - 65 mm (total laiii) I.I III

Flood Gauge

03.03.94 8.30 a.m. - % " below gauge 8 mm (at 7.00 a.m.)
10.00 a.m. - .3 m .6 mm (at 10.00 a.m.)
11.30 a.m. - .41 m .5 mm (at 5.00 p.m.)
1.00 p.m. - .3 m
1.45 p.m. - .22 m
3.15 p.m. - .1 III
5.30 p.m. - .1 III below gauge

1st March, 1994

At 4.00 p.m. die water was about 4 Inches over O'Donnells' cattle ciossing.

2iid March, 1994

7.00 a.m. - the water was about 2 inches over cattle crossing.

4.00 p.m. - the ciossing was just clear of watci. Mill raim gauge - .7 in.

4th March, 1994

'Ihe water was u|) to die tluid wiicoii O'Donnells' Fence (rrpiiosile old gauge) and over most oFciickct ground
and up to the main road enlinncc.



FLOOD KEFOUT

I

I

I

I

I

I

FEimUARY, 1994

Date llainfnil (iauge Creek Gauge

20.02.94 74 mm (24 hour total) 1.5 III (at 7.00 a.m.)

20lli Febiumy, 1994

Walci was over the Hist wire on 0'13oiinclls' bonmlaty (opposite gauge site). Water was niitning down to
iJic ciickcl pilch and over the flat fioni the cieck in I lolin's piopetly

DECEMUEU. 1994

Dale Ualiirall Gauge Creek Gauge

01.12.94 43 nun .2 mm (below gauge)

02.12.94 103 mm .2 mm (on gauge at 7.00 a.m.)

03.12.94 3 mm .8 mm (at 7.00 a.m.)

Xy mm (at 10.00 am.)

.5 mm (at 5.00 p.m.)

2iul Oeccmhci , 1994

On the evening of the above date, Uie gauge reached I inctic.

3rd December, 1994

7.00 a.m. - 6 inches of water over O'Donnells* bridge. The water in their paddock was rtcaily up to lire
location of lite oh! gauge.

5lb December, 1994

ApproKirnatciy Sinches under O'Doruiells' bridge.

8(li December, 1994
t

My bridge gauge leadirtg was .19m- lltis reading shows the absence of under grouttd water.



FLOOD iiErou r

DECEMBER, 1993

Dale Uflinfnil Gauge Cicck Gauge

07.12 9.J 6.00 a.m. - 100 mitt (2'i houis)

11.00 n.m. -- 20 mm

, 2.00 p.m. - 33 mm

7.00 a m. I 27 m

1.00p.m. 1.25 m
5.30 p m. 1.'12 111

08.12.93 53 mm (2'1 hours)

09.12.93 6.30 a.m. 1.4 m

12.30 a.m. .9 m

10.12.93 2 firm .6 111

7lli December, 1993

Judging by tlic inafks on iny big btidgc, water probably reached 1.6 in on the above night. Water was
appro.xinialcly 1 fool below the surface of the new crossing on Molfalls Road.

AFIUL,I992

Dale Uainfall Gauge Cicek Gauge

05.04.92 5 mm 6.30 a.m. .2 rii

06.04.92 22 mm 7.00 a.m. .81 ni

07.04.92 2 mm 7.00 a.m. .6 in



I
FLOOO IIEI'UK I

MARCH, 1992

Dale Ualnrall Gauge Creek Gauge

16.03.92 0.00 a.m. - 2.30 p.m. - A2 mm
2.30 p.m. - 3.50 p.m. - 10 mm
3.50 p.m. - 5.45 p.m. - 12 mm
5.45 p.m. - 6.00 a.m. - 45 mm

TOTAL 109 mm

Billinudgel Road - up to second
lojr wire

1.30 p ill. .5 III

2 30prn. .55 m

3.30 p.m. .61 111

5.30 p.m. .8 111

6.00 a.m. 1,6 in

* Probably reached 1.68 ni

17.03.92 6.00 a.m. - 100.00 a.m. - 10 mm 6.00 a.m.

9.30 a.m.

1.30 p.m.

1.6 Ml

1.7 III

1.52 m

DECEMBER, 1991

Date Rainfall Gauge Creek Gauge

12.I2.9t 6.00 a.m. - 11,30 a.m. - 35 mm

1.30 p.m. - 55 mm
3.00 p.m. - 65 nrrn
4,00 p.m. - 88 mm

5.30 p.m. - 90 mm
6.45 p.m. -109 mm
8.00 p.III. -112 mm

8.00 a.m.

10.00 a.m.

2.40 p.m.
3.40 p.m.
4.30 p.m.

5.30 p.m.

.19 III

.29 in

.8 III

1.4 m

1.6 III

1.7 III

Flood Gauge

6.45 p.m. - .3 in
8.00 p.m. - .2 III

Raiiifnll Gauge

13.12.91 5,30 p.m. - 136 mm

13Ui December, 1991

f

Walcr marks nl llic (lood gauge show an ap|iioxinialc hclglil of .5 mcfics to .6 mclics (sometime during llic
early hours of the morning of the above dale).

Ilie flood gauge at iJic Uutclicr's Shop registered .287 metres at approximately 2.30 a.rn, (Walter Walsh Jiir.
gouge reader).



FLOOD KKrORT

JUNE, 1990

Date Fahirall Oauge Cicck Gauge

07.06.90 '15 mm - mostly rcll between '1.00
a.m. and 6.00 a.m.

25 mm - rdi between 6.00 a in.

and 12.00 p.m.

7.15 a.m. .52 in

7.30 am. .9 m

10.30 a 111. 1.5 111

d.30 p.m. 1.3 111

7lli June, 1990

VVtilcr oil I'ockcl Koncl, Dillinmlgcl .iikI jii^t nbovc house |»nd(lock nnd low lying mcas of my rnim.

8th June, 1990

Water gone fioni cicck on my fann. Water over O'Donnclls' flats. Water tunning over cieek banks and
coining Cioin Walter llolnrs rarni.



«nV i

FLOOD DEFOU r

i
I

i
I

i

APRIL. 1990

Date Rainfall Gauge Greek Gauge

05.0'1.90 7.30 a.m. - 82 mm

9.00 a.m. - 17 mm

10.00 a.m. - 2'I mm

11.00 a.m. - 28 mm

1.00 p.m. - 32 mm
2.00 p.m. - 32 mm

3.00 p.m. - 36 mm
4.00 p.m. - 37 mm
5.00 p.m. - 37 mm
6.00 a.m. - 70 mm

■f O FAL - 107 mm

7,30 a.m. 1.5 m
9.00 a III. 1.58 in
10.00 a.m. 1.6 m
1 1.00 a.m. 1.7 m
1.00 p in. 1.8 III - water OS cr

gauge

06.0'l.90 7.45 a.m. " ' - 1.7 m
8.15 a.m. -1.6 m

10.15 a.m. -1.5 iii
1.15 p.m. - 1.3 111

Date Flood Gauge

()5.0'1.90 1.00 p.m. - water touching
bottom of gauge

2.00 p.m. - .05 m
3.00 p.m. - .07 m
4.00 p.m. - .01 m
5.00 p.m. - .02 111

06.0'1.90 6.00 a.m. - ,08 in

5th ApriM990

Water on lliiliiuidgci flat up to llic second Fence wire (opposite the flood gauge site) at 7.30 a.m.

6(li Apiil, 1990

Wain wa.s appio.ximalcly .23 mcljcs deep on Wilftctl Sticcl and Moggo Place cntioncc. It was on riillinudge!
flat, appioxiinatcly .2 mclJcs deep on iJie Pocket Koad and on tlic lliiid fence wiic of O'Donnclls' boundary
(opposite Uic flood gauge).

Water In tliecicck was flowing well despite the fact that tlie tide wjis on Uic tuin. At high tide at 6.26 p.m.
i.'l mctjcs. Moniing high tide at 5.'13 a.m. - 1.6 mctjcs. Water was 6 inches deep under Uic Walsh house

iiiWilficd Street.



FLOOD REFOUT

Dale Uninfall Gauge Creek Gauge

08.04.90 6.45 a.m. - 85 mm

8.00 a.m. - 7 mm

9.00 a.m. - 8 mm

10.00 a.m. - 8 mm

6.00 a III. 1.7 111

3.00 p.m. 1.65 m

riood Gauge

6.45 a.m.

8.00 a.m.

9.00 a.m.

10.00 a.m.

11.00 a.m.

12.00 p.m.

I.OOpm.
2.00 p.m.

.02 III

.31 III

.37 in

.368 m

.32 m

.28 m

.12 III

0 III

8(li April, 1990

Al 6.00 a.m. walcr wa."? jusl over (lie biidgc al (lie Mood gauge. At 8.00 a.m. water was .31 metres on gauge -
the rale of lisc slowed by 9.00 a.m.

Hain had slopi>cd railing by 8.15 a.m. Al 10.00 a.m. iho fhxxl had slailcd falling and (he tain had slopped.
I he OwkI dioppcd vciy slowly and by 2 00 p.m. most of ihc walci was back in the eonrmcs of ihe ercck.

Date Uaiiifall Gauge Ci cck Gauge

21.04.90 5.00 p.m. - 24 mm
Gauge fell down

2.00a.m. - 3.00 a.m. - 8 mm

7.30 a.m. - 1 ml

2.00 am. 1.3 m

2.30 a.m. 1.5 m

3.00 a in. 1.55 m

8.00 am. 1.55 m

Probable ma.ximum height - 1.7 m al
appioximalcly 4.00 a.m.

2lsl April, 1990

Wolcr on Dillinudgel flat was up lo ihc ihiid fence wiic {opposite gauge site) - this liciglil gives about .4
incbcs on loadwny. No waler on Wilficd Sheet.

22nd April, 1990

Ciecklieiglil - .67 mcUc - Lliis height lind water (lowing ovci C) Donnclls' eaivett iicai (lie cricket ground and
water lying on iJic gtound west of Utc llotxl gauge. Marshnlls Cicek and attached diaiii were flowing swiftly,
however die middle drain was stagnant.



FLOOO RErUUT

FEBRUARY, 1990

Date Rainfall Gauge Creek Gauge

02.()2.90 8.00 a.m. - 3.00 p.m. - 10 mm 9.30 a in. .38 m

3.00 pin.- 5.00 pin.- 35 mm 5.00 p.m. .6 m
5.00 p.m. - 0.30 p.m. - 30 mm 6.30 p.m. 1.2 III
0.30 p.m. - 8.30 )>.m. - 22 mm

8.30 p.m. - 10.00 p.m. - 0 mm
10.00 p.m. - 11.00 p.m. - 3 mm
11.00 p.m. - 0.00 a.m. - 24 mm

03.02.90 0.00 a.m. - 11,30 a.m. - 8 mm 8.30 a.m. 1.6 m

11.30 a.m. - 1.30 p.m. - 12 mm 2.00 p ill. 1.55 m

1.30 p.m. - 8.00 a.m. - 0 mm
* Cicck gauge piobably tcaclicd

TOTAL 20 mm 1.8m

04.02.90 .8 mm

05.02.90 .5 mm

Flood Gauge

8.30 p.m. - .05 111

10.00p.m. -.3 III
11.00 p.m. -.38 m

* rioorl gone al 6.00 a.m. on

3.2.90

3rd February, 1990

1 he Pockcl had 22 luni to 4.00 p.ni.

Walcr wa.*; oft Pockcl Road, Billimidgc! Hat al 8.30 a.m. (opposilc old Hood gauge) and coveted ihrcc wiies
on O'Donnclls' fence as well as ihe west side of Uic toad. 1 he round posl ncaicsl Maishalls Cieck biidge
had 6 inches of water.

Al Moggo Place cnlrancc and Wilficd Slicct lite water peaked al the flic hydrant late al nighl (probably ol
1.30 a.m.). Al 9.30 a.m. walcr was appioximatcly 15 inches deep on VViiricd Slieel - the walcr was running
swiftly and was only passable by truck. Water was tunning vciy slowly as pipes and diains located al
Humble Pic wetc totally inadequate

,5(li February, 1990

Water in tJic cricket pilch drain just reached O'Donnclls' bridge.

Dc|>icssions west of O'Donnclls' properly (nc.xt to Matshalls Creek) were all full. 'I he middle dtain on Uie
roadway was full but moving very slowly.



FLOOD KEPOKT 10

JANUARY, 1990

Date Raiiifall Gauge Creek Gauge

15.01.90 '1.00 a.m. - 5.00 a.m. - 35 mm

9.^0 a.m. - 11.00 a.m. - 50 mm

7.30 a.m. .1 m

16.01.90 5.30 a.m. - 85 mm 5.30 a.m. 1.2 m

8.30 a.m. 1.19 m

3.00 p.m. .7 III

I7.0I..90 9.00 a.m. - 3.00 p.m. - 25 mm 10.00 a.m. .'15 m

11.00 a.m. .'18 m

3.00 )).m. .55 m
5,30 p.m. .6 M

I6II1 Jniiunry, 1990

Wntcr wn.s 6 (o 8 inches deep on I3illinudgci Hnt niul nccdc<i lo lisc appioxiinntcly hx)!' lo cover (j»c toad.
Il wns niso ntniiing ftoni (he llohn's ptopei(y in(o the dcptessiuns on (he O'Donncll piopcily niul on liie
ciickcl ground bnck lo ihc lea Uccs.

17tli Jaiuint y, 1990

Rninrail rcgislintions suggested a rise of \ fool however Uic water only rose to 8 inches, taking approxiinatety
8 Vt lioitis to do so.

At the height of lite storm, tJic drain beside lliiniblc Pic to (lie liigtiwny was Pull and totally iitaderpintc for
the amount of water is was tcquiicd to cany.

DECEMUER, 1989

Dale Rainfall Gauge riuud Gauge

05.12.89 6.00 a.m. '15 mm

10.30 a.m. 10 mm

8.00 p.m. 2'1 mm

06.12.89 8.00 a.m. I mm

Cicek Gauge

05.12.89 10.30 a.m. .3 m

'1.30 p.m. .5 III

5tli December', 1989

Mrs. Haggalcy recorded 65 mm in iJiis storm.



FLOOD UEFOR r 11

Dale Daiiifall (Jauge riuod Gauge

09,12.89 8.00 p.m. '15 mm

Creek Oangc

08.12.89 .3 Ml

'1.30 p.m. .5 in

10.12.89 8.00 a.m. .85m

Ibobably readied 1 mclic llirougli
(lie riJglil

9(li December, 1989

Mrs. Baggalcy lecotdcd 66 mm in Uii.s storm.

Dale Uatrifall Caugc riuud Gauge

2'l.12.89 50 mm

Creek Gauge

2'!.12.89 8.30 a.m. .2 m

'1.00 p.m. .35 m
6.00 p.m. .63 m

25!!i December, 1989

Judging by (lie muddy walcr marks Icfl on Mill raim's bridge, (be Mood probably reached fiom bclwceri .85
(o I melre.
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SEH EMBER, 1989

Date Uaitifall Gauge Eloud Gauge

15.09.89 6.00 a.m. 5mm

6.35 am. 70 mm

7.30 a.m. 13 mm

8.00 a.m. I3iiiin

6-00 a.m. .19 m

6.35 a.m. .29 m

7.00 am. .33 m

8.00 a.m. .3'! ni

9.00 a.m. .25 in

11.00 a.m. Dclow gauge

16.09.89 8.00 a.m. 3 mm

Creek Gauge

15.09.89 11.00 a.m. 1.8 m

<1.00 p.m. I.lm

16.09.89 8.00 a.m. .6tii

15(Ii September, 1989

Al 1.30 p m. oil I5lli Scplcmbcr, 1989 llic wntcr on BilliiiiKlgcl llnl was {ipproxiinalcly iSiiicbcsdcq)

AriUL, 1989

Dale Uainfall Gauge Flood Gauge

01.0'l.89 To 3.00 p.m. 5 mm
3.00 p.m. - 5.00 p.m. 36 iniii

7.00 a.m. .12 m

Creek Gauge

0I.0'I.89 8.00 a.m. .<1 m

11.00 a.m. .59iii

5.00 p.m. 1.0 m

02.0'!.89 6.30 a.m. 1.7 m

10.00 a.m. 1.4 ni

03.0'l.89 4.30 p.m. .84 111

Ist April, 1989

'Walei on Billinuilgc! flat was jusl over ihc sccoiul lop wiic of the fence (opjiosile ibc (Uxxl gauge) ant! was
niK)ut 6 inclics ilccp al llic end ofWilPicd Sliccl. Walcr 2 incbcs deep was running over llic road al llic r<x)t
of the liill on (he SoulJi Slock Route.

Walcr was over O'Domicirs slock bridge al '1.30 p.m.



•'i
' f i

FLOOD lucroiu 13

3id April. 1989

Reatlmg at Mill rafin's biidge gauge - .84 iii

4lli Apiil, 1989

lligli tide of 1.8 III at VVoodlHim - Oils pHKluccd ap()ioxininlcly 1 Incli on IUkxI liciglil accoiding to 13111
McCoiniack, .SI:S Conlrollcr. This high tide nl VV(Kj<Hniiii steadied into fall liy ahont (hicc to four hours.

Dale Ufliiifall Gauge Mood Gauge

26.04.89 Mill Farm

6.00 a.m. - 120 mm (24

houts)

6.30 a.m. - 20 mm

7.30 a.m. - 25 mm

The Pocket - 186 mm

Yelgun - 200 niin

6,00 a.m. .46 in

6.30 a.m. .55 m

7,30 a.m. .50 in

8.00 a.m. .52 ni

8.30 a.m. .50 m

9.30 a Ml. .45 111

3.00 p.m. .30 111

4.00 p.m. .20 m

Creek Gauge

27.04.89 2.00 p.m. .82 m
4.00 p.m. .82 111

26lh -27lli April. 1989

Water readied tJic top step of the P.O. store and the liolcl and halfway to the gateway of Y&H Caiyaid at
Moggo Place and hacked up iicaily to the gale at tlie icar of Nick liiid's shop, Thcie was 4** on water in
Monteiths (.iaragc. Hillinudgcl flat was 6 lo 8 inclics deep and was within l8inchcsof the bitninen. this
Hood was appioxinialely I foot lower tlian the 1985 maik.

1 he water peaked as predicted at 9.15 a.m.

28fli April, 1989

Walcr gone fiom under ihc fence on (Jic west slilc of llic Ptx kcl Hond - the first dinin and ciosslng was full
with walci still luniiing sliongly ftoin the west. I hi.s uouUI suggest thai walci wa.s slill iiinning ovci this land
hill was not visible due lo long gta.ss. !l was otivions that llic diainngc wotks were lujt wot king as expected -
(lie mod again biokc up as it did iJic previous year.

JANUARY. 1989

f

23rd jHiitiai y, 1989

1 he flood water rose to the back steps of the butcher shop. I he Pocket - 9 inches of tain, Billinudgcl - 5
Inches.

hifoiinalioii supplied by Mr. E. O'Donricll (I was away at this time).
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Date IDiinfall (jauge Mood Gauge

23.01.89 9.00 a.m. 13.9.88 to

6.00 a.m. M.9.88 - I'll) mm

15.09.88 6.00 a.m. .I90m

6.35 a.m. .290 m

7.00 a.m. .33 m

8.00 a.m. .3d m

9.00 a.m. ,25 m

1 1.00 a.m. .25 below gauge

Creek Cauge

27.0'l.89 2.00 p.m. .82 m

d.OO p.m. .82 III

Date Rainfall Gauge Mood Gauge

28.01.89 .77 mm

Creek Gauge

28.01.89 9.00 a.m. 1.6 m

d.OO p.m. .82 ill

28(Ii Jnmiary* 1989

'I he wntcr uii BilliiiuJgcl flat up to (Jic litird wire on the fence (opposite council flood gniige)

llie level on the Mill rarin gauge was .'15 inelic.

Reported levels at Billinudgel wcic conllicling -1 believe llic water reached to Ifie lop slep of the butchers
shop.

Mrs. Baggalcy recorded 25'l tnnt. No Mill Ffatni readings recorded.



FLOOD llErOK I 15

DFXEMHER, 1988

Dale Katiifflll Oaugc Flood Gauge

13.12.88 3 mm

I'(.I2.88 8.00 a.m. 8mm

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.

12.30 p.m.
1.30 p.iii
3.30 p.m.

9.00 a.m.

45 mm

25 mm

10 mm

5 mm

83 mm (iccoitlcd

by Mis Baggalcy)

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. .15m

16.12.88 8.00 a.m. .3 111

17.12.88 2.00 p.m. .25111

18.12.88 6.30 a.m.

11.30 a.m.

12.30 p.m.
3.30 p.m.
4.30 p.m.

1.25m

1.5 III

1.6 III

1.8 III

Stalionaiy

19.12.88 7.00 a.m.

1.30 p.m.
I.12III

1.30m

20.12.88 8.00 a.m. .8 III

21.12.88 1.30 p.m. .5Im

22.12.88 6.00 .a.m. .37m
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Date Uaiiifail Lnirge Mood Gauge

25.12.88 6.30 a.m. to 12.30 p.m. 37mm

Ct cck C»nugc

25.12.88 12.30 p.m. .55 m
7.30 p.m. .72 III

25(li December, 1988

At 12.30 p.m. Ilic (liaiu in O'DunncH's piapcily (oickcl pilch) was 6 inches off ihc to)) of (he bank.

SFPIEMUEU, 1988

Date

'I.U9.88

15.09.88

Uniiifall (jaiiRc

9.00 a.m. 13.9.88 to

6.00 a.m. l'l.9.88 - MO mm

6.00 p.m. to 7.00 a.m. - 125 mm

(same nmount fccoidcd by Mis.
Daggalcy, 1 ho I'ockcl)

I'luod OniiRe

6.00 a in.

6.35 a.m.

7.00 a.m.

8.00 a.m.

9.00 a.m.

11 .00 a.m.

.19 m

.290 m

.33 m

.3-1 m

.25 m

.25 below gauge

15tli September, 1988

l ur (lie pcilod 6.00 p.m. to 7.00 a.m. (15.09.88) Mrs. Ilaggalcy, 1 lie Pockcl, iccoulcd 125 mm and Biucc
Biougliton, Middle Pocket iccoidcd MO mm for the same pciiod.

1 he Mood peaked at Mill Faim at 8.00 a.m. at .3'! mclic. In Billinndgel, (he water icachcd the end of the
loolpath on the castein end at the fioii ot the bulchcis shop. Water was al.so halfway np Ihc fiisl step on
Wally Walsli's house.

16(li September, 1988

Ihc Mood was gone fioni Mill Parm by 8.00 a.m.. Ibcic docs not appeal to have been much water on
Billindngcl Oat. At 8.30 a.m. I walked over (be lam! on the west side of the load, vnIicic water was 'I to 8
inclics deep and was innning along the fence into (he fiisI dialn. As nsnni, both diains wcic rull, however
water in the fiisl ihain was moving vciy slowly - a leaf on the watci at ibc fence tijok 2 Yt mirintes to travel
2 mclics. Past the tiglrcc the (low rale was (be same.

IIic river was full and Mowing fairly slowly wlicic Ibc Mist drain cntcis. It was banked np on to the second
level of the bank, with water on the western side over Mowing at ()'l)onncirs boundary artd .spreading over
their land.
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JUNE, 1988

Date Uairtfail Gauge Flood Gauge

05.0(i.S8 9.00 a.m. d.6.88 to

9.00 a.m. 5.6.88 - 8.3 ntm

(recorded by Mrs. Baggalcy, 1 he
Pocket)

Uroughloits Crock - 75 nun

5lh June, 1988

1 he above lairt gave a t ise of apptoxirnalcly 3 feet irr the creek at Mill Tarnt by 9.00 a.m.

Dale Kalnrall Gauge Flood Gauge

16.0.6.88 5.00 a.nt. 16.06.88 to

9.00 a.m. 17.06.88 - 2'I mm

(recorded by Mrs. Baggnley, Tire.
P(x:kcl)

17.06.88 9.00 a.m. - f3roughlorrs Creek -
25.5 mm

Creek Gauge

18.06.88 Mill Farm .3 m

19.06.88 Mill Faun .25 m

7(h April, 1988

The walcr peaked at Mill raini at 2.00 p.m. and at BilllmKlgcl at d.OO p.m.

Mic flood wnlcr wns up to C<ldy O'lJoniicirs knees iJi his butchers sirop and rcaclrcd lire (op step of llic hold.

Wally Walsh Snr. said the water seemed to be higiicr at the sdiool tiian noimal.

Water dropped 1 Inch in A5 minutes.

6(lt April, 1988

' The llootl peaked at approximately 2.30 a.m.

Water \va.s A inches deep in the butdiers shop and 15" deep under the Walsh house. Water was lying on liic
O'Donndl property fiom 1st April, 1988 to !7lh April, 1988.

On the eastern end of WilFrcd Street, water was over the road for approximately 9 days - this had never
occurred before and must have bcerr caused by the filling
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DILLINUDOLL FLOOD NO I LS

i he road fioiii llie Highway was huill at a lovvct level so tliat it would not impede the flow of
water tiom llie soulli oTthe village, the lailway was built with three viaducts to lake the flow in
the positions of the lincc main flood flows.

When a flood reaches 0.9 meties the wnlci leaves the creek and Mows in a straight line towards
the corner of the I^ocket I?.aod and WilCrcd Street, then south to the viaduct, over swamp land and
then on to Humble Pie.

1 he fillmg at I Itrmble Pie and Moggo Place has reduced (he (low by afiproxinrately 50% to 70%,
which has cau.sed the toad to Hood for rnucli kmgei periods - tliis will be conlii rncd by a long tciin
resident. Mr. IJoyd Poynling will confirm that the toad was not closed as oflen as it currently is
prior to the filling beittg carried out

'Hie Stock Route Road now becomes submerged in water with the smallest of floods.

The flood of 12lh July, 1988 was very small on my property, however at thegarrgc, water was
halfway across the Pocket Road - at the bottom of the hill south of the school, water was three
inches deep and apinoxirnately two feet deep at the Moggo Place inter section. This, I might add,
was aRer extensive drain and creek clearing carried out by the Council.

Ihere must be a ftec flow of water bcwtecn the railway line and tlie I lighway - the present drain
beside Humble Pie is approximately IB inches wide and is totally inaderiuate.

I have noted that when the creeks ate fairly full, 75 mm of rain in I hc Pocket will produce a rise
of 1 fool in these same creeks.

iTorn 1892 to 1986, Billiruidgel School did not miss a day of schooling due to flooding.

Flood Study - Utii November, 1990

In the above flood study, no mention was made of the water levels in creeks before the rain and
floods had occurred.

liicre was also no rneirtion of the 23 inches of rain recorded at "Mill Faint" in January, 1955,
which fell between 3.00 [i.rn. and I 1.00 p.m. I his was Ihc same antouni of tain that fell over an

,  18 hour (jciiod that produced the Mothers Hay Hood.

The reason that tlic 1955 downpour didn't result in a Hood as big as Ihc Mothers Hay Mood was
Irecaiisc there had been little rain for about three months and the creeks were very low and there
wasn't as much tain recorded in "Hie Pocket.
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Tlie flood study Jilso comnieuts on vvoik done on the Bninswick livei nioutli. 1 liRve never Iieaid

of this nor liavc any of the older tcsidetUs or cliildien of t!ie fust setlleis. Peihaps it was a
misprint or just wishful thinking!

Article ill 'Mic Lclio - Vol, 4 (7.1,90)

Jim Manglesson was icpoited as saying that the (ncakwatci was tcs|>onsihle foi the siltalion of
Readings Hay - I lenicmhcr walking on diy sand on practically all of this bay at low tide in 1940.

A Mr Brown also stated that Maishalls ('reek's |iioblrms arc caused by man Anyone who lias
lived here will tell hinic that this creek was always shallovv.

Article in Byron News (September, 1995)

CiokIou ('atnpbell wrote in an article that Maishalls (heek was being dredged, but te-clairned.
Alter all the iriroimation I have given him, he still seems to believe that the creek was once deep!

Siiiiuiiniy

Because Marshalls Creek has very low banks, the floods always run across country and Ihetefore
the creek has very little infbrcnce oir flooding.

Residents orBillinudgcl believe that the tide Iras a big cflbcl on flood heights and dropping speed,
however I do not lliink llial this is llic case.

With a short valley in '1 he Bocket, the greatest cflccl on rise and fall in lainfall - as soon as it slops
raining in The Pocket, one hour later there is a dramatic droj) in the Hood level in Billinudgel.

Piom"r>^(ill patm" to Billinudgel (as the water runs) is approximately one mile. It lakes two hours
fiopi ((\oflood peak al "Mill I'atrn" for the peak to occur in Billinudgel.
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FLOOD SUIVIMAKY

Jatiiiaiyf 1955

Oti 22nd Jaiuiniy, 1995, liglil lain was falling al 2.30 p.m. wilh very licavy lain railing al 3.30 p.in
Rain slopped falling al 1 1.00 p.m.. Rain icgisliation foi llic pciiod - 23 inches.

Modicis Day Flood - May, 1987

On Salniday al 9,00 a.m., waler was jusi over the Rockel Road al Dillinndgel. I he day was fine,
but doling ihe night 11 inches ofiain fell. Hy 6.00 a.m. on Motheis Uay tlieie was a majoi fiood,
which diojipcd by about 1 fool by 10.00 a.m. Rain stalled falling again al about 10.00 a.m. Lcn
Walkei lecoided 12 inches ofiain in the period 8.00 a.m. to 1.00 p.m. - this downpour caused
Ihc biggest Hood in Ihc 106 ycais of sclllcmeiil al l.fillinudgel. With the cteeks full and the giound
saluialed, all the lain water ran olf. (In 1955 when 23 inches fell, the gioimd was veiy dry as
iJieie had been little lain in llie picvious Ihiee months - all small slieams weic diy and Marshalls
Cieek had slopped lunning in many places. )

Also, Ihc fockel and Middle Rocket did not legislcr as much lain as Dillinudgel - Ml.
Chillingham, appioximalcly 12 miles noilh west of nillinudgcl, lecoided lecoid lainfall and
Hooding, theiefoie 1 think we can a.ssumc that the Billinudgel Hooding was caused by lainfall and
nol silled cieeks.

Once the flood water had gone over Ihc lailway line and the Pacific Highway, the flood diopped.
■fhis would suggest thai lliis is Ihc maximum height that floods can reach in Dillinudgel.

15lli Scpfciiibcr, 1988

This flood was the result ofI5 mm of rain fiom 9.00 a.m. to 6.00 p.m. on Hlh September, 1988
and 125 mm fiom 6.00 p.m. to 8.00 a.m. on I5lh September, 1988 at The Pocket and HO mm
in the Middle Pocket.

At my gauge, 125 mm was iccoidcd fiom 6.00 p.m. to 8.00 a.m. I hc wafer icachcd 3/d of a
niclie on my Hood gauge al 8.00 a.m. The water al Dillinudgel reached the easlein end of the
footpath at the butcher's shop.

At 1.30 p in. on I5lh September, 1988, ihe water had lefi the Mill raiin gauges On the Pocket
Jload at Dillinudgel Hat, the water was approximately .55 of a metre.

Wilfred Street, from the railway line to the I lighway, was still closed. West of the railway line
the village was dry, with water lyirtg cither side of Wilfred Street and in the north cast coiner of
the school ground. Tliis waler only receded when the How of lire water fiom 'ihc Pocket
dropped.
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At 8.15 a 111. oil !6lli Sepleinbcr, 1988 vvalei was still halfway across Willied Stieet and the
swamp oil the soutiicin side still full of water, "fwclvc months jiiioi to this, the load would have
been free of water.

At 9.00 a.m. on 16lh September, 1988 the cieck at Mill raim diopped by 1.1 metics.
Dcpies.sions and diains had diied out by 22n<l Seplcmbei, 1988. I lliink lliaf this ijuick diying was
helped by the lower level of the uiuleigioinul vvatei ,

'] here docs not appear to have been as much watci on Billinudgcl Hat as in picvious Hoods. 1
walked over the land on the western side ol the load and (bund water six to eight inches deep,
whicli was urnning beside the load into the liisl diain, lloth lhc.sc drains were full (as noimal) and
water in the iiisl (noilhein) drain was moving very slowly.

I placed a leafiri the vvalci on (he eastern side at the fence, which took lw(» and a halrminufes to
tiavcl five metres, rurther along, past the Hglree, the walci sfieed was the same. 1 he water in
(he liver was moving faiily slowly and was banked up on to tlie second level of the bank. On tlie
IlolmVO'Uonnell boundary water was (lowing from the main cieek onto the O'Dormell property.

I he cleaning of the diains and main cieck did not seem to make any dinciciicc to the water How
or the watci level on cither side of the road.

l our Hood heights at Mill rarni and four corresponding ones at llillinudgcl weic put in place at
this time, which may it easier to predict heights in I3illiiiudgel.

23i tl Jainiary, 1989

Mrs. Baggalcy recorded 25d mm for the 2d Iiours cndiitg 23 January, 1989:-

rioni 9.00 a.m. 22.1.89 to 9.00 a.m. 23.1.89 - 179 mm

rroin 2.00 p.m. to d.OO p.m. 23.1.89 - 75 mm

Light rain fell in Billinudgcl, Ocean Shores and Mullumbimhy. Roads were cut in Main Arm, The
Rocket and Middle Rocket.

According to Mrs. Baggnlcy, the water was as high or higher in The Rocket and Middle Rocket
as during the "Mothers Day" Hood of 1987. Stephanie Baggalcy had to spend the night in
Billinudgcl and told her mother that there was vvntci bctwccir the hotel and the general store, with
water up to (he first step of the butcher's shop.

1 was told that the gauge at Mill Farm recorded .0 metre, which would cor respond with the water
height in Billinudgef. On 27th January, 1989, I asked Mr. I:. O'Donncll about the Hood in
Billinudgcl - 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
Billinudgcl.

I
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December, 1989

Al 7.30 a.m. on I8lh December, 1989 Matsl)«nlls Cieek al ihe crossroads was U[) lo (lie lop of tlie
bank on llic bollom side of llie biirlgc and inntnng very svvillly, wlitch is rioima! in flood
conditions.

'Mie water al IhellolmVO'Donnell boundary was lutining on lo O'Donncirs flats to the west of
Ihc Pocket Road. Al the crossing at the cricket ground, water was iimning over the bridge in
O'Donnells and breaking out onto the cricket ground.

Fcbmary, 1995

I arrived at Dillirurdgel norn 13ri.sbane at about 2.50 p.rn on I5lh I'cbruary, 1995.

'1 here was no water on the Hal on the western side of the 1 lighway al Shata Boulevatde, however
water orr the south side of Wilficd Street was running west to the railway line and was about one
foot dee|) on the roadway opposite Cat Yard. VVhcit we reached the general slore there was
three inches of water on the footpath.

We went home lo Mill Par in via Ihc Noitlicrn Stock Route. Water at Willows Road was
approximately 18 inches deep and one foot deep al Mill l airn's gateway. Water entered Barry
Williams house, making it the same depth as the record Mothers Day Hood of 1987. Ifl had hccn
al home 1 would not have telephoned Mr. Williams as the gaug,c level wo'tld have suggested that
the water level would be nowhere near his house.

The water level reached in Billinudgcl was lire same height as the 1989 Hood.

The level on my flood gauge was about one foot below the Mothers Day flood - this would
suggest that sornelliing caused the high level on the Pocket Road al tlic Williams' residence,
possibly the blocking of the crossing at MolTalt's Road.

The water slatted to drop about six inclies per hour rionr '1.30 p.m.
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Flood - 6<li Miiy, 1996 - Milirftiin

1  Dale Rainfall Gau^e Mood Gnupc

1 06.05,96 137 nun 6.00 p.m. ,7.5 iitm

1 7 30 p.m. .01 mm

1 8.30 p.m. .18 nun

u 9.30 p.m. .18 mm
--!-l --1

Flood - 7(h Mny. 1996 ̂ MillfBrin

G.OO a.m. - waici gone fioni Milirami. On Hillinudgel - Poekcl Road, Wnlcr to (lie (op wire
or (he Pence on (lie west side.

Hiis is llie first time in history tliril my Paim was fice of water and nillinudgcl l lnl liad 2 feel or
inoic of water on it.

We always knew when our fnnu was diy that Hillimidgc! Tint would have nhoul 6 inches of water
over it.

This large amount of cover niiisl be caused by (lie filling nt the fildorado Hsialc.
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Tlic aiea wesl of llic Twice! Koad al liillinudgel was oiiginally a swamp am! wag owned by
Gernid OXoiuior,

Somelimc bclwocn 1900 and 1910, U'C-onnoi dug a diaiu from the Pockcl Creek Ibrough lite
Rwnmp (o meet the waters of the Noilh Ann of Ihe Duinswick River, known todny as Marslmlls
C'rcck.

1 he (l(iw in (he cieck fioin the Pocket is very slow and only spccrh up in flcMnl lime, l liis being
so, the ot»ly iiHivcmciit in tlvc N»)Mh Ann is lidnl nnd this wunU! not have enough votuino In futcc
a track Ihiuugh the tetrnce to the sea.

I'ollsvillc, with a tidal ciUiancc and stiong flow fiom Cinblies Crock, always had silling problems
at the enttance.

1 he late Jack WnileiK'n tohl mo liovv lie and other faiineis around Moobnll IJcach would go with
(licii Iioiscs Btid scoops to clear the sand build up so tlinl the water would lun off thcii tfinns.

A map dniwii in 1871 shows an outlet to the sea at Wooyung Jack Walter son told me he ran
cnlllc along Ilic beach fVonI In the ently I900'k and had never seen any sigtn of an outlet to the
sea, so I suppose it is llllcrl in by snnd and vegetation and hss never ic-appcmed

Thcmca now know as Cfolden Reach was, until 1956, used for faimirig purposes It wag owned
by W n Mowers, with the largest portion owned by Maurice McCntlie Mood wnteis used to
get up the 6 to 8 feet - this water always ran down to Hew Riigliton.

In proviniis page?:, tncu have Btnlcrl how ihry had never seen any outlets to the sea Ihe frrsl
outlet Manglcsoh sliows on his map wa.s on IhikI iIihI I had cattle lunnlng on fVom 1912 lo 1915
and IhcTc wasn't an o(>enliig to the sen in tlml time.

I also went by cm In 1910 about halfwny to Wwyimg without l>ciiig stopped by outlets. Mr .Ron .
Mopf nl Rons Street, Murwilltiiubflh used lu bring huge herds rrf calllo down rroiu Moobnll to / '
New RilghKMi and then on to A.W. Andcisons Meat Works at Ryion Hay. He says ho never
ctos.ird any creeks lunrrlitg otit to the sen - this was in the laic 10's lo the middle I950's. j
U i.s impoMnnI that the rollowitig men arc conmltcd abuul sea oulleig at New Rrighton;-

Mt. Ted IJoyle, Minyon Street, Rrunswick Heads
Mr. Jack CImwncr. Foros Village. Ryron Ray
Mr W.I I. Flowers, 1 Tnllowood Crcrfcenl, Ryion Rny.
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16Bfyce Stfcet,
SUrrOLK TAUK NSW

IBtli Janunry, 199?..

Dear Bruce,

Ucgnrdiiig your enquiry of tliiJ morning--
A, m. 1 cnn liom n.y .ccukIs w. wnlkal r„,n, I lend, to rottnvllln. ti.e Inllr, end
or 1937. o. 1913, we dug pit, every 700 yrr.d, or so To. lire wlnrlc Icngtl. In pot es s of Ire,„.i,K:.n1s in the snnd At no pince w„, ll.nte rr.ry sign of w,le, rnnnn.p rntn the sen f re e ind
bceir any Ineacli in lire diiitcs we would t.eilaitrly Irnvc iwlterd it nrrd I enn 5ny (prile lie y
there WRS mmc.

A inining engineer, a Mr. ;ohnson (nn Ameiicnn) whs in chniye oftlic party Mr. John rlootl,
who lived nl New Brighton mul lire late Syd rluwciR were willr ine I Irclicve two ollieig as well,
but J cnrH»ol rewrllcct Ihoir names,

I hope this will be os some use to you.

IV.S. I had foieollcn Tom Giwm Aino. mH)lhcr wholivtxl at New Btighkm, an elderly man with
the chrijitiaii name oi rotn, always woic a long slrcvc stnti l)r.(;aiiae of jmtilmin. Tat McCoillty
might remember him.

Yours sincerely.

J.Ii. CilAWNUR
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MR. J.A. WATTERSOIT. 1880 - 1974

Mr. Wattersoii lived with his parents on the farm now owned by Mr. Jo!m Ludlow
In 1890.

He said floods from then and \ip to 1900 were of tlie same heights as floods of
later years and the same as floods In the 1950's and 1970's.

lie also told me that In about 1890 the sea washed through to the river on the
track to north Head, where one of the teachers lived that taught school at
Bllllnudgel.

MR. MICHAEL MOFFAIT. 1896 - 1978

Mr. Moffatt told me In 1972 that the floods of 195^1 and 1962 were record

floods - they were only about 6 Inches higher than the floods tliat occurred
when he wa.s very young.

Even though the district had been cleared of vegetation, the floods rose and
fell Just tlie same as before the land was cleared.

MRS. EVA MAllER - inTERVIEWED 6TH SEFTEMDER. 1985

"Mrs. Maher came to live on the Old flew Brighton Road on tlie west side of the
' northern end of the railway bridge In 1939. Her house was about 3 foot 6

inches off the ground and In the 195-1 and 1962 floods the floor was covered by
about 6 inches,

MR. W.H. FLOWERS JHR.. BYROH BAY - TELEFIIOUE CanVERSATIOtl 28111 JULY. 1984

Mr. Flowers stated that there was a house 2-3 chains from the entrance of

Golden Reach on the eastern side that never flooded.

He said that tliere was never a natural outlet to the sea on the northern side

of Golden Beach.

MR. SPENCER JOHES - SCHOOL TEACHER AT BILLIHUDGEE 1958 - 1985

Mr. Jones said that the 1962 and 1985 floods both lapped the school verandali

floor, but did not go Inside. Both floods occurred at night after about

hours of heavy rain.

MR. LLOYU FQYHTIHG - GOLDEH BEACH

The 1962 flood was the highest the Foyntlng family ever experienced - heavy
rain started at about 9.00 p.m. and by 12.30 a.m. the water was over the scats

•  of tlielr Holden car. The water seeped through tlie sliop floor and was about 1
Inch deep In the R.S.L. Clubrooms.

Mrs. Poyntlng's father, Mr. Herbert Williams, one of the first settlers, told
Mrs. Foyntlng tlmt the water once went through the windows of the Methodist
Church on Bllllnudgel flat, on the Focket Road - the year that this occurred
is unknown. The church was approximately 3 foot 6 Inches off the ground.
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I1R« rATRlCK HCCARTIIY - TELEniOHE COHVERSATIOH 2nD .JUtlE_._Jl9_87

The 1931 flood came Into Hr. McCarthy's mothers house at Hew Brighton - It was
about 30 inches of the ground.

Tlie house was about 100 metres off the river bank, approximately a quarter of
a mile south of the present ticw Brighton .Store. He rememljers tlie water
halfway up tl»e posts of the picnic ground, I.e. present day soccer field.

In tlie 1931 flood, as In other big floods, water always came down from Yelgun
and spread over the farms, back to the hills. Tills spreading of water is now
greatly restricted after the extensive 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. LEH WALKER. THE FOCKET - Gill SEPTEMBER. 1985

The Walker family arrived at The Pocket In 1900. After their arrival, they
liad many floods, tlie highest one mentioned by his father being In 1921.

The recent flood of June 1985 was the highest he has ever recorded on his
property- at the foot of the Chincogan Range.

2iid June 1987 - the "Mothers Day Flood" exceeded the 1985 flood as It did all
along the valley. Mr. Walker recorded 9 inches of rain on the Saturday night
and 10 inches on the Sunday morning.

MR. LLOYD rOYHXItIG - 28T1I APRIL. 1988

In years gone by the road from the highway to Bllllnudgel always closed before
the road past the school. Mr. Poyntlng thought that the railway via duct
south of Bllllnudgel seemed to be clogged up.

Even If this was so, the filling of the Industrial estate would slow the flow
of water.

MR. WAI.LY WALSH SHR. - 28T1I APRIL. 1988

Mr, Walsh also agrees that more water is getting on the roat! past the school
than It used to. lie also thinks that the old residents of Bllllnudgel know
enough about floods never to have any loss.
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MR. ClIARLES O'DOHIIELL. TYAGARAH STREET. MULLUMD1!1BY

Mr. O'Domiell lived In niillnudgel from 1920 - for many years lie lived on the
extreme north side of Bllllnndgel, right In the path of all floods. Ills house
was about 8 feet off the ground and has since been demolished. »

All the big floods varied from about 1 to 6 Inches - tlie 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.

He vividly remembers being in his house pushing logs away with a broom as they
came floating past.

MR_.__ RKA_SAXO1^ .31 LLlllUJLGE .SE

Mr. Saxon and his wife manage his father-in-law's (Mr. Walter Holmes) farm at
Billlnudgel.

He noticed that after the filling of Mogo Tlace, the water rose over the Stock
Route Road near where Budd's Palm Hursery is now located.

MR. WALTER HOLM - 30TH ARPIL. 1988

Mr. Holm 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'DOmiELL - BUTCHER

Mr. O'Donuell has lived In Blllimidgel all his life and has a tliorougU
knowledge of tlie floods. He believes the water only peaks for 15 to 30
minutes. Mr. O'Doiuiell said that the last couple of floods have come down
quicker and seem slower in going.

The O'Doimells have always had to lift the machinery In their shop In flood
time and have had very litte loss. They have developed a good system of
knowing tlic floods and taking the correct measures to protect their cattle and
property.

Tlie Poyntlng family were also quite good at flood protection - I think the
1962 flood was the only one that caught them out.

MR. J. FORD. STOCK ROUXE ROAD, BILLltlUD_GEI,_-_AELlMBM._19_95

Mr. Ford lived in a house on the east side of the Stock Route Road at the
junction with the Pocket Road for appioxlmntcly AO years.

I  He sliowed me flood marks under his house - the marks rose about 1 foot af^ter
1  the land was filled in Mogo Place.
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MR. W.H. FLOWERS, DALLIHA - TELErHOHE CONVERSATIOH 23RD AUGUST. 1985

Mr. Flowers came with his parents to their flew Brighton farm In 1908 - this
farm Is now part of Ocean Shores North an'l Golden Beach. lie lived there until

1941 then moved to Muiwilliimhah, returning in 1902 and leaving again in 1984.

lie remembers the 1931 flood, when his brother Sid rowed a boat up the
Bllllnudgel/New Brighton Road and tied the boat up at the Bllllnudgel Tost

Office.

The posts along the roadside had about 3 inches of wood sliowlng. He said if
heavy rain fell on the hills of Middle Tocket and Yelgiin, Golden Beach and Hew
Brighton experienced severe flooding,

MR. MIKJ; WILSON. GODOO COURT. OCEAN SHORES - 24X11 APRIL. 1988

Mr. Wilson said that a lot of townspeople claim the tide has a big 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 height. He also said
at about 3.00 p.m. on the 11th the flood water at the Industrial estate was

flowing south Instead of north.

FLOOD HOIF.S

The record floods, since .settlement 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 considered a record was In 1921; all the
long time residents only ever mention this as the first record flood they knew
of. This was the first flood that went into the Hew Brighton Hotel - since
then 1 think this has happened about 8 times.

1954, 1955;The other big floods were liJl, 1938, 1941, 1945. 1948, 1949,
1962. 1970, 1974, 1975, 1979, 1981, 1985, 1987.

The 1948 and 1981 floods were caused by a cloud burst In the ranges of The
Pocket and Main Arm - other district centres did not record rain as heavy.
Roth these floods came down The Pocket In a wave and reached my property In
about 3 and a lialf hours - it generally takes about 4 to 5 hours for water to

reacli my farm.

The 1981 flood left marks on my property higher than ariy flood ever recorded -
1 think some of this was caused by the wave effect.

In Bllllnudgel, Mr. Walter Walsh's fence was about 3 Inches lower than the
previous highest mark.

The flood of 1985 was claimed to be the highest ever, but this flood was about
1  inch lower than 1962. In 1962, the water was about 1 Inch deep in the
R.S.L. Club, whereas 1985 flood only levelled with the floor - It also lapped
the floor of the school. Mr. Walsh al.so agrees tliat all the big floods vary
from 1 inch to 3 inches.
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1987 FLOOD

There have been many reasons given as to why this was the greatest of all
floods, but tlie 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 rain falling.
At about 8.00 a.m. heavy rain again started falling and continued until about
12.00 p.m..

Mr. Len Walker recorded 9 inches on tlic .Saturday and a further 10 Inches on

Sunday. At the head of The Pocket, Bill Sorshy claimed ?A Inches and the man
opposite him recorded 17 Inches.

Martin Wallwork said the flood was about 2 foot 6 Inches higher at the head of
The Pocket than he had ever seen. Vlien the fall from my place to Bllllnudgel
Is considered It Is not surprising that the height at Bllllnudgel 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 railway line the level dropped.

Settlers have been in Bllllnudgel for 107 years and this Is the first time a
flood of this size was ever recorded.

Chi11Ingham on the Tweed experienced a floo<l of the same proportions caused
solely by swollen creeks and a down pour of about 30 Inches.

1988 FLODOS

The prolonged rain and floods have new people looking for reasons for tlie
duration of the floods. This situation has happened before In 19^11 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 sontliern flow of water was nearly
completely blocked by the new filling west of the highway at Bllllnudgel.

Many people are saying that the rivers are silted up and that tree growth on.
the rlvcrbank Is slowing up the water. X do not agree with this as the river
and undergrowth have little effect on the ruiutlng water.

There are posts on my property that have been there for between 70 and 80
years and there Is no build-up of soli around them. Most of the water moving
down to Bllllnudgel moves very slowly - tills would allow the silt to drop and
settle on the way.

At 2.00 p.m. on Monday, 11th April I rang tlie Hotel at Bllllnudgel to say
water lind peaked - I was surprised to learn from Barry O'Donnell that the
water had peaked at tlie liotcl at A.00 p.m. This shows the slow movement of
water and the spread of it, as In a straight line my farm would be about 1
mile from Bllllnudgel.
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The width of the flood is also very wide from Hoffntt's Road to Billlnndgel -
the width would be from three quarters to al)out 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 it cannot take this volume of water.

Since tlie new arch bridge was built over Hnrshalls Creek on the Pocket Road
tliree years ago, people in Dllllnudgel claim the water comes down quicker.
They fail to realise that wlien the water breaks over Hoffatt's Road it flows
in a stralglit line to Bllliiiudgel, carrying most of the water with It,

Wlieii the water breaks its banks at the arch bridge, it mostly runs in a south
easterly tllrectlon. Even If the water Is faster at the bridge, the turning of
water will take Just as long as it always did.

Tlierc has been a lot of claims about river deptlis luit wliere I, and tlie rest of
tlie Billlnudgel school ciiildreii, learnt to swim in Hew BrJgliton it Is still
tlie same, as I liave measured it over the last 3 years - It is 55 years since I
learnt to swim.

If one refers to tlie conversations I liave had with Messrs. Wattersoii and
Moffatt, wIjo were in Billlnudgel In 1890 and 1900, one will see that the
theory of undergrowth Is not very strong. Fhotograplis in Billlnudgel of
around 1900 - 1905 show the place still heavily timbered, yet the floods of
tliat time, and later, were mucli the some as the ones of the last 30 years.

SUMMARY

In 1985 1 supplied moat of the information 1 have here to the Public Works
Department, and went on a tour with some of their officers In October
(approx.) of that year.

I pointed out that from to 1985 there were not any records to show there
liad been floods bigger than tliose I had listed and that I believed we could.
not get bigger ones,

The 1987 flood proved I was wrong, but this was a one off flood wlilch could
only occur if we receive about 20 liicbes of raiii in 2A bourn, with the creeks
In flood when the rain falls - tliis flood was one in 107 years.

From the Motlicr's Day flood we liave learnt tlic maximum height of the floods,
because once It breaks over the railway line tlie water in Billlnudgel drops.

With two people reporting flood iielght.s and rainfall In The Pocket/Middle
Pocket and my flood levels, I don't think people in BllJinudgel will again be
unprepared for floods. Tliere is a difference of two hour.s between the peak at
"Mlllfarm" and the Hew Brighton Hotel and 1 have also noticed that the higher
the flood rises, the slower tlie last few inches take.

Tliere have only been losses In Bllllnutlgel in the 1987 flood as no-one had
ever experienced such n large flood.



I XIie flood study claims the fiisl 10 decades of this century
were drier tlian the rainfall since 1950, and that from
1950 we are getting bigger floods and more rain.

While the rainfall figures since L950 are sliowing a higher
trend, if we liad more information the amount of flooding
would probably be mucli higher. Any monthly recording of 150m
or more would have produced some sort of a flood.

I  am taking tliese figures from the Tweed recordings as l-<^"
couldn't get any local ones going hack so far, and I IraVe"
found Tweed rainfall is very close to our own district.

If the wet season went for 2 to months, 50m of ̂ aiii will
l)roduce a flood of about tlie size we liave geen getting tills
year, and so far we have had 3.

I  Iiave found since putting a gauge on my creek, 25ni of rain
in tiie Pocket will [iroduce a rise on Llie gauge of .3 of a metre

i  The following are floods 1 know of:

FLOODS & ILEi^irr

I  . ... .... following floods alive all been of major height. The ones
underlined are thw so-called recorded ones. These vary.from
1-3 inches.

1921 /l930, M 39 , ̂  AZ /i3 'lA ^ ̂ /t9 loj5l .52 5 3 W
-55 ^ 58 61 ̂  6A 66 67 69 70 72 73 n 75 76 77 78 78 ̂  BT

-  Q7 (88,89) there lias been one fairly large one and about
6 small ones, fhe 191^21 flood was Llie first to go into

1  t8e lUliinudgel Hotel - it was built in 19,07
The floods of A8, 55, & 81 were caused by severe rains, like
a cloud burst, tlie creeks were either dry or very low, this
prevented the floods from being higher.

January 1955 on my property 23 inches of rain was recorded
-I from Ap.m. to llp.m. Tliis was roughly the same amount as the

falls which created the Mothers' Day flood, it fell in 7 hrs.,
wliereas the rain for Mothers' Day fell over a period of 12 to
1'' lirs. Tliere was inir.or flooding when rain started to fall
because the creeks were low in 1955 and the ground dry - the
flood was much lower than 1987.
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In 1952 I had t*"e ^ecbiona of t!i9 or-!??): cloar.=d and '.videned to

t*T7 and ntoo thn '.-n, rrnii'i j o^rer one of ny oultivatiori paddocks.

ffik ^1 ̂ 7 '796if.
iszz:
T'arsh.alls Oreek -.vas cleared of '/illov.' brees and lojs for a
distance of about 120 nebres easb and ■•fogi; of {;7o present arched •'
crossing;.

The 'vaber never albered in defbh. on l;!io crooeiny, --lie v/aber didn't
drop air/ Taickcr opposite the croeslny and bhe creek ebill broke
ibs banks orjoosite ny farn in bhe sar^e piaceo The only difference
'vas bhab bh.e crossing vas burned in bo a rayin.^ borrsnb.

Jime. I989>

When the arcli crossing v/ag completer!, b!ie.,creek v/esb of lb v;as
cleaned oub bo a disbance of about 70 metres and on the east
side aboub 20 mebres, bo clear blie creek of b'ne old level crossin-r.
Tills v/ork bo/i;ether v/lbli the much liiy/er oneniny of the "arch crossin-
has nade no difference bo bh.e floodinr on my aroaerbv or bhe nlace ^
vdiere the creek breaks lbs bank in F. N. Irviiig's fariii. " x-—-

1939.

Ihe creek a,b iloffabbs Road v/as ouened ut) for aboub 300 T'lebr'^s below
the crossin.y and 1986 Mr. F. Taylor did'" ore cleaning on his
properby. .Ml this v/ork did nobi.i-. :- ""re bh.e leveT nf"^-7Mer on
the crossing at Uoffabts Road inbers^cbion.

1988. September.

Farshalls Oreek cleaned from east of .Pocket Road to Uailv^v bridge
and yie t'.vc tidal clraina on Hurtsal fin I; cleaned fro-i th? road to"'
Marshalls Creek.

At 8.30 a.m. 16/9/83 I inspecb-^-d ^his -crk and th? lev^l of y/nUr
in :!arshalls Creek. The creek v/as ^bill un to bhe ton of it^ banl-g
v/ibh tlio -/aber slov/ly flowing oub or? the F e '•r'' in~on For"k«b
Road. - . -

The rp- of in i'lo ri 'dio '-in v-.s h-rdl- -wvinr. t n„t
a l=-f on sno vrrtor -nd if took 2v -inotoo to ti-vol 5^yarie.
'Voter '7-3 pill Ivinj on fhonn"!!'? fom, -ve-;! of th? ro^-d it
viv.R 7,Doiit 6" deeo nnd it ■.•■.-n flov-inr ovor t!'? o-ni-s r.n yi,, 'inin
property dov;n on bo 0'Don"aell's flats. ' " ■ '

1215.
fir, Goc.Ranpnall had. --.hout half f-e i .p bh of n-^ppv
on his properly cieareri of -villnve and ioys and ke'ln
aoou-^ 200 .ve !;.i"e3 cleared on hi? a ' Toiniii'"-: orooertr. *01 tliis



clG3Jii.n,|3 clitlii t alter tlie flf)o<.l levels or tlie Ihree places v^liere
water breaks over tJie oroekn.

It is interegtin;; to note that arouiid 1972 the Tv/eed JUver at
Kuen(;^e3.1a, all the river oak in the river bed were cut flown,
but tlie next flood v/ater still beliaved the game and no more
work of this nature has been done.

¥

The rise and fall of '.vater on Idis cross.i aiwl tite flood plain
seems to me to be governed by t)ie followin/r _

1- The ajiiount of v/ater coining down the valley,

2. The undergroujid water level.

3. Tlie fi.llinc of t)ie flood plain .aroimd BJilinudgcl,
4. Tidal iniluence - this seems to be.miniiiial.

Marshallrj Crciek is a very sJ.ovv ixinn.i.ng, winding ci'CGk wi th vei'y
lov.' banks. In the last 900 - 700 metres before it reaches the
tidal influences at the locket road, it is nothing more than a
winding sliallow drain.

It has a large catcluiicnt area and rc'iulres very little rain to
make a flood. In the wet season 90 mm. of rain in the locket
v.'ill produce a flood.

On 9/10/80 1 recorded 19 mm. and this gave a i*isp of 8 cm op
tl;c oroek gauge at Mill Farm at 2 p.m..

1988-1990.

atui dredging of Uie 2 drains and
"<Taliali s Creek on Pockel I(d. , Nudgel flat, now

sdem'td be revertrng back to tberr previous condition.
Witli the prolonged rain we are now having.the water is again
lying on Lhe land west of the Pockei road, tlie water in the
rams nearly to the top of the banks. Everything looks much

a wasm "f"', -" 1 exercise seems to have beena waste of time and money.

hpaviMv'^^^ pbotos the tlver bank and adjoining lands were asheavily timbered as they are today.

DREDGING

Reason M of dredging for the following
and a wid rnf ' J ^ distance of a bou t mi lesr.om ut. to ofri^ p:ak^f}^:d^^i :er\.:ruarw:ter^'
l^'cay [o"t: /.o^ds' IT/e"' ^ <='—1 that

of the banks the flood problems would have mainly gone.

J
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t'eople talk of the s^j^tlng up of Readings Bay at Btunswick Heads.

On 29th September, 1988 I spoke to Hr. Cllve Wralght, who has lived In
Brunswick Heads for the last 70 years. For as long as he can rcmemeber
Readings Bay was a sliallov sandbaiik that was dry at low tide.

He stated that the Ferry Reserve had never been coovercd with flood water

until the breakwaters were built at Brunswick Heads.

In 1939 I can remember walking on moot of Readings Bay at low tide, with only
,, water near Harries Hill and on towards the west bank.

tEJ>miOUB_COllV_EBSAXlOMJiiIjLLE5_C_QR5m.._CIUni:)ERAU._(.23_.^...0^

Mr. Corowa lived with his pnientn at Mew Brighton In what in now known as Red
Gate Road, Golden Beach, from 1926 to 1938. At this time tliorc woo no outlet
to the sea on the farm owned by Hr. Jack Fltzpntrlck - tills Is now an
artificial lake. There was a nwninpy depression running towards the terrace
from the river under the road and throtigh F"l tzpnt i I ck' s faim; this depreosloii
did not reach the terrace nor the sen.

In 1931 the flood where the Corowa family lived woo about 10 inches in their

, which was appoximately 2 foot 6 inches off the ground.
' •;^^y

I

TELEPIIOMK COHVERSATIOH WITH HR. SYD FLOWERS (23.2,8?)

Mr. Flowers stated that there was no outlet to the sea from the swamp only an
Inlet from the river that ran towards the sea, with the terrace always being
high in this area. He also stated that thete was definitely no outlet to tlie
sea north of Golden Beach. The area of Horth Ocean Shores, wlilch was at the
foot of Ills brother's farm, was swampy and used to be covered with about ^ f-f

of water during flood time. This area has now been filled and Is
pushing flood water towards the terrace, hence high flooding In Hew Brighton.

QUOTATON FROM LETTER OF MR SYD FLOWERS;

AAAruma Avenue

Burlelgh Heads 21.A.88

"rhe river from Nudgel to Brunswick Is known as the North Arm of the
Brunswick Rivet. It has at times become brackish at Mudgcl when tides
are high, but mostly fresh water until yon get a fair way down. It has
never ran out to the sea except at the mouth at Brunswick. The river was
never deep, only In pl.aces as you say, and until getting near Brighton
was Cull of logs, snags, etc.

Only small row boats were used If required, but very rarely used from
Brighton to Nudgel, but more often from Brighton to Brunswick."

Mr. Flowers was born at Bllllnudgel 1912 atui left there In 1916 to join
the Police Force. He was a very strong swimmer, and knew all the deep
holes In the river.
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Mr. Flower# c«*ie with hi# p«reiita to their Rev Brighton f«tm In 1908 - this
faim In now part of Ocean Shores Rorth and Golden Beach. Re lived there until
19A1 then moved to Hutwlllumbali, returning In 1962 and leaving again In 1984.

Me remcmbern the 1931 flood, when hla brother Sid rowed a boat up the
Dllllnudgel/Rcw Brighton Road and tied the boat up at the Blllluudgel Foat
Office.

The poflta along the roadside had about 3 liichea of wood showing. He aald If
heavy rain fell on the hills of Middle Pocket and Telgun, Golden Beach and Rew
Brighton cjcperlenced severe flooding.

Mr. Wllnon said that a lot of townspeople claim the tide has a big Influence
on the floods, but he doesn't agree. From liln observatlonn at Ocean Shores he
thinks a high tide makes a difference of about 1 Inch In helglit. He also said
at about 3.00 p.m. on the 11th the flood water at the Industrial estate was
flowing south Instead of north.

EXn^Cr F1gJ-l A LETl-ER OF t-Ul P llcCAl^lUY ^

I  .lived at Mew loin 1931 - 1935 aivj on on off till 1940. iXiring a
lot of tliat tinvB I tor sugar grouts Gorketts at Crabbes Creek aivj for Geoff
Steele along MVlls'^Road.

I walked fmn Mew Drigliton each Mf_)nday morning aivj back again each Saturday
at Midday oikI never crossed a cr^ek or outlet to tlje sea.

The Brunswich entrance at tl»e "tin slied" was rocky atxl deep tlie soutliern side
was sandy and sliallow ~ rroybe 30 yards wide.

J1»G Nc^rtli Aon was a matter of a few feet deep, we used to walk practically all
over it at night, with a sj>ear, kerosene tin arKl a torcli sfjearing crabs. ' llie
only deep part was about l»alCway betv^et) M.B. and Brunswick known as tlie "black
Jiole" where there often black fish.

AroufldMew Brighton the river deepens on tlie Mortfi -ast and South banks grading
to mangroves on the other side, llie nvDngrtTves secju to luive encroacfied
a little fmn the coast, but all in all it seeitjs mjcii the sane.
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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 = flbro

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\9S049.V1



VARIABLES

5  6 7 8

h  + + +

10 11 12 13 14 15

+ + + + + +

2 SHOP L 19 RIVER 4 1 0 0.00 2 2 2 1 1.6 2.2 2

3 SHOP 17 BEACH 4 3 1 4 0 2.67 3.27 2

3 MOTEL 42 HELEN 5 1 0 0.00 3 1 3 6 1.96 2.05 1

3 MOTEL 46 HELEN 5 1 0 0.00 3 1 3 6 1.96 3.11 1

3 MOTEL 50 HELEN 5 1 0 0.00 3 1 3 4 1.96 2.21 1

3 MOTEL 54 HELEN 5 1 0 0.00 3 1 3 4 1.96 2.26 1

5 SMASH REPAIRS 1 MOGO PL 6 5 1 3 2 3.18 3.32 2

5 WASHER REPAIR 3 MOGO PL 6 5 1 1 2 3.08 3.16 2

5 MARINE REPAIR 7 MOGO PL 6 5 1 1 2 3.18 3.18 2

5 BRICK SALES 9 MOGO PL 6 5 1 1 2 3.03 3.18 2

5 KITCHEN MAKER 11 MOGO PL 6 5 1 1 2 3.23 3,60 2

5 BUS DEPOT 13 MOGO PL 6 5 1 3 2 3.03 3.23 2

5 READYMIX 17 MOGO PL 6 5 1 4 1 3.13 4.32 2

5 GAS CONVERT 18 MOGO PL 6 5 1 3 2 3.78 3.96 2

5 FUNERAL HOME 16 MOGO PL 7 5 1 3 2 3.63 4.07 2

5 CHURCH 14 MOGO PL 7 5 1 3 2 3.63 4.51 2

5 TYRE SERVICE 12 MOGO PL 6 5 1 1 2 3.73 4.21 2

5 VACANT 10 MOGO PL 5 1 0 3.53 99.9 1

5 MINI STORAGE 8 MOGO PL 7 5 1 3 2 3.90 4.12 2

5 BATCH PLANT 6 MOGO PL 6 5 1 3 1 3.40 3.50 2

5 HUMBLE PIES 2 MOGO PL6No4 7 5 1 3 2 3.42 4.12 2

5 WINDOW MAKER 1 BONANZA DR 6 5 1 3 2 4.19 4.47 2

5 UNKNOWN 2 BONANZA DR 5 1 3 2 4.19 4.47 2

5 VACANT 3 BONANZA DR 5 1 0 4.17 99.9 1

5 MINI STORAGE 4 BONANZA DR 7 5 1 3 2 4.14 4.45 2

5 VACANT 5 BONANZA DR 5 1 0 4,20 99.9 1

5 VACANT 6 BONANZA DR 5 1 0 4.25 99.9 1

5 VACANT 7 BONANZA DR 5 1 0 4.30 99.9 1

5 VACANT 8 BONANZA DR 5 1 0 4.34 99.9 1

5 VACANT 9 BONANZA DR 5 1 0 4.32 99.9 1

5 VACANT 10 BONANZA DR 5 1 0 4.30 99.9 1

5 VACANT 11 BONANZA DR 5 1 0 4.29 99.9 1

5 VACANT 12 LUCKY LA 5 1 0 4.14 99.9 1

5 VACANT 13 LUCKY LA 5 1 0 4.18 99.9 1

5 MINI STORAGE 14 LUCKY LA 7 5 1 3 2 4.20 4.47 2

5 VACANT 15 LUCKY LA 5 1 0 4.25 99.9 1

5 VACANT 16 LUCKY LA 5 1 0 4.29 99.9 1

5 VACANT 17 LUCKY LA 5 1 0 4.26 99.9 1

5 VACANT 18 LUCKY LA 5 1 0 4.23 99.9 1

5 VACANT 19 LUCKY LA 5 1 0 4.19 99.9 1

5 VACANT 20 LUCKY LA 5 1 0 4.04 99.9 1

5 VACANT 21 LUCKY LA 5 1 0 4.09 99.9 1

5 VACANT 22 LUCKY LA 5 1 0 4.15 99.9 1

5 VACANT 23 BONANZA DR 5 1 0 4.24 99.9 1

5 VACANT 24 BONANZA DR 5 1 0 4.19 99.9 1

5 VACANT 25 BONANZA DR 5 1 0 4.22 99.9 1

5 VACANT 26 BONANZA DR 5 1 0 4.24 99.9 1

5 VACANT 27 BONANZA DR 5 1 0 4.26 99.9 1

5 VACANT 28 BONANZA DR 5 1 0 4.28 99.9 1

5 VACANT 29 BONANZA DR 5 1 0 4.29 99.9 1

5 VACANT 30 BONANZA DR 5 1 0 4.29 99.9 1

5 VACANT 31 LUCKY LA 5 1 0 4.28 99.9 1

5 VACANT 32 LUCKY LA 5 1 0 4.27 99.9 1

5 VACANT 33 LUCKY LA 5 1 0 4.26 99.9 1

5 VACANT 34 LUCKY LA 5 1 0 4.25 99.9 1

5 VACANT 35 LUCKY LA 5 1 0 4.24 99.9 1



VARIABLES

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

+  + + + + + + +  + + + 4 4 4• 4

5 FIRE STATION WILFRED ST 7 5 2 4 1 2.83 3.28 2

5 GENERAL STORE 2 WILFRED ST 4 2 5 2 2 3 2.68 3.49 2

5 HALL 4 WILFRED ST 7 5 2 2 1 2.93 3.43 2

5 HOTEL 1 WILFRED ST 7 2 5 2 2 2 2.58 3.38 2

5 HOTEL STORAGE 3 WILFRED ST 7 5 2 2 1 2.58 3.23 2

5 REALTY 5 WILFRED ST 4 5 2 2 1 2.58 3.06 2

5 GIFT SHOP 7 WILFRED ST 4 5 2 2 1 2.38 2.88 2

5 VACANT 11 WILFRED ST 5 2 0 2.17 99.9 1

5 VET CLINIC 8 WILFRED ST 7 5 2 2 1 2.62 3.38 2

5 RESTAURANT 10 WILFRED ST 7 5 2 3 3 3.32 3.87 2

5 FACTORIES 22 WILFRED ST 6 5 2 0 3.32 3.87 2

5 VACANT 13 WILFRED ST 5 2 0 1.62 99.9 1

5 VACANT 15 WILFRED ST 5 2 0 1.52 99.9 1

5 AUTO SERVICE 17 WILFRED ST 6 5 2 1 2 2.76 2.98 2

5 TYRE SERVICE 19 WILFRED ST 6 5 2 3 2 2.71 3.05 2

5 AUTO REPAIRS 1 BRUNSWICK ST 6 5 2 3 2 3.36 3.88 2

5 PRE SCHOOL 2 BRUNSWICK ST 7 5 3 2 2 2.22 3.49 2

5 VACANT 15 BRUNSWICK ST 5 2 0 2.82 99.9 1

5 VACANT 13 BRUNSWICK ST 5 2 0 3.07 99.9 1

5 VACANT 11 BRUNSWICK ST 5 2 0 3.12 99.9 1

5 VACANT 9 BRUNSWICK ST 5 2 0 2.92 99.9 1

5 VACANT 7 BRUNSWICK ST 5 2 0 2.67 99,9 1

5 VACANT 5 BRUNSWICK ST 5 2 0 2.37 99.9 1

5 VACANT 3 BRUNSWICK ST 5 2 0 2.27 99.9 1

5 DUNG OVAL 8 BRUNSWICK ST 5 3 0 1.47 99.9 1

5 VACANT L12 BRUNSWICK ST 5 2 0 1.15 99.9 1

5 VACANT L8 BRUNSWICK ST 5 2 0 1.25 99.9 1

5 VACANT L12 BRUNSWICK ST 5 3 0 1.25 99.9 1

5 CHURCH 4 BRUNSWICK ST 7 5 3 2 1 2.24 4.19 2

5 VACANT L7 BRUNSWICK ST 5 3 0 2.64 99.9 1

5 VACANT L2 BRUNSWICK ST 5 3 1 2 2.49 3.93 2

5 VACANT 2 GERALD ST 5 2 0 1.37 99.9 1

5 VACANT 4 GERALD ST 5 2 0 1.37 99.9 1

5 VACANT 6 GERALD ST 5 2 0 1.37 99.9 1

5 VACANT 8 GERALD ST 5 2 0 1.37 99.9 1

5 VACANT 10 GERALD ST 5 2 0 1.37 99.9 1



Paterson Consultants Pty Limited

Residential Properties

Survey Data

Variable Description

1 Precinct

2 Street number

3 Street name

4 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 5 6 7 8  9 1011121314 15 16 17

+ + +  + + + + +  + + + 4 4 4 4 4 4

1 1 GOOLOO 1  1 4 2 0 0 0 3.79 4.74 2

1 1 YOORANA 1  1 4 2 0 0 0 3.38 3.81 2

1 8 YOORANA 1  1 4 2 0 0 0 3.68 4.01 2

1 99 BALEMO 1  1 0 0 0 0 0 3.24 99.9 2

1 97 BALEMO 1 1 0 0.00 1  1 4 3.20 3.49 2

1 95 BALEMO 1 1 0 0.00 1  1 4 3.16 3.28 2

1 93 BALEMO 1 1 0 0.00 1  1 4 2.82 2.96 2

1 91 BALEMO 1  1 4 2 0 0 0 3.29 3.90 2

1 89 BALEMO 1  1 4 2 0 0 0 3.34 3.93 2

1 87 BALEMO 1  1 4 2 0 0 0 3.48 3.86 2

1 85 BALEMO 1  1 3 2 0 0 0 3.23 3.53 2

1 83 BALEMO 1  1 4 2 0 0 0 3.09 3.66 2

1 146 BALEMO 1  1 2 2 0 0 0 2.91 3.74 2

1 144 BALEMO 1 1 0 0.00 1  1 4 3. 61 3.84 2

1 142 BALEMO 1 1 0 0.00 1  1 4 3.45 3.70 2

1 140 BALEMO 1 1 0 0.00 1  1 4 3.45 3.74 2

1 138 BALEMO 1 1 0 0.00 1  1 4 3.35 3.40 2

1 136 BALEMO 1 1 0 0.00 1  1 4 3.07 3.70 2

1 134 BALEMO 1  1 0 0 0 0 0 2.59 99.9 2

1 132 BALEMO 1  1 2 2 0 0 0 2.64 4.54 2

1 130 BALEMO 1 1 0 0.00 1  1 4 2.76 3.30 2

1 128 BALEMO 1  1 0 0 0 0 0 2.88 99.9 2

1 126 BALEMO 1 1 0 0.00 1  1 4 2.85 3.08 2

1 124 BALEMO 1  1 4 2 0 0 0 2.83 3.75 2

1 122 BALEMO 1 1 0 0.00 1  1 4 2.74 3.03 2

1 120 BALEMO 1 1 0 0.00 1  1 4 2.76 2.96 2

1 118 BALEMO 1  1 4 2 0 0 0 2.73 3.21 2

1 116 BALEMO 1 1 0 0.00 1  1 4 2.74 3.03 2 "

1 114 BALEMO 1  1 0 0 0 0 0 2.76 99.9 2

1 112 BALEMO 1  1 0 0 0 0 0 2.70 99.9 2

1 110 BALEMO 1  1 4 2 0 0 0 2.90 3.73 2

1 108 BALEMO 1 1 0 0.00 1  1 4 2.92 3.32 2

1 106 BALEMO 1  1 4 2 0 0 0 2.95 3.56 2

1 104 BALEMO 1  1 0 0 0 0 0 2.64 99.9 2

1 102 BALEMO 1 1 0 0.00 1  1 4 2.79 3.09 2

1 100 BALEMO 1 1 0 0.00 1  1 4 2.94 3.26 2

1 98 BALEMO 1  1 4 2 0 0 0 3.09 3.74 2

1 96 BALEMO 1 1 0 0.00 1  1 4 2.96 3.06 2

1 94 BALEMO 1 1 0 0.00 1  1 4 3.12 3. 69 2

1 92 BALEMO 1 1 0 0.00 1  1 4 3.14 3. 30 2

1 90 BALEMO 1 1 0 0.00 1  1 4 3.15 3.33 2

1 88 BALEMO 1  1 4 2 0 0 0 3.17 3.72 2

1 86 BALEMO 1  1 4 2 0 0 0 3.27 3.75 2

1 84 BALEMO 1  1 4 2 0 0 0 3.27 3.85 2

1 82 BALEMO 1  1 0 0 0 0 0 2.86 99.9 2

1 80 BALEMO 1  2 0 0 0 0 0 2.83 99.9 2

1 78 BALEMO 1  2 4 2 0 0 0 2.86 3.67 2

1 76 BALEMO 1 1 0 0.00 1  2 4 3.07 3.52 2

1 74 BALEMO 1  2 4 2.96 3.51 2

1 72 BALEMO 1 1 0 0.00 1  2 4 2.96 3. 16 2

1 70 BALEMO 1 1 0 0.00 1  2 4 2.86 2.98 2

1 68 BALEMO 1 1 0 0.00 1  2 4 2.83 3.11 2

1 66 BALEMO 1 1 0 0.00 1  2 4 2.91 3.13 2

1 64 BALEMO 1  2 4 2 0 0 0 3.31 3.84 2

1 62 BALEMO 1  2 4 2 0 0 0 3.20 3.37 2



VARIABLES

1 2 3 4 5 6 7  8 9 1011121314 15 16 17

+ + +  + + ■f + +  4 4 + + + + + + +

1 60 BALEMO 1  2 4 2 0 0 0 3.20 3.55 2

1 58 BALEMO 1 1 0 0.00 1  2 4 3.00 3.12 2

1 56 BALEMO 1 1 0 0.00 1  2 4 2.93 3.19 2

1 54 BALEMO 1  2 4 2 0 0 0 2.49 3.62 2

1 52 BALEMO 1  2 4 2 0 0 0 2.60 3.64 2

1 50 BALEMO 1 1 0 0.00 1  2 4 2.77 2.97 2

1 48 BALEMO 1  2 4 2 0 0 0 2.97 3.41 2

1 46 BALEMO 1  2 4 2 0 0 0 3.57 3.67 2

1 44 BALEMO 1  2 0 0 0 0 0 3.02 99.9 2

1 42 BALEMO 1  2 0 0 0 0 0 2.72 99.9 2

1 40 BALEMO 1 1 0 0.00 1  2 4 2.68 3.54 2

1 38 BALEMO 1  2 0 0 0 0 0 2.64 99.9 2

1 36 BALEMO 1  2 0 0 0 0 0 2.64 99.9 2

1 34 BALEMO 1 1 0 0.00 1  2 4 2 .73 3.10 2

1 32 BALEMO 1 1 0 0.00 1  2 4 2.82 3.38 2

1 30 BALEMO 1 1 0 0.00 1  2 4 2.91 3.44 2

1 28 BALEMO 1 1 0 0.00 1  2 4 3.01 3.65 2

1 26 BALEMO 1  2 4 2 0 0 0 3.20 3.69 2

1 24 BALEMO 1  2 0 0 0 0 0 2.95 99.9 2

1 22 BALEMO 1  2 4 2 0 0 0 3.02 3.63 2

1 20 BALEMO 1 1 0 0.00 1  2 4 3.48 3.58 2

1 16 BALEMO 3 1  2 4 3 0 0 0 3.72 3.95 2

1 16 BALEMO 3 1  2 4 3 0 0 0 3.72 3.95 2

1 16 BALEMO 3 1  2 4 3 0 0 0 3.72 3.95 2

1 16 BALEMO 3 1  2 4 3 0 0 0 3.72 3.95 2

1 16 BALEMO 3 1  2 4 3 0 0 0 3.72 3.95 2

1 14A BALEMO 1  2 0 0 0 0 0 3.93 99.9 2

1 148 BALEMO 1  2 0 0 0 0 0 3.85 99.9 2

1 14C BALEMO 1  2 0 0 0 0 0 3.77 99.9 2

1 12D BALEMO 1  2 4 2 0 0 0 4.02 4.34 2

1 12E BALEMO 1  2 4 2 0 0 0 4.11 4.49 2

1 12J BALEMO 1  2 0 0 0 0 0 4.42 99.9 2

1 12K BALEMO 1  2 4 2 0 0 0 4.22 4.57 2

1 lOF BALEMO 1  2 4 2 0 0 0 4. 17 4.63 2

1 lOG BALEMO 1  2 0 0 0 0 0 4.32 99.9 2

1 lOH BALEMO 1  2 0 0 0 0 0 4.62 99.9 2

1 101 BALEMO 1  2 0 0 0 0 0 4.52 99.9 2

1 lOL BALEMO 1  2 4 2 0 0 0 4.27 4.63 2

1 53 BALEMO 1 1 0 0.00 1  2 4 3.08 3.35 2

1 51 BALEMO 1 1 0 0.00 1  2 4 2.96 3.41 2

1 51A BALEMO 1 1 0 0.00 1  2 4 2.83 3.10 2

1 49 BALEMO 1  2 4 2 0 0 0 3.06 3.88 2

1 47 BALEMO 1  2 4 2 0 0 0 4.18 4.67 2

1 43 BALEMO 1  2 4 2 0 0 0 2.85 3.45 2

1 41 BALEMO 1  2 4 2 0 0 0 2.64 3.29 2

1 39 BALEMO 1  2 4 2 0 0 0 2.89 3.44 2

1 1 MUNDURRA 1 1 0 0.00 1  2 4 3.02 3.23 2

1 2 MUNDURRA 1 1 0 0.00 1  2 4 2.84 3.24 2

1 3 MUNDURRA 1 1 0 0.00 1  2 4 3.19 3. 69 2

1 4 MUNDURRA 1 1 0 0.00 1  2 4 3.08 3.29 2

1 5 MUNDURRA 1  2 4 2 0 0 0 3.30 4.05 2

1 6 MUNDURRA 1  2 4 2 0 0 0 3.00 3.67 2

1 8 MUNDURRA 1  2 4 2 0 0 0 3.40 3.79 2

1 10 MUNDURRA 1  2 4 2 0 0 0 3.44 4.40 2

1 12 MUNDURRA 1  2 4 2 0 0 0 3.54 4.41 2



VARIABLES

1  2

+  +

4  5 6 7

+ + +

9 1011121314 15 16 17

+ + + + + + + + +

1 14 MUNDURRA 2 4 2 0 0 0 4.09 4.53 2

1 1 WILPY 2 4 2 0 0 0 3.29 3.91 2

1 6 WILPY 2 4 2 0 0 0 2.94 3.28 2

1 14 TERRARA 2 0 0 0 0 0 2.46 99.9 2

1 1 TERRARA 1 1 0 0.00 2 4 2.90 3.29 2

1 2 TERRARA 1 1 0 0.00 2 4 2.88 3.29 2

1 3 TERRARA 2 0 0 0 0 0 2 . 52 99.9 2

1 4 TERRARA 1 1 0 0.00 2 4 2.92 3.13 2

1 5 TERRARA 1 1 0 0.00 2 4 2.94 3.24 2

1 6 TERRARA 1 1 0 0.00 2 4 2.87 3.05 2

1 7 TERRARA 2 4 2 0 0 0 2.67 3.62 2

1 8 TERRARA 1 1 0 0.00 2 4 2.94 3.22 2

1 9 TERRARA 2 4 2 0 0 0 2.85 3.69 2

1 10 TERRARA 1 1 0 0.00 2 4 2.91 3.42 2

1 11 TERRARA 1 1 0 0.00 2 4 2.89 3.08 2

1 12 TERRARA 1 1 0 0.00 2 4 3.19 3.30 2

1 1 ALOOTA 2 4 2 0 0 0 2.74 3.64 2

1 2 ALOOTA 1 1 0 0.00 2 4 2.86 3.23 2

1 4 ALOOTA 2 4 2 0 0 0 3.13 3.62 2

1 5 ALOOTA 1 1 0 0.00 2 4 3.14 3.25 2

1 20 ALOOTA 1 1 0 0.00 2 4 4.56 99.9 2

1 29 ALOOTA 1 1 0 0.00 2 4 4.06 4.70 2

1 5 ULPIRRA 2 4 2 0 0 0 3.15 3.66 2

1 1 NARGOON 2 4 2 0 0 0 2.98 3.61 2

1 3 NARGOON 2 4 2 0 0 0 3.16 3.76 2

1 8 COONAWARRA 1 1 0 0.00 2 4 3.56 3.93 2

1 6 COONAWARRA 1 1 0 0.00 2 4 3.19 3.77 2

1 4 COONAWARRA 1 1 0 0.00 2 4 3.21 3.33 2

1 3 COONAWARRA 1 1 0 0.00 2 4 3.49 3.77 2

1 45 NAROOMA 3 4 2 0 0 0 2.54 2.84 2

1 43 NAROOMA 3 4 2 0 0 0 2.48 3.05 2

1 41 NAROOMA 1 1 0 0.00 3 4 2.48 2.53 2

1 39 NAROOMA 1 1 0 0.00 3 4 2.49 2.92 2

1 37 NAROOMA 1 1 0 0.00 3 4 2.74 3.25 2

1 31 NAROOMA 3 0 0 0 0 0 3.55 99.9 2

1 29 NAROOMA 3 4 2 0 0 0 5.84 6.61 2

1 35 NAROOMA 3 0 0 0 0 0 2.93 99.9 2

1 33 NAROOMA 3 4 2 0 0 0 3.23 3.54 2

1 56 NAROOMA 1 1 0 0.00 3 4 2.42 2.69 2

1 54 NAROOMA 1 1 0 0.00 3 4 2.39 2.55 2

1 52 NAROOMA 1 1 0 0.00 3 4 2.35 2.71 2

1 50 NAROOMA 1 1 0 0.00 3 4 2.30 2.55 2

1 48 NAROOMA 1 1 0 0.00 3 4 2.67 2.90 2

1 46 NAROOMA 1 1 0 0.00 3 4 2.24 2.51 2

1 44 NAROOMA 3 0 0 0 0 0 2.39 99.9 2

1 42 NAROOMA 1 1 0 0.00 3 4 2 . 60 2.86 2

1 40 NAROOMA 1 1 0 0.00 3 4 2.80 3.14 2

1 38 NAROOMA 3 4 2 0 0 0 3.04 3.35 2

1 36 NAROOMA 3 4 2 0 0 0 3.43 3.88 2

1 34 NAROOMA 3 4 2 0 0 0 4.14 4.49 2

1 32 NAROOMA 3 4 2 0 0 0 5.45 5.80 2

1 47 BULGOON 1 1 0 0.00 3 4 2.49 2.68 2

1 45 BULGOON 1 1 0 0.00 3 4 2 . 50 3.33 2

1 43 BULGOON 1 1 0 0.00 3 4 2.50 3.04 2

1 41 BULGOON 3 0 0 0 0 0 2.49 99.9 2

VACANT



VARIABLES

2 3 4 5 6 7 8  9 1011121314 15 16 17

+ +  4 4 4 4 4  4 4 + + + +  + + -1

39 BULGOON 1 1 0 0,00 1  3 4 2.56 2.79 2

37 BULGOON 1 1 0 0.00 1  3 4 2.73 3.14 2

35 BULGOON 1 1 0 0.00 1  3 4 2.56 2.83 2

33 BULGOON 1 1 0 0.00 1  3 4 2.59 2.88 2

31 BULGOON 1  3 4 1 0 0 0 2.61 2.90 2

29 BULGOON 1  3 4 2 2.77 3.55 2

27 BULGOON 1 1 0 0.00 1  3 4 2.80 3.35 2

34 BULGOON 1  3 4 2 0 0 0 2.56 3.08 2

32 BULGOON 1 1 0 0.00 1  3 4 2.82 3.17 2

30 BULGOON 1 1 0 0.00 1  3 4 2.76 3.06 2

28 BULGOON 1 1 0 0.00 1  3 4 2.87 3.12 2

26 BULGOON 1  3 4 2 0 0 0 4.30 4.78 2

6 TINBIN 1  3 4 2 0 0 0 4.36 4.74 2

7A TINBIN 1  3 4 2 0 0 0 3.71 3.91 2

7 TINBIN 1  3 4 2 0 0 0 3.66 3.85 2

8 TINBIN 1  3 4 2 0 0 0 3.32 3.41 2

9 TINBIN 1 1 0 0.00 1  3 4 3.02 3.04 2

1 KIAH 1 1 0 0.00 1  3 4 2. 68 2.80 2

2 KIAH 1  3 0 0 0 0 0 2. 15 99.9 2

3 KIAH 1  3 4 2 0 0 0 2.70 3.51 2

4 KIAH 1 1 0 0.00 1  3 4 2.32 3.12 2

6 KIAH 1 1 0 0.00 1  3 4 2.37 3.23 2

5 KIAH 1 1 0 0.00 1  3 4 2.72 3.02 2

7 KIAH 1 1 0 0.00 1  3 4 2.73 3.14 2

8 KIAH 1 1 0 0.00 1  3 4 2.43 2.76 2

9 KIAH 1 1 0 0.00 1  3 4 2.75 3.07 2

10 KIAH 1  3 0 0 0 0 0 2.49 99.9 2

11 KIAH 1 1 0 0.00 1  3 4 2.77 3.00 2

12 KIAH 1 1 0 0.00 1  3 4 2.56 2.93 2

13 KIAH 1 1 0 0.00 1  3 4 2.79 3.55 2

14 KIAH 1 1 0 0.00 1  3 4 2.61 3.11 2

15 KIAH 1 1 0 0.00 1  3 4 2.80 2.97 2

16 KIAH 1 1 0 0.00 1  3 4 2.69 3.00 2

17 KIAH 1  3 4 2 0 0 0 2.82 3.63 2

18 KIAH 1 1 0 0.00 1  3 4 2.76 3.45 2

19 KIAH 1 1 0 0.00 1  3 4 2.85 3.37 2

20 KIAH 1 1 0 0.00 1  3 4 2.82 3.01 2

22 KIAH 1  3 0 0 0 0 0 2.88 99.9 2

1 WAHLOOGA 1  3 0 0 0 0 0 3.01 99.9 2

2 WAHLOOGA 1  3 4 1 0 0 0 3.91 5.42 2

3 WAHLOOGA 1  3 0 0 0 0 0 3.11 99.9 2

4 WAHLOOGA 1  3 4 2 0 0 0 3.82 4.65 2

5 WAHLOOGA 1  3 4 2 0 0 0 3.77 3.99 2

1 KOORINGA 1  3 0 0 0 0 0 2.98 99.9 2

2 KOORINGA 1 1 0 0.00 1  3 4 2.92 3.35 2

3 KOORINGA 1 1 0 0.00 1  3 4 2.87 3.17 2

4 KOORINGA 1 1 0 0.00 1  3 4 2.81 3.45 2

5 KOORINGA 2 1  3 4 2 0 0 0 2.77 3.57 2

6 KOORINGA 1  3 0 0 0 0 0 2.45 99.9 2

7 KOORINGA 1 1 0 0.00 1  3 4 2.79 3.38 2

8 KOORINGA 1 1 0 0.00 1  3 4 2.87 3.31 2

9 KOORINGA 1 1 0 0.00 1  3 4 2.96 3.62 2

10 KOORINGA 1  3 0 0 0 0 0 3.05 99.9 2

1 YAMBLE 1  3 4 2 0 0 0 3.29 3.73 2

2 YAMBLE 1  3 4 2 0 0 0 3.39 3.96 2



VARIABLES

1  2

+  +

4  5 6 7

+ + 4-

9 1011121314

+ + + + + +

15 16 17

+  +

1  58 ORANA 1 1 0 0.00 1 3 4 2.68 2.83 2

1  56 ORANA 1 1 0 0.00 1 3 4 2.60 2.94 2

1  54 ORANA 1 1 0 0.00 1 3 4 2.71 3.11 2

1  52 ORANA 1 1 0 0.00 1 3 4 3.01 3.35 2

1  50 ORANA 1 3 4 2 0 0 0 3.27 3.56 2

1  48 ORANA 1 3 4 2 0 0 0 3.40 3.77 2

1  46 ORANA 1 3 4 2 0 0 0 3.37 3.73 2

1  44 ORANA 1 1 0 0.00 1 3 4 3.32 3.31 2

1  42 ORANA 1 1 0 0.00 1 3 4 3.26 3.54 2

1  40 ORANA 1 3 4 2 0 0 0 3.24 3.67 2

2L100 REDGATE 1 1.60 2 4 2 3 0 0 0 2.02 3.62 2

2L465 REDGATE 2 4 0 0 0 0 0 5.00 99.9 2

2L219 REDGATE 2 4 0 0 0 0 0 2.50 99.9 2

2P409 REDGATE 2 4 0 0 0 0 0 1.50 99.9 2

2L459 REDGATE 2 4 0 0 0 0 0 1.00 99.9 2

2L428 NEW BRIGHTON 2 4 0 0 0 0 0 1.52 99.9 2

2  L2 UN-NAMED 2 4 0 0 0 0 0 1.68 99.9 2

2  LI UN-NAMED 2 4 0 0 0 0 0 2.30 99.9 2

2L401 UN-NAMED 2 4 0 0 0 0 0 1.75 99.9 2

2L411 UN-NAMED 2 4 0 0 0 0 0 1.80 99.9 2

2L461 UN-NAMED 2 4 0 0 0 0 0 2.20 99.9 2

2L349 RIVER 1 1 0 0.00 2 1 4 2.2 99.0 2

2L350 RIVER 1 1 0 0.00 2 1 2 2.2 2.46 2

2L351 RIVER 1 1 0 0.00 2 1 2 2.2 3.73 2

2L352 RIVER 1 1 0 0.00 2 1 2 2.2 3.11 2

2L353 RIVER 1 1 0 0.00 2 1 2 2.2 2.72 2

2L367 CASONS 1 1 0 0.00 2 1 2 2.2 2.55 2

2L366 CASONS 1 1 0 0.00 2 1 2 2.2 2.71 2

2L365 CASONS 1 1 0 0.00 2 1 2 2.2 2.82 2

2L364 CASONS 1 1 0 0.00 2 1 2 2.2 2.54 2

2L363 CASONS 1 1 0 0.00 2 1 2 2.2 2.49 2

2L362 CASONS 1 1 0 0.00 2 1 2 2.2 2.39 2

2L361 CASONS 1 1 0 0.00 2 1 2 2.2 2.38 2

2L360 CASONS 1 1 0 0.00 2 1 2 2.2 99.0 2

2L359 CASONS 1 1 0 0.00 2 1 2 2.2 2.70 2

2L 4 BYRON 1 1 1 2.60 2 1 4 2.2 4.87 2

2L301 BYRON 1 1 1 0.80 2 1 2 1.7 2.53 2

2L422 BYRON 1 1 1 1.20 2 1 2 2.2 3.47 2

2L303 RIVER 1 1 0 0.00 2 1 2 2.2 2.81 2

2L356 CASONS 1 1 1 0.70 2 1 2 2.2 2.89 2

2L 1 RIVER 1 2 0 0.00 2 1 2 2.2 2.43 2

2L 1 PARK 1 1 1 0.70 2 1 2 2.0 2.50 2

2L 2 PARK 1 1 1 2.30 2 1 2 1.8 4.35 2

2L311 PARK 1 1 1 0.90 2 1 2 2.0 2.75 2

2L312 PARK 1 2 1 0.70 2 1 2 2.0 2.45 2

2L313 PARK 1 1 0 0.00 2 1 2 1.8 2.00 2

2L314 PARK 1 1 1 2.60 2 1 2 2.0 4.57 2

2L315 PARK 1 1 1 2.70 2 1 2 2.0 4.73 2

2L 2 GAGGIN 1 1 1 1.80 2 1 2 2.8 4.53 2

2L317 GAGGIN 1 1 1 2.10 2 1 2 3.3 5.40 2

2L318 GAGGIN 1 1 1 2.60 2 1 4 2.8 5.48 2

2L319 GAGGIN 1 1 1 0.90 2 1 2 3.4 4.27 2

2L320 GAGGIN 1 1 0 0.00 2 1 4 4.2 4.15 2

2L321 GAGGIN 1 1 0 0.00 2 1 4 4.0 4.03 2

2L322 GAGGIN 1 1 1 2.10 2 1 2 3.0 5.07 2



VARIABLES

1 2 3 4 5 6 7 8 9 1011121314 15 16 17

+  + +  + + + + + + + + + + + + + +

2L 1 GAGGIN 1 1 1 1.40 2 1 7 3.0 4.38 2

2  0 GAGGIN 1 1 1 1.10 2 1 7 4.8 5.93 2

2L 2 OCEAN 1 2 0 0.00 2 1 7 2.0 3.02 2

2L325 GAGGIN 1 1 0 0.00 2 1 7 3.8 4.41 2

2L326 GAGGIN 1 1 1 2.80 2 1 4 3.7 6.70 2

2L327 GAGGIN 1 1 1 2.80 2 1 4 2.7 5.53 2

2L328 GAGGIN 1 2 0 0.00 2 1 2 2.8 2.85 2

2L329 GAGGIN 1 1 1 3.50 2 1 2 2.8 6.38 2

2L330 GAGGIN 1 1 1 1.90 2 1 2 3.4 5.33 2

2L331 GAGGIN 1 1 0 0.00 2 1 2 4.4 4.70 2

2L331 GAGGIN 1 1 1 1.30 2 1 2 4.7 5.97 2

2L333 GAGGIN 1 2 1 0.80 2 1 2 4.2 4.99 2

2L 2 GAGGIN 1 1 0 0.00 2 1 2 4.0 4.13 2

2L 1 OCEAN 1 2 0 0.00 2 1 2 3.8 4.19 2

2L 25 OCEAN 1 1 1 2.40 2 2 2 3.4 5.76 2

2L 1 OCEAN 1 1 1 2.60 2 2 4 3.2 5.70 2

2L 20 OCEAN 1 1 0 0.00 2 2 4 1.6 2.26 2

2L 12 RIVER 1 1 1 2.60 2 2 2 2.0 5.20 2

2L 22 TERRACE 1 1 1 2.60 2 2 2 3.2 5.80 2

2L 4 TERRACE 1 1 1 2.80 2 2 2 4.8 7.60 2

2L 5 TERRACE 1 2 0 0.00 2 2 4 5.1 5.19 2

2L 6 TERRACE 1 1 1 1.00 2 2 2 5.9 7.65 2

2L 7 TERRACE 1 2 0 0.00 2 2 4 5.3 5.76 2

2L 8 TERRACE 1 1 1 2.00 2 2 2 4.9 7.00 2

2L 9 TERRACE 1 1 1 1.20 2 2 2 5.6 6.84 2

2L 10 TERRACE 1 1 0 0.00 2 2 2 5.2 6.01 2

2L 1 RIVER 1 1 0 0.00 2 2 2 5.7 6.43 2

2L 2 RIVER 1 1 1 3.00 2 2 4 2.7 6.70 2

2L 3 RIVER 1 1 1 2.80 2 2 4 3.2 6.10 2

2L D RIVER 1 1 1 2.00 2 2 2 4.9 6.94 2

2L 4 RIVER 1 1 1 2.60 2 2 2 5.5 8.16 2

2L 5 RIVER 1 1 1 2.00 2 2 2 6.1 8.34 2

2L 6 RIVER 1 1 1 2.60 2 2 2 1.5 5.70 2

2L A RIVER 1 1 1 2.50 2 2 4 1.6 4.50 2

2L B RIVER 1 1 1 2.20 2 2 2 4.2 6.48 2

2L C RIVER 1 1 1 2.60 2 2 4 3.3 6.10 2

2L a RIVER 1 2 0 0.60 2 2 2 2.9 3.50 2

2L 12 RIVER 1 2 0 0,00 2 2 4 6.4 6.73 2

2L 8 RIVER 1 1 1 2.00 2 2 4 4.0 5.97 2

2L B RIVER 1 1 1 1.90 2 2 2 3.6 5. 55 2

2L A RIVER 1 1 1 2.20 2 2 2 3.7 5.90 2

2L 6 TERRACE 1 2 0 0.00 2 2 4 5.9 6.07 2

2L 5 TERRACE 1 2 0 0.00 2 2 2 5.5 5.59 2

2L 11 TERRACE 1 1 0 0.00 2 2 2 4.4 4.65 2

2L 12 TERRACE 1 2 0 0.00 2 2 2 4.0 4.75 2

2L 13 TERRACE 1 1 1 2.00 2 2 2 3.6 5.58 2

2L 8 TERRACE 1 1 1 2.10 2 2 2 3.4 5.50 2

2L A TERRACE 1 1 0 0.00 2 2 2 3.0 3.33 2

2L 1 TERRACE 1 1 1 0.60 2 2 2 2.8 3.44 2

2L 6 PACIFIC 1 1 1 0.80 2 2 2 1.5 2.32 2

2L 16 PACIFIC 1 1 1 2.30 2 2 4 1.4 3.60 2

2L 14 PACIFIC 1 1 1 0. 70 2 2 2 1.6 1.8 2

2L 18 PACIFIC 1 2 0 0.00 2 2 4 1.8 2.19 2



VARIABLES

1  2

+  +

4  5 6 7

+ + +

9 1011121314 15 16 17

+ + + + + + + + +

2L 19 PACIFIC 1 1 0 0.00 2 2 2 1.6

00

2

2L 5 ESPLANADE 1 1 1 2.80 2 2 2 2.0 5.00 2

2L 24 ESPLANADE 1 1 1 2.00 2 2 2 2.4 4.44 2

2L 23 ESPLANADE 1 1 1 2.20 2 2 2 2.4 4.54 2

2L 22 ESPLANADE 1 1 1 2.70 2 2 2 2.1 4.80 2

2L 15 ESPLANADE 1 1 1 2.60 2 2 2 2.2 5.00 2

2L 13 ESPLANADE 1 1 1 0. 50 2 2 2 2.8 3.28 2

2L 8 ESPLANADE 1 1 1 3.00 2 2 2 1.9 5.01 2

2L 9 ESPLANADE 1 1 1 2.80 2 2 2 2.1 5.26 2

2L 10 ESPLANADE 1 2 0 0.00 2 2 4 2.4 2.68 2

2 0 ROAD 'A' 1 2 1 0.20 2 3 2 1.6 1.79 2

2L 1 BRUNSWICK 1 1 1 2.60 2 3 4 2.0 4.80 2

2L 2 BRUNSWICK 1 2 0 0.00 2 3 2 1.5 1.71 2

2L 3 BRUNSWICK 1 1 1 2.50 2 3 2 1.5 4.20 2

2L 10 BRUNSWICK 1 2 0 0.00 2 3 2 2.0 2.38 2

2L 5 BRUNSWICK 1 2 0 0.00 2 3 2 1.8 1.95 2

2L 9 SHORT 1 1 1 2.20 2 3 2 1.8 4.03 2

2L 8 SHORT 1 2 0 0.00 2 3 2 1.8 1.97 2

2L 7 SHORT 1 2 0 0.00 2 3 2 1.8 1.96 2

2L 6 SHORT 1 1 1 3.00 2 3 4 2.0 2.28 2

2L 1 NORTH HEAD 1 1 0 0.00 2 3 2 1.6 2.21 2

2L 5 NORTH HEAD 1 1 1 2.40 2 3 2 2.0 4.60 2

2L 7 NORTH HEAD 1 1 1 2.60 2 3 2 1.8 4.70 2

2L 3 NORTH HEAD 1 1 0 0.00 2 3 2 1.8 2.04 2

2L 4 NORTH HEAD 1 1 0 0.00 2 3 2 1.7 2.32 2

2L 12 NORTH HEAD 1 2 0 0.00 2 3 2 1.5 1.73 2

2L 11 NORTH HEAD 1 2 0 0.00 2 3 2 1.5 1.74 2

2L 10 NORTH HEAD 1 1 1 2.90 2 3 2 1.8 4.84 2

2L 9 NORTH HEAD 1 1 1 1.30 2 3 7 1.7 3.00 2

2L 1 NORTH HEAD 1 1 1 2.60 2 3 4 1.9 4.60 2

2L 2 NORTH HEAD 1 2 0 0.00 2 3 7 1.7 1.86 2

2L 3 NORTH HEAD 1 1 1 2.30 2 3 7 1.5 3.76 2

2L 4 NORTH HEAD 1 1 1 3.00 2 3 2 1.7 4.80 2

2L 6 NORTH HEAD 1 1 0 0.00 2 3 2 1.4 1.45 2

2L 1 ESPLANADE 1 1 0 0.00 2 3 2 1.5 1.65 2

2L 5 NORTH HEAD 1 2 0 0.00 2 3 2 1.9 1.99 2

2L 2 ESPLANADE 1 1 1 2.60 2 3 4 2.3 4.90 2

2L 1 ESPLANADE 1 1 0 0.00 2 3 2 2.0 2.32 2

2L 2 ESPLANADE 1 1 1 2.40 2 3 2 2.2 4.80 2

2L 1 ESPLANADE 1 1 0 0.00 2 3 2 2 . 1 2 . 37 2

2L B ESPLANADE 1 1 0 0.00 2 3 2 2.3 2.43 2

2L 10 STRAND 1 1 1 1.80 2 3 2 2.1 2.04 2

2L 2 STRAND 1 1 1 2.50 2 3 7 1.9 4.90 2

2L 2 ROAD 'A 1 1 197.00 2 3 2 2.0 99.9 2

2L 2 ESPLANADE 1 1 0 0.00 2 3 2 1.9 2.04 2

3 8 REDGATE 1 2.80 3 1 2 2 0 0 0 2.31 5.11 2

3 10 REDGATE 1 2.80 3 1 2 2 0 0 0 2.59 5.39 2

3 12 REDGATE 1 2.70 3 1 2 2 0 0 0 2.61 5.31 2

3 14 REDGATE 2 3 1 2 2 0 0 0 2.80 3.66 2

3 16 REDGATE 3 1 0 0 0 0 0 2,80 99.9 2

3 18 REDGATE 3 1 2 2 0 0 0 2.85 3.60 2

3 20 REDGATE 3 1 0 0 0 0 0 2.85 99.9 2

3 22 REDGATE 3 1 0 0 0 0 0 2.85 99.9 2

3 23 PACIFIC ESP 2 3 1 2 2 0 0 0 2.52 2.92 2

3 22 PACIFIC " 1 2 1 2.68 3 1 2 2.52 5.20 2

3 21 PACIFIC " 1 2.90 3 1 2 2 0 0 0 2 . 50 5.40 2

3 20 PACIFIC " 1 1 1 2.6 3 1 2 2.72 5.40 2



VARIABLES

1 2 3 4 56 7 8 9 1011121314 15 16 17
+  + + + + + + + + + + + + + + + +

3 19 PACIFIC
ffl 1 2 0 0.00 3 1 4 2.95 3.05 2

3 18 PACIFIC
It 3 1 2 3 0 0 0 2.76 3.97 2

3 17 PACIFIC
It 1 1 0 0.00 3 1 4 3.02 3.32 2

3 16 PACIFIC
at 1 1 1 1.0 3 1 2 2.96 4.06 2

3 15 PACIFIC
II 1 1 1 2.4 3 1 2 3.15 3.38 2

3 14 PACIFIC
H 1 2 0 0.00 3 1 4 3.09 3.34 2

3 13 PACIFIC
II 1 2 0 0.00 3 1 4 3.19 3.38 3

3 12 PACIFIC n 1 1 1 2.4 3 1 2 3.43 3.34 3

3 11 PACIFIC
M 1 1 1 2.8 3 1 2 3.09 5.92 2

3 9 PACIFIC
If 1 2 1 0.9 3 1 2 2.60 3.55 2

3 8 PACIFIC
H 1 2 1 0.9 3 1 2 2.56 3.66 2

3 7 PACIFIC
n 1 2 0 0.00 3 1 2 2.53 3.34 2

3 6 PACIFIC
II 3 1 2 3 0 0 0 2.50 4.40 2

3 5 PACIFIC - 3 1 2 3 0 0 0 2.40 3.43 2

3 4 PACIFIC
H 3 1 2 3 0 0 0 2.40 3.79 2

3 2 PACIFIC
If 1 2 1 1.2 3 1 7 2.48 3.51 2

3 0 PACIFIC 1 2 0 0.00 3 1 4 2.52 2.59 2

3 1 BEACH 3 1 0 0 0 0 0 2.50 99.9 2

3 3 BEACH 3 1 0 0 0 0 0 2.50 99.9 2

3 5 BEACH 3 1 2 2 0 0 0 2.57 3.72 2

3 7 BEACH 3 1 2 2 0 0 0 2.71 3.71 2

3 9 BEACH 3 1 2 2 0 0 0 2.70 3.62 2

3 11 BEACH 3 1 2 2 0 0 0 2.68 3.63 2

3 13 BEACH 3 1 2 2 0 0 0 2.68 3.62 2

3 15 BEACH 3 1 2 2 0 0 0 2.70 3.63 2

3 21 BEACH 3 1 2 2 0 0 0 2.74 3.94 2

3 25 BEACH 1 2 0 0.00 3 1 2 2.96 3,05 2

3 31 BEACH 1 2 1 2.4 3 1 4 2.93 3.08 2

3 35 BEACH 3 1 2 2 0 0 0 2.65 3.68 2

3 2 BEACH 3 1 0 0 0 0 0 2.00 99.9 2

3 4 BEACH 3 1 4 2 0 0 0 2.25 3.68 2

3 6 BEACH 3 1 0 0 0 0 0 2.26 99.9 2

3 8 BEACH 3 1 2 3 0 0 0 2.44 3.62 2

3 10 BEACH 3 1 4 2 0 0 0 2.24 4.00 2

3 12 BEACH 3 1 0 0 0 0 0 2.04 99.9 2

3 14 BEACH 3 1 4 2 0 0 0 2.94 3.18 2

3 18 BEACH 3 1 0 0 0 0 0 2.22 99.9 2

3 20 BEACH 1 1 0 0.00 3 1 4 2.76 2.91 2

3 22 BEACH 1 2.90 3 1 2 2 0 0 0 2.57 5.47 2

3 24 BEACH 3 1 2 2 0 0 0 2.63 3.99 2

3 26 BEACH 3 1 2 2 0 0 0 3.08 3.96 2

3 28 BEACH 3 1 0 0 0 0 0 2.50 99.9 2

3 29 BEACH 1 1 0 0.00 3 1 4 2.93 3.55 2

3 16 BEACH 1 1 1 1.0 3 1 2 2.35 3.20 2

3 23 BEACH 1 2 1 0.5 3 1 2 2.85 3.25 2

3 19 BEACH 1 1 1 0.6 3 1 2 2.82 3.32 2

3 1 ROYAL 3 1 0 0 0 0 0 2.06 99.9 2

3 2 ROYAL 1 2.30 3 1 2 2 0 0 0 2.07 4.37 2

3 3 ROYAL 3 1 2 1 0 0 0 2.01 3.27 2

3 4 ROYAL 3 1 2 2 0 0 0 2.01 3.60 2

3 5 ROYAL 3 1 2 2 0 0 0 2.01 3.18 2

3 6 ROYAL 1 2.50 3 1 2 2 0 0 0 2.06 4.56 2

3 7 ROYAL 3 1 2 2 0 0 0 1.84 3.04 2

3 8 ROYAL 3 1 0 0 0 0 0 1.66 99.9 2

3 9 ROYAL 3 1 0 0 0 0 0 1.74 99.9 2



VARIABLES

1 2 3 4 5 6 7 8 9 1011121314 15 16 17

+ + +  + + + + + + + + + + + + + +

3 10 ROYAL 3 1 2 2 0 0 0 2.09 3.10 2

3 11 ROYAL 3 1 0 0 0 0 0 1.74 99.9 2

3 12 ROYAL 1 2.90 3 1 2 2 0 0 0 2.21 5.11 2

3 13 ROYAL 2 3 1 4 2 0 0 0 2.74 3.06 2

3 14 ROYAL 3 1 0 0 0 0 0 2.09 99.9 2

3 15 ROYAL 3 1 0 0 0 0 0 1.73 99.9 2

3 16 ROYAL 1 2.80 3 1 2 2 0 0 0 2.14 4.94 2

3 17 ROYAL 1 1 0 0.00 3 1 4 2.14 3.08 2

3 18 ROYAL 1 2 0 0.00 3 1 4 2.17 2.31 2

3 19 ROYAL 3 1 2 2 0 0 0 2.01 3.11 2

3 20 ROYAL 1 2.60 3 1 2 2 0 0 0 1.98 4.58 2

3 21 ROYAL 1 2.40 3 1 2 2 0 0 0 1.91 4.31 2

3 22 ROYAL 3 1 2 2 0 0 0 2.01 3.72 2

3 23 ROYAL 3 3 1 4 3 0 0 0 2.17 3.11 2

3 23 ROYAL 3 3 1 4 3 0 0 0 2.17 3.11 2

3 24 ROYAL 3 1 2 4 0 0 0 2.86 3.16 2

3 25 ROYAL 3 1 4 2 0 0 0 2.30 3.21 2

3 27 ROYAL 3 1 0 0 0 0 0 1.95 99.9 2

3 28 ROYAL 1 2 0 0.00 3 1 4 2.08 2.23 2

3 30 ROYAL 1 1 0 0.00 3 1 4 2.21 2.33 2

3 3 HELEN 1 2 1 0.90 3 1 2 1.93 2.92 2

3 5 HELEN 3 1 2 2 0 0 0 2.08 3.21 2

3 7 HELEN 1 2.70 3 1 2 3 0 0 0 2.03 4.73 2

3 9 HELEN 2 3 1 4 2 0 0 0 2.48 2.88 2

3 11 HELEN 2 3 1 2 2 0 0 0 2.03 3.12 2

3 13 HELEN 3 1 4 3 0 0 0 2.33 3.61 2

3 15 HELEN 1 1 0 0.00 3 1 4 2.19 2.79 2

3 17 HELEN 1 1 1 1.30 3 1 2 2.23 3.97 2

3 19 HELEN 1 2.50 3 1 2 2 0 0 0 2.21 4.71 2

3 21 HELEN 3 3 1 4 2 0 0 0 2.11 3.13 2

3 21 HELEN 3 3 1 4 2 0 0 0 2.11 3.13 2

3 23 HELEN 3 1 0 0 0 0 0 1.91 99.9 2

3 25 HELEN 1 2.70 3 1 2 2 0 0 0 2.16 4.76 2

3 27 HELEN 3 1 2 2 0 0 0 2.44 3.80 2

3 29 HELEN 1 1 1 0.90 3 1 2 2.18 3.08 2

3 31 HELEN 1 1 0 0.00 3 1 4 2.21 2.87 2

3 33 HELEN 3 1 0 0 0 0 0 2.00 99.9 2

3 35 HELEN 1 1 0 0.00 3 1 4 2 . 33 2.40 2

3 2 HELEN 3 1 2 3 0 0 0 2.30 3.53 2

3 14 HELEN 3 1 0 0 0 0 0 2.37 99.9 2

3 16 HELEN 3 1 0 0 0 0 0 2.40 99.9 2

3 18 HELEN 3 1 0 0 0 0 0 2.52 99.9 2

3 20 HELEN 1 2.70 3 1 2 2 0 0 0 2.47 5.17 2

3 22 HELEN 3 1 0 0 0 0 0 2.52 99.9 2

3 24 HELEN 3 1 0 0 0 0 0 2.61 99.9 2

3 26 HELEN 3 1 0 0 0 0 0 2.61 99.9 2

3 1 PETER 1 1 0 0.00 3 1 7 2.98 3.10 2

3 3 PETER 1 2 0 0.00 3 1 2 2.30 3.54 2

3 4 PETER 3 1 2 2 0 0 0 2.09 3.64 2

3 5 PETER 1 1 1 1.30 3 1 2 2.18 3.62 2

3 6 PETER 3 1 4 2 0 0 0 2.54 3.44 2

3 7 PETER 3 1 4 1 0 0 0 2.14 2.97 2

3 8 PETER 1 2 0 0.00 3 1 4 2.32 2.45 2

3 9 PETER 1 1 0 0.00 3 1 2 2.14 2.24 2

3 10 PETER 3 2 0 0.00 3 1 4 2.33 3.03 2



VARIABLES

1 2 3 4 5 6 7 8 9 1011121314 15 16 17

+ + +  4 4•  4 4 4 4•  4 4 4 4 4 4 4 4

3 10 PETER 3 2 0 0.00 3 1 4 2.33 3.03 2

3 10 PETER 3 2 0 0.00 3 1 4 2.33 3.03 2

3 10 PETER 3 2 0 0.00 3 1 4 2.33 3.03 2

3 11 PETER 3 1 0 0 0 0 0 2.02 99.9 2

3 12 PETER 2 2 0 0.00 3 1 4 2.15 3.01 2

3 12 PETER 2 2 0 0.00 3 1 4 2.15 3.01 2

3 13 PETER 3 1 0 0 0 0 0 2.12 99.9 2

3 14 PETER 2 2 0 0.00 3 1 4 2. 15 3.01 2

3 14 PETER 2 2 0 0.00 3 1 4 2.15 3.01 2

3 15 PETER 3 1 4 2 0 0 0 2.32 3.20 2

3 16 PETER 2 2 0 0.00 3 1 4 2.07 2.97 2

3 16 PETER 2 2 0 0.00 3 1 4 2.07 2.97 2

3 17 PETER 1 1 1 1.10 3 1 4 2.40 3.34 2

3 18 PETER 1 2.50 3 1 2 2 0 0 0 1.87 4.37 2

3 19 PETER 2 3 1 2 2 0 0 0 1.77 3.30 2

3 20 PETER 3 1 0 0 0 0 0 1.87 99.9 2

3 21 PETER 3 1 4 2 0 0 0 1.80 3.04 2

3 22 PETER 1 2.30 3 1 2 2 0 0 0 1.85 4,15 2

3 23 PETER 1 1.80 3 1 2 2 0 0 0 2.04 3.84 2

3 24 PETER 3 1 2 2 0 0 0 1.99 3.19 2

3 25 PETER 2 3 1 2 2 0 0 0 2.04 1.99 2

3 26 PETER 1 2.50 3 1 2 2 0 0 0 1.89 4.39 2

3 27 PETER 3 1 2 2 0 0 0 1.82 2.84 2

3 28 PETER 3 1 2 2 0 0 0 1.74 3.34 2

3 29 PETER 3 1 2 2 0 0 0 1.82 3.14 2

3 30 PETER 1 2.70 3 1 2 2 0 0 0 1.83 4.53 2

3 31 PETER 1 2.40 3 1 1 1 0 0 0 1.82 4.22 2

3 32 PETER 3 1 0 0 0 0 0 1.62 99.9 2

3 33 PETER 3 1 2 2 0 0 0 2.13 3.24 2

3 34 PETER 1 2.60 3 1 2 2 0 0 0 1.98 4.58 2

3 35 PETER 1 2.90 3 1 2 2 0 0 0 1.93 4,83 2

3 36 PETER 3 1 2 2 0 0 0 2.58 3.58 2

3 37 PETER 3 1 2 2 0 0 0 2.51 3.35 2

3 38 PETER 3 1 2 2 0 0 0 2.46 3.59 2

3 27 BEACH 1 1 0 0.00 3 1 4 2.97 3.27 2

3 1 ROBIN 1 2 1 0.7 3 1 2 2.95 3,58 2

3 2 ROBIN 3 1 2 2 0 0 0 2.91 3,70 2

3 3 ROBIN 1 2 0 0.00 3 1 7 2.20 3.18 2

3 4 ROBIN 3 1 3 2 0 0 0 2.22 3.71 2

3 5 ROBIN 1 2.90 3 1 2 2 0 0 0 2.59 5.49 2

3 6 ROBIN 1 2 0 0.00 3 1 4 2.25 2,35 2

3 7 ROBIN 3 1 2 2 0 0 0 2.24 3.24 2

3 8 ROBIN 1 1 1 2.40 3 1 4 2.18 4.60 2

3 9 ROBIN 3 1 0 0 0 0 0 2.01 99.9 2

3 10 ROBIN 1 2 0 0.00 3 1 4 2.34 2,68 2

3 12 ROBIN 1 1 1 2.90 3 1 4 2.16 5,00 2

3 11 ROBIN 3 1 4 2 0 0 0 2.06 3,09 2

3 13 ROBIN 3 1 0 0 0 0 0 1.96 99.9 2

3 14 ROBIN 3 1 4 1 0 0 0 2.16 3,09 2

3 15 ROBIN 3 1 0 0 0 0 0 1.86 99.9 2

3 16 ROBIN 2 3 1 2 2 0 0 0 2.26 3.36 2

3 17 ROBIN 2 3 1 2 2 0 0 0 1.91 3.86 2

3 18 ROBIN 3 1 2 2 0 0 0 2.41 3.56 2

3 19 ROBIN 3 1 4 3 0 0 0 2.21 3.71 2

3 20 ROBIN 3 1 0 0 0 0 0 1.86 99.9 2



VARIABLES

1 2 3 4 5 6 7 8 9 1011121314 15 16 17

+ + +  + + + + + + + +■  + + + + + +

3 21 ROBIN 1 2.70 3 1 2 2 0 0 0 2.54 5.24 2

3 22 ROBIN 1 2.20 3 1 2 2 0 0 0 2.01 4.21 2

3 23 ROBIN 3 1 4 2 0 0 0 2.49 3.11 2

3 24 ROBIN 1 2.60 3 1 2 2 0 0 0 2.19 4.79 2

3 25 ROBIN 3 1 0 0 0 0 0 1.94 99.9 2

3 26 ROBIN 3 1 0 0 0 0 0 1.99 99.9 2

3 27 ROBIN 1 2.80 3 1 2 2 0 0 0 2.24 5.04 2

3 28 ROBIN 3 1 4 2 0 0 0 2.00 3.20 2

3 29 ROBIN 1 1 0 0.00 3 1 4 2.36 2.97 2

3 30 ROBIN 1 2.60 3 1 4 2 0 0 0 1.95 4.55 2

3 31 ROBIN 1 1 0 0.00 3 1 4 2.40 2.95 2

3 32 ROBIN 2 3 1 4 3 0 0 0 1.97 2.05 2

3 33 ROBIN 1 2.40 3 1 2 2 0 0 0 2.11 4.51 2

3 34 ROBIN 1 2.80 3 1 2 2 0 0 0 1.81 4.61 2

3 35 ROBIN 1 2.60 3 1 2 2 0 0 0 1.91 4.51 2

3 36 ROBIN 3 a 1 0 0 0 0 0 1.26 99.9 2

3 37 ROBIN 1 2.50 3 1 2 2 0 0 0 1.90 4.40 2

3 2 GLORIA 1 1 1 0.9 3 1 2 2 .85 3.65 2

3 1 GLORIA 1 1 1 0.9 3 1 2 2.50 3.28 2

3 33 BEACH 1 2 1 1.3 3 1 2 2.61 3.91 2

3 3 GLORIA 1 2.60 3 1 2 2 0 0 0 3.23 5.83 2

3 4 GLORIA 1 2 0 0.00 3 1 4 2.73 2.81 2

3 5 GLORIA 1 1 0 0.00 3 1 4 2.65 2.73 2

3 6 GLORIA 1 2 0 0.00 3 1 4 2.55 3.00 2

3 7 GLORIA 3 1 4 2 0 0 0 2.78 3.57 2

3 8 GLORIA 1 2.30 3 1 2 2 0 0 0 2.43 4.73 2

3 9 GLORIA 1 2 1 1.0 3 1 4 2.32 3.32 2

3 10 GLORIA 3 1 0 0 0 0 0 2.08 99.9 2

3 11 GLORIA 3 1 0 0 0 0 0 2.23 99.9 2

3 12 GLORIA 2 3 1 4 3 0 0 0 2.33 2.42 2

3 13 GLORIA 1 2 0 0.00 3 1 4 2.38 2.42 2

3 14 GLORIA 3 1 2 2 0 0 0 3.03 4.03 2

3 15 GLORIA 3 1 4 2 0 0 0 2.11 3.76 2

3 16 GLORIA 1 2 0 0.00 3 1 2 2.58 2.68 2

3 17 GLORIA 3 1 2 2 0 0 0 2.16 3.60 2

3 18 GLORIA 3 1 4 2 0 0 0 2.71 2.86 2

3 19 GLORIA 1 2.50 3 1 2 2 0 0 0 2.61 5.11 2

3 20 GLORIA 3 1 4 2 0 0 0 2.56 3.51 2

3 21 GLORIA 1 2 0 0.00 3 1 2 2.56 2.86 2

3 22 GLORIA 3 1 2 2 0 0 0 2.59 3.09 2

3 23 GLORIA 3 1 0 0 0 0 0 2.44 99,9 2

3 24 GLORIA 3 1 4 2 0 0 0 2.57 3.33 2

3 25 GLORIA 3 1 4 2 0 0 0 2.84 3.22 2

3 26 GLORIA 3 1 2 2 0 0 0 2.22 3.60 2

3 27 GLORIA 1 2 0 0.00 3 1 4 2.53 3.03 2

3 28 GLORIA 3 1 2 2 0 0 0 2.22 3.65 2

3 29 GLORIA 3 1 2 2 0 0 0 2.02 3.93 2

3 30 GLORIA 3 1 0 0 0 0 0 2.27 99.9 2

3 31 GLORIA 3 1 2 2 0 0 0 2.32 3.92 2

3 32 GLORIA 1 1 0 0.00 3 1 4 2.85 3.09 2

3 33 GLORIA 3 1 3 2 0 0 0 1.99 3.74 2

3 34 GLORIA 1 1 0 0.00 3 1 2 2.24 2.39 2

3 35 GLORIA 1 2.70 3 1 2 2 0 0 0 2.70 5.40 2

3 36 GLORIA 3 1 2 2 0 0 0 2.15 3.55 2

3 37 GLORIA 3 1 4 2 0 0 0 2.65 3.43 2



VARIABLES

1  2

+  +

5 6

+ + +

9 1011121314 15 16 17

+ + + + + + + + +

3 38 GLORIA 3 1 0 0 0 0 0 2.10 99.9 2

3 2 RANGAL 3 1 0 0 0 0 0 3.26 99.9 2

3 4 RANGAL 3 1 3 2 0 0 0 3.21 3.69 2

3 6 RANGAL 2 3 1 2 2 0 0 0 3.06 3.26 2

3 8 RANGAL 3 1 0 0 0 0 0 3.06 99.9 2

3 10 RANGAL 3 1 4 2 0 0 0 2.91 3.63 2

3 12 RANGAL 3 1 4 2 0 0 0 2.91 3.57 2

3 14 RANGAL 3 1 0 0 0 0 0 2.77 99.9 2

3 30 RANGAL 3 1 0 0 0 0 0 3.09 99.9 2

3 32 RANGAL 3 1 4 2 0 0 0 3.04 3.41 2

3 1 BERRIMBILLA 3 1 0 0 0 0 0 2.72 99.9 2

3 2 BERRIMBILLA 3 1 4 2 0 0 0 2.82 3.10 2

3 3 BERRIMBILLA 2 3 1 4 2 0 0 0 2.92 3.27 2

3 4 BERRIMBILLA 3 1 4 2 0 0 0 2.87 3.18 2

3 5 BERRIMBILLA 3 1 4 2 0 0 0 2.96 3.60 2

3 6 BERRIMBILLA 3 1 4 2 0 0 0 2.77 2.95 2

3 7 BERRIMBILLA 3 1 4 2 0 0 0 3.05 3.71 2

3 8 BERRIMBILLA 3 1 4 2 0 0 0 2.91 3.63 2

3 9 BERRIMBILLA 3 1 4 2 0 0 0 3.10 3.42 2

3 10 BERRIMBILLA 3 1 4 2 0 0 0 2.91 3.11 2

3 11 BERRIMBILLA 3 1 4 2 0 0 0 3.00 3.63 2

3 12 BERRIMBILLA 3 1 4 2 0 0 0 2.95 3.48 2

3 13 BERRIMBILLA 3 1 4 2 0 0 0 2.87 3.30 2

3 14 BERRIMBILLA 3 1 0 0 0 0 0 2.65 99.9 2

3 15 BERRIMBILLA 3 1 4 2 0 0 0 2.77 3.63 2

3 16 BERRIMBILLA 3 1 3 2 0 0 0 2.90 3.10 2

3 17 BERRIMBILLA 3 1 4 2 0 0 0 2.96 3.37 2

3 18 BERRIMBILLA 3 1 2 2 0 0 0 2.67 3.37 2

3 19 BERRIMBILLA 3 1 4 2 0 0 0 3.16 3.65 2

3 20 BERRIMBILLA 3 1 4 2 0 0 0 2.87 3.57 2

3 21 BERRIMBILLA 3 1 4 2 0 0 0 3.16 3.65 2

3 22 BERRIMBILLA 3 1 4 2 0 0 0 2.91 3.28 2

3 23 BERRIMBILLA 3 1 4 2 0 0 0 3.16 3.98 2

3 24 BERRIMBILLA 3 1 4 2 0 0 0 3.16 3.62 2

3 26 BERRIMBILLA 3 1 4 2 0 0 0 3.01 3.56 2

3 4 BARKALA 3 1 4 2 0 0 0 2.95 3.58 2

3 6 BARKALA 3 1 4 2 0 0 0 3.05 3.53 2

3 8 BARKALA 3 1 4 2 0 0 0 3.07 3.95 2

3 10 BARKALA 3 1 4 2 0 0 0 3.12 3.44 2

3 11 BARKALA 3 1 4 2 0 0 0 3.32 3.75 2

3 12 BARKALA 3 1 4 2 0 0 0 3.12 3.64 2

3 13 BARKALA 3 1 4 2 0 0 0 3.42 3.89 2

3 14 BARKALA 3 1 4 2 0 0 0 3.27 3.86 2

3 15 BARKALA 3 1 0 0 0 0 0 3.27 99.9 2

3 2 KALLAROO 3 1 4 2 0 0 0 3.11 3.68 2

3 4 KALLAROO 3 1 4 2 0 0 0 3,06 3.65 2

3 6 KALLAROO 3 1 4 2 0 0 0 2.91 3.43 2

3 8 KALLAROO 3 1 4 2 0 0 0 3.00 3.68 2

3 10 KALLAROO 3 1 4 2 0 0 0 3.25 3.84 2

3 12 KALLAROO 3 1 0 0 0 0 0 3.75 99.9 2

3 14 KALLAROO 3 1 0 0 0 0 0 4.45 99.9 2

3 16 KALLAROO 3 1 4 2 0 0 0 4.29 5.61 2

4 26 LARELAR 4 3 4 2 0 0 0 3.17 3.88 2

4 24 LARELAR 4 3 4 2 0 0 0 2.77 3.75 2



VARIABLES

1 2 3 4 5 6 7 8 9 1011121314 15 16 17

+ 4 +  + + + + + + + + + + + + + +

4 22 LARELAR 4 3 4 2 0 0 0 2.88 3.44 2

4 20 LARELAR 4 3 0 0 0 0 0 2.83 99.9 2

4 18 LARELAR 4 3 4 2 0 0 0 3.03 3.59 2

4 16 LARELAR 4 3 4 2 0 0 0 3.14 3.69 2

4 14 LARELAR 4 3 4 2 0 0 0 3.09 3.85 2

4 12 LARELAR 4 3 4 2 0 0 0 3.24 3.92 2

4 10 LARELAR 4 3 4 2 0 0 0 3.09 3.52 2

4 13 NATAN 2 4 3 4 2 0 0 0 3.56 3,89 2

4 14 NATAN 4 3 4 2 0 0 0 3.46 3.87 2

4 15 NATAN 4 3 0 0 0 0 0 3.21 99.9 2

4 16 NATAN 4 3 4 2 0 0 0 3.16 3.42 2

4 17 NATAN 4 3 0 0 0 0 0 3.06 99.9 2

4 18 NATAN 4 3 4 2 0 0 0 2.86 3.60 2

4 19 NATAN 4 3 4 2 0 0 0 2.98 3.40 2

4 20 NATAN 4 3 4 2 0 0 0 2 .98 3.37 2

4 21 NATAN 4 3 4 2 0 0 0 3.05 3.67 2

4 22 NATAN 4 3 4 3 0 0 0 3.01 3.90 2

4 23 NATAN 4 3 4 2 0 0 0 3.01 3.81 2

4 65 HELEN 4 1 4 2 0 0 0 3.04 3.49 2

4 63 HELEN 4 1 4 2 0 0 0 2.98 3.54 2

4 61 HELEN 4 1 4 2 0 0 0 2.89 3.54 2

4 59 HELEN 4 1 3 2 0 0 0 3.11 3.55 2

4 57 HELEN 4 1 4 2 0 0 0 3.01 3.13 2

4 55 HELEN 4 1 5 2 0 0 0 2.43 3.97 2

4 53 HELEN 4 1 2 2 0 0 0 2.68 3. 78 2

4 51 HELEN 4 1 4 2 0 0 0 2,93 3.34 2

4 49 HELEN 4 1 2 2 0 0 0 3.17 3.62 2

4 47 HELEN 4 1 4 2 0 0 0 3.02 3.67 2

4 45 HELEN 4 1 4 2 0 0 0 2.92 3.69 2

4 43 HELEN 4 1 2 2 0 0 0 2.77 3.85 2

4 41 HELEN 4 1 2 2 0 0 0 2.62 3.67 2

4 39 HELEN 4 1 4 2 0 0 0 2.57 2.53 2

4 1 ELIZABETH 4 1 2 2 0 0 0 3.47 3.86 2

4 2 ELIZABETH 4 1 2 2 0 0 0 2.32 3.13 2

4 3 ELIZABETH 1 2.40 4 1 2 2 0 0 0 2.42 4.82 2

4 4 ELIZABETH 1 1 0 0.00 4 1 2 2.30 3.09 2

4 5 ELIZABETH 2 4 1 4 2 0 0 0 2.37 2.53 2

4 6 ELIZABETH 4 1 2 2 0 0 0 2.27 3.46 2

4 7 ELIZABETH 4 1 2 2 0 0 0 2.52 3.63 2

4 8 ELIZABETH 4 1 2 2 0 0 0 2,19 3.58 2

4 9 ELIZABETH 4 1 0 0 0 0 0 2.39 99.9 2

4 10 ELIZABETH 2 4 1 2 2 0 0 0 2.39 3.68 2

4 10 ELIZABETH 2 4 1 2 2 0 0 0 2.39 3.68 2

4 11 ELIZABETH 2 4 1 2 3 0 0 0 2.69 3.16 2

4 12 ELIZABETH 4 1 0 0 0 0 0 1.74 99-9 2

4 13 ELIZABETH 4 1 4 2 0 0 0 2.14 3.17 2

4 14 ELIZABETH 2 4 1 4 3 0 0 0 2.75 3.28 2

4 14 ELIZABETH 2 4 1 4 3 0 0 0 2.75 3.28 2

4 15 ELIZABETH 4 1 0 0 0 0 0 1.99 99.9 2

4 16 ELIZABETH 2 4 1 4 3 0 0 0 2.88 3.16 2

4 16 ELIZABETH 2 4 1 4 3 0 0 0 2.88 3.16 2

4 17 ELIZABETH 4 1 0 0 0 0 0 1.99 99.9 2

4 18 ELIZABETH 4 1 2 2 0 0 0 2.13 3.60 2

4 19 ELIZABETH 1 2.70 4 1 4 2 0 0 0 2.23 4.93 2

4 20 ELIZABETH 1 2.80 4 1 2 2 0 0 0 2.45 5.26 2

4 21 ELIZABETH 4 1 4 2 0 0 0 3.13 3.68 2



VARIABLES

1 2 3 4 5 6 7 8 9 1011121314 15 16 17

+ 4 +  4 4 4 4 4 + + 4 4 4 4 4 4 4

4 22 ELIZABETH 1 2.80 4 1 2 2 0 0 0 2.18 4.98 2

4 23 ELIZABETH 4 1 2 2 0 0 0 2.70 3,74 2

4 24 ELIZABETH 4 1 0 0 0 0 0 2.03 99.9 2

4 25 ELIZABETH 2 4 1 4 3 0 0 0 2.86 3.04 2

4 26 ELIZABETH 2 4 1 4 2 0 0 0 2.63 3,56 2

4 27 ELIZABETH 4 1 2 2 0 0 0 2.86 3.55 2

4 28 ELIZABETH 1 2 0 0.00 4 1 2 2.61 2.87 2

4 29 ELIZABETH 4 1 2 2 0 0 0 2.90 3,63 2

4 30 ELIZABETH 4 1 0 0 0 0 0 2.02 99.9 2

4 31 ELIZABETH 2 4 1 2 3 0 0 0 2.76 3.64 2

4 32 ELIZABETH 4 1 0 0 0 0 0 1.97 99.9 2

4 33 ELIZABETH 4 1 0 0 0 0 0 1.93 99.9 2

4 34 ELIZABETH 1 2 0 0.00 4 1 4 2.28 2.39 2

4 35 ELIZABETH 4 1 0 0 0 0 0 1.83 99.9 2

4 36 ELIZABETH 4 1 2 2 0 0 0 2.37 3.68 2

4 37 ELIZABETH 4 1 0 0 0 0 0 1.98 99.9 2

4 38 ELIZABETH 1 2 0 0.00 4 1 7 2.48 2.82 2

4 39 ELIZABETH 4 1 0 0 0 0 0 2.08 99.9 2

4 40 ELIZABETH 1 2 0 0.00 4 1 4 2.37 2.47 2

4 41 ELIZABETH 4 1 0 0 0 0 0 1.12 99.9 2

4 43 ELIZABETH 4 1 0 0 0 0 0 1.27 99.9 2

4 45 ELIZABETH 4 1 0 0 0 0 0 1.22 99.9 2

4 47 ELIZABETH 4 1 0 0 0 0 0 1.62 99.9 2

4 1 PHILLIP 1 2 2 0 0 0 2,40 3.85 2

4 2 PHILLIP 4 1 0 0 0 0 0 2.05 99.9 2

4 3 PHILLIP 4 1 0 0 0 0 0 2.40 99.9 2

4 4 PHILLIP 4 1 2 2 0 0 0 2.55 3,87 2

4 5 PHILLIP 4 1 2 2 0 0 0 2.26 3.81 2

4 6 PHILLIP 1 2.90 4 1 2 2 0 0 0 2.36 5.26 2

4 8 PHILLIP 4 1 0 0 0 0 0 2.41 99,9 2

4 9 PHILLIP 4 1 2 3 0 0 0 2.36 3.87 2

4 10 PHILLIP 4 1 2 2 0 0 0 2.56 3.99 2

4 11 PHILLIP 4 1 0 0 0 0 0 2.42 99.9 2

4 12 PHILLIP 4 1 2 2 0 0 0 2.32 4.06 2

4 13 PHILLIP 4 1 4 2 0 0 0 2.62 3,30 2

4 14 PHILLIP 4 1 2 2 0 0 0 2.52 3.67 2

4 15 PHILLIP 4 1 0 0 0 0 0 1,77 99.9 2

4 16 PHILLIP 4 1 2 2 0 0 0 2.47 3.67 2

4 17 PHILLIP 4 1 0 0 0 0 0 1.77 99.9 2

4 18 PHILLIP 2 1 3 2 0 0 0 3.08 3.49 2

4 19 PHILLIP 4 1 0 0 0 0 0 1.98 99.9 2

4 20 PHILLIP 4 1 2 2 0 0 0 2.63 4.29 2

4 21 PHILLIP 4 1 0 0 0 0 0 1.98 99.9 2

4 22 PHILLIP 4 1 2 2 0 0 0 2.98 3.68 2

4 23 PHILLIP 4 1 0 0 0 0 0 1.98 99.9 2

4 24 PHILLIP 4 1 2 2 0 0 0 2.33 3.59 2

4 25 PHILLIP 1 2.60 4 1 2 3 0 0 0 2.27 5.22 2

4 26 PHILLIP 4 1 4 2 0 0 0 2.28 3,14 2

4 27 PHILLIP 4 1 2 1 0 0 0 2.88 3.85 2

4 28 PHILLIP 4 1 2 3 0 0 0 2.47 3.22 2

4 1 CLIFFORD 4 1 2 2 0 0 0 2.54 3.63 2

4 2 CLIFFORD 1 2.60 4 1 2 2 0 0 0 2.63 5.23 2

4 3 CLIFFORD 4 1 2 2 0 0 0 2.49 3.67 2

4 4 CLIFFORD 4 1 0 0 0 0 0 2.19 99.9 2

4 5 CLIFFORD 1 2.70 4 1 2 2 0 0 0 2.64 5.34 2



VARIABLES

1 2 3

+ +

4 6 CLIFFORD

4 7 CLIFFORD

4 8 CLIFFORD

4 9 CLIFFORD

4 10 CLIFFORD

4 11 CLIFFORD

4 12 CLIFFORD

4 14 CLIFFORD

4 15 CLIFFORD

4 16 CLIFFORD

4 17 CLIFFORD

4 18 CLIFFORD

4 19 CLIFFORD

4 20 CLIFFORD

4 4 ELOURA

4 6 ELOURA

4 8 ELOURA

4 10 ELOURA

4 12 ELOURA

4 14 ELOURA

4 15 ELOURA

4 16 ELOURA

4 17 ELOURA

4 18 ELOURA

4 149 SHARA

4 151 SHARA

4 153 SHARA

4 155 SHARA

4 157 SHARA

4 159 SHARA

4 161 SHARA

4 2 KONDA

4 4 KONDA

4 3 KONDA

4 5 KONDA

4 7 KONDA

4 9 KONDA

4 11 KONDA

4 13 KONDA

4 14 KONDA

4 12 KONDA

4 10 KONDA

4 8 KONDA

4 26 KALLAROO

4 28 KALLAROO

4 27 KALLAROO

4 29 KALLAROO

4 31 KALLAROO

4 33 KALLAROO

4 35 KALLAROO

4 36 KALLAROO

4 38 KALLAROO

4 40 KALLAROO

4 44 KALLAROO

4 42 KALLAROO

5 6

+ + +

9 1011121314 15 16 17

+ + + + + + + + •

1 2.80

1 2.70

1 2.70

4 1 2 2 0 0 0 2.44 3.87 2

4 1 4 2 0 0 0 2.82 3.97 2

4 1 2 2 0 0 0 2.47 5.27 2

4 1 4 2 0 0 0 2.68 5.38 2

4 1 2 2 0 0 0 2.73 4.03 2

4 1 3 2 0 0 0 2.78 3.07 2

4 1 2 2 0 0 0 2.33 3,83 2

4 1 4 2 0 0 0 2.34 3.25 2

4 1 0 0 0 0 0 2.68 99.9 2

4 1 2 2 0 0 0 2.57 5.27 2

4 1 0 0 0 0 0 3.03 99.9 2

4 1 2 2 0 0 0 2.62 3.58 2

4 1 0 0 0 0 0 3.43 99.9 2

4 1 2 2 0 0 0 2.38 2.96 2

4 1 4 2 0 0 0 3.91 4,66 2

4 1 4 2 0 0 0 3.71 4.40 2

4 1 4 2 0 0 0 3.70 4.07 2

4 1 4 2 0 0 0 3.65 4.08 2

4 1 4 2 0 0 0 3.68 4.13 2

4 1 0 0 0 0 0 3.68 99.9 2

4 1 4 2 0 0 0 4.05 4,26 2

4 1 4 2 0 0 0 4.00 4.25 2

4 1 4 2 0 0 0 4.02 4.42 2

4 1 4 2 0 0 0 4.10 4.43 2

4 1 0 0 0 0 0 4.16 99.9 2

4 1 0 0 0 0 0 3.91 99.9 2

4 1 0 0 0 0 0 3.66 99.9 2

4 1 4 2 0 0 0 3.66 4.18 2

4 1 4 2 0 0 0 3.62 4.25 2

4 1 4 2 0 0 0 3.67 3.87 2

4 1 4 2 0 0 0 3.67 99.9 2

4 1 4 2 0 0 0 3.92 4.35 2

4 1 4 2 0 0 0 3.64 4.08 2

4 1 0 0 0 0 0 3.59 99.9 2

4 1 4 2 0 0 0 3.74 4.31 2

4 1 0 0 0 0 0 3.74 99.9 2

4 1 4 2 0 0 0 3.84 4.19 2

4 1 0 0 0 0 0 3.84 99.9 2

4 1 4 2 0 0 0 4.08 4.31 2

4 1 4 2 0 0 0 3.98 4.17 2

4 1 4 2 0 0 0 4.01 4.43 2

4 1 4 2 0 0 0 4.11 4.48 2

4 1 4 2 0 0 0 3.96 4.69 2

4 1 4 2 0 0 0 4.29 5.24 2

4 1 4 2 0 0 0 4.27 4.85 2

4 2 2 2 0 0 0 4.45 4.87 2

4 2 4 2 0 0 0 4.22 4.65 2

4 2 4 2 0 0 0 4. 17 4.42 2

4 2 4 2 0 0 0 4.07 4.28 2

4 2 4 2 0 0 0 3.96 4.26 2

4 2 4 2 0 0 0 3.86 4.12 2

4 2 0 0 0 0 0 3.81 99.9 2

4 2 4 2 0 0 0 3.73 4.11 2

4 2 4 2 0 0 0 3.53 4.05 2

4 2 0 0 0 0 0 3,63 99.9 2



VARIABLES

1  2

+  +

4  5 6 7

+ + +

9 1011121314 15 16 17

+ + + + + + + + +

4 46 KALLAROO 4 2 4 2 0 0 0 3.48 3.99 2

4 1 HARDEY 4 2 4 2 0 0 0 3.75 4.18 2

4 5 HARDEY 4 2 4 2 0 0 0 3.92 4.27 2

4 7 HARDEY 4 2 4 2 0 0 0 3.87 4.65 2

4 9 HARDEY 4 2 4 2 0 0 0 3.82 99.9 2

5 6 WILFRED 1 2.77 5 2 2 2 0 0 0 2.78 5.55 2

5 9 WILFRED 1 2.12 5 2 2 2 0 0 0 2.17 4.29 2

5 261 UNNAMED LANE 1 3.00 5 2 2 2 0 0 0 1.42 4.41 2

5 LI DP121397 1 2.50 5 2 2 2 0 0 0 1.47 3.99 2
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MARSHALLS CREEK ELOODPLAIN 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 alhifrons 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 asioticus, Square-tailed Kite
Lophoictinia isura, Bush-hen Amaurornis olivaceus, Brolga Grus ruhicunda, Sooty Oystercatcher
Haematopus Jvliginosus, Wompoo Fruit-Dove Ptilinopus magnificus^ Rose-crowned Fruit-Dove
Ptilinopus reginOy Glossy Black-Cockatoo Calyptorhynchus lathamiy Swift Parrot Lathamus



discolor^ Masked Owl Tyto novaehollandiae. Grass Owl Tyto capensis. Collared Kingfisher
Todiramphus chloriSy Barred (Yellow-eyed) Cuckoo-shrike Coracina lineataj 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.

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 NumeniusphaeopuSy Common
Sandpiper Actitis hypoleucos, Grey-tailed Tattler Heteroscelus brevipes. Ruddy Turnstone
Arenaria interpreSy Common Tern Sterna hirundo and Little Tern Sterna albifrons.

The Grassland Melomys Melomys littoraliSy 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). TJiese are Davidsonia puriem var. jerseyana, Randia moorei and
Acronychia littoralis (Schedule 1 - Endangered species) and Corokia whifeana, Cryptocarya
foetida, Endiandra hayesii, Syzygiim hodgkin.sonioe and Syzygium moorei (Schedule 2 -
Vulnerable species).

In addition the rare species, Tfiozetia racemosa, Trichosanthes subvelutina, Acacia bakeri,
Archidendron muellerianum, Argophyllumnullumeme, 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 orienfalis, Rufous Fantail Rhipidura
rufifronSy 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 COMMON NAME SCIENTIFIC NAME

MAMMALS

TACHYGLOSSIDAE

PERAMELIDAE

PHASCOLARCTIDAE

PHALANGERIDAE

POTOROIDAE

MACROPODIDAE

PTEROPODIDAE

VESPERTILIONIDAE

MURIDAE

CANIDAE

Short-beaked Echidna

Northern Brown Bandicoot

Long-nosed Bandicoot
Koala

Mountain Brushtail Possum

Long-nosed Potoroo
Swamp Wallaby
Grey-headed Flying-fox
Black Flying-fox
Queensland Blossom-bat
Northern Long-eared Bat
Little Bent-wing Bat
micro bat

(possibly one of above)
Water-rat

Grassland Melomys
Black Rat

Fox

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
Melomys burtoni N
*Rattus rattus #

*Vulpes vulpes R

R

BIRDS

ANATIDAE

PHAETHONTIDAE

PHALACROCORACIDAE

ARDEIDAE

THRESKIORNITHIDAE

CICONIIDAE

Pacific Black Duck

White-tailed Tropicbird
Little Pied Cormorant

Pied Cormorant

White-faced Heron

Little Egret
Great Egret
Intermediate Egret
Cattle Egret
Black Bittern

Australian White Ibis

Straw-necked Ibis

Black-necked Stork

Anas superciliosa #
Phaethon lepturus A
Phalacrocorax melanoleucos #

Phalacrocorax varius #

Egretta novaehollandiae #
Egretta garzetta #
Ardea alba

Ardea intermedia #

Ardea ibis A

Ixobrychus flavicollis N, T
Threskiomis molucca #

Threskiomis spinicollis #
Ephippiorhynchus asiaticus A
(GPC), T



FAMILY COMMON NAME SCIENTIFIC NAME

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
Busli 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 ft
Haliaeetus leucogaster #
Circus approximans A
Accipiter cirrhocephalus A
Aquila audax #
Falco peregrinus #
Grus rubicunda N, T
Amaurornis olivaceus N, A, T
Porphyrio porphyrio #
Nuinenius phaeopus ff
Actitis hypoleucos A
Heteroscelus brevipes A
Arenaria interpres #
Burhinus grallarius A, T
Esacus neglectus N, A, T
Haematopus longirostris N,
A, T

Haematopus fuliginosusN, A,T
Vanellus miles if

Larus novaehollandiae it

Sterna bergii if
Sterna hirundo A

Sterna albifrons A (GPC), T
Anous minutus A

*Columba livia if

Columba leucomela if

*StreptopeIia chinensis if
Macropygia amboinensis if
Chalcophaps indica A
Ocyphaps lophotes it
Geopelia humeralis it
Ptilinopus magnificus N, T
Ptilinopus regina N, T
Calyptorhynchus lathami N, T
Cacatua roseicapilla it
Trichoglossus haematodus H
Trichoglossuschlorolepidotus^
Cyclopsitta diophthalma A, T
Platycercus eximius U
Lathamus discolor N, T

Cacomantis flabelliformis H

Centropus phasianinus R



FAMILY COMMON NAME SCIENTIFIC NAME

TYTONIDAE

PODARGIDAE

AEGOTHELIDAE

ALCEDINIDAE

HALCYONIDAE

MEROPIDAE

MALURIDAB

PARDALOTIDAE

MELIPHAGIDAE

PETROICIDAE

CINCLOSOMATIDAE

PACHYCEPHALIDAE

DICRURIDAE

CAMPEPHAGIDAE

ORIOLIDAE

ARTAMIDAE

CORVIDAE

Masked Owl

Bam Owl

Grass Owl

Tawny Frogmouth
Australian Owlet-nightjar
Azure Kingfisher
Laughing Kookaburra
Sacred Kingfisher
Collared Kingfisher
Rainbow Bee-eater

Superb Fairy-wren
Variegated Fairy-wren
Spotted Pardalote
Striated Pardalote

White-browed Scrubwren

Mangrove Gerygone
Brown Thornbill

Little Wattlebird

Noisy Friarbird
Blue-faced Honeyeater
Noisy Miner
Lewin's Honeyeater
Brown Honeyeater
White-cheeked Honeyeater
Scarlet Honeyeater
Eastern Yellow Robin

Eastern Whipbird
Golden Whistler

Rufous Whistler

Little Shrike-thrush

Grey Shrike-thrush
White-eared Monarch

Magpie-lark
Grey Fantail
Willie Wagtail
Spangled Drongo
Black-faced Cuckoo-shrike

Barred Cuckoo-shrike

Figbird
White-breasted Wood swallow

Grey Butcherbird
Pied Butcherbird

Australian Magpie
Pied Currawong
Torresian Crow

Tyto novaehoUandiae R, N, A,T
Tyto alba R
Tyto capensis N, T
Podargus strigoides #, R
Aegotheles cristatus #
Alcedo azurea #

Dacelo novaeguineae R
Todiramphus sanctus #
Todiramphus chloris A, T
Merops omatus #
Malurus cyaneus #
Malurus lamberti #

Pardalotus punctatus #
Pardalotus striatus #

Sericomis frontalis #

Gerygone levigaster #
Acanthiza pusilla #
Anthochaera chrysoptera #
Philemon comiculatus #

Entomyzon cyanotis #
Manorina melanocephala R
Meliphaga lewinii #
Lichmera indistincta #

Phylidonyris nigra #
Myzomela sanguinolenta #
Eopsaltria australis #
Psophodes olivaceus tf
Pachycephala pectoralis #
Pachycephala mfiventris tf
Colluricincla megarhyncha #
Colluricincla harmonica #

Monarcha leucotis N, A, T
Grallina cyanoleuca tt
Rhipidura fuliginosa tt
Rhipidura leucophrys tt
Dicrurus bracteatus tt

Coracina novaehoUandiae tt

Coracina lineata N, T
Sphecotheres viridis tt
Artamus leucorynchus tt
Cracticus torquatus tt
Cracticus nigrogularis tt
Gymnorhina tibicen #, R
Strepera graculina tt
Corvus orru #, R



FAMILY COMMON NAME SCIENTIFIC NAME

PTILONORHYNCHIDAE Regent Bowerbird
PASSERIDAE

DICAEIDAE

HIRUNDINIDAE

ZOSTEROPIDAE

REPTILES

CHELIDAE

AGAMIDAE

SCINCIDAE

BOIDAE

AMPHIBIANS

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

Sericulus chrysocephalus N
*Passer domesticus #

Neochmia temporalis #
Dicaeum hirundinaceum #

Hirundo neoxena ft

Hirundo nigricans #
Zosterops lateralis #

Chelodina longicollis R
Physignathus lesueurii #
Pogona barbata R
Cryptoblepharus virgatus #
Egernia frerei N
Morelia spilota if, R

MYOBATRACHIDAE

HYLIDAE

BUFONIDAE

Common Eastern Froglet
Wallum Froglet
Red-backed Toadlet

Wallum Tree Frog
Cane Toad

Crinia signifera if
Crinia tinnula N, T
Pseudophryne coriacea if
Litoria olongburensis N, T
*Bufo marinus if

FISH

ANGUILLIDAE

PLATYCEPHALIDAE

INVERTEBRATES

Long-finned Eel
Flathead

Anguilla reinhardti it
Platycephalus sp. it

PAPILIONIDAE

PIERIDAE

NYMPHALIDAE

LYCAENIDAE

CURCULIONOIDEA

HEPIALIDAE

OCYPODIDAE

Orchard Butterfly
Common Grass Yellow

Monarch

White

Common Australian Crow

Evening Brown
Tailed Emperor
Glasswing

Genoveva Azure

Diamond Weevil

moth

Ghost Crab

Papilio aegeus aegeus it
Eurema hecabe phoebus if
Danaus plexippus plexippus if
Delias sp. if
Euploea core corinna if
Melanitis leda bankia it

Polyura pyrrhus sempronius if
Acraea andromacha

andromacha if

Ogyris genoveva ssp. genoveva if
Chrysolophus spectabilis if
Abantiades magnificus if
Ocypode sp.



KEY 1

# = Recorded during this survey i

N = National Parks & Wildlife Service Report on Billinudgel Nature Reserve
(1996) and/or Wildlife Atlas Database

A = Record published in NSW bird Report in Australian Birds journal

A (GPC) = Record of G.P. Clancy published in Australian Birds journal

R = Roadkill record collected by G.P. Clancy

* = Introduced species

T = Threatened Species listed under Threatened Species Conservation Act, 1995
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APPENDIX 1, Relevant Plans and policies

DCP 1 Observation on potential relevance to ftoodpiain management plan

B3.3 Road Hierarchy Road heirachy with cui de sacs more likely to isolate flooded areas
but, ernphasis on lower order roads reduces area of imperrneable su^^^^

B3.6 Public open space

B3. 7 Let size

B3.9 Storm yyater draifiage

B6.7 Grass drainage swales

C3.7 Building height , plane

_G4.1 Car parking

HI .2 Landscaping pbjectiyes

H4.5 Run-off control

Quality of open space shoujd not be compromised
Suitability of house raism^ option will depend on size of lot
Recognises value of road reserve as flopdway
Accepts grass drainage swales

Suitability of house raising option related to buildirig height plane
Suggesting brick/paver for drives mmirnjses impeivious surfaces
Ernphasises landscaping to be low impact and rnitigate local ciimatjc co
Emphasises retarding basins complemented w^^

H5.2 Drainage retardation basins.

J2;2..Coastai.e^

J3.1 Coastal erosion land

Ernphasises role of mounds/basms as landscapipg features
Precin.ct 2 [inc,...part..Ocean. Shores) ..residenti.a[^ (^^
Restrictions on works that .riiight restrict demounting buildings

DCP 14c

6.9 Building setbacks House raisirig may require greater setbacks

DCP 14a

untitled page

A2.12 Landscaping

A2.17 Open Space/ recreation are«

A2.19 Flood liable land

Ernphasises visual amenity, views of Brunswick river, discourages develpprnent which
increase problems associated with natural hazards

Appropriate planting "native endemic planting"
Riverside reserves managed for protection of flora and habitat*
Habitable rooms required to be alcove 1% flood level

Byron Bay LEP 1988

schedule 1. aims, objectives

7a Wetlands zone

Discourages development of land adversely affected by flooding/soil erosion
Environmental protection area subject to SEPP.t

7b Coastal habitat zone

7f1 Coastal land zone

.83...Nature..Rese^

Part 3. div.3(2) Certain deyeippm

Part 3. div.3(3) .Certain...deyeiq^^

Prohibits development detrimental to landscape quaiities/flood mitigation
Development only if no detrimental affect prt/by coastal processes
Conservation and recreation value should be prot^

Devt, of permanent flood overflow/ocean entry is designated deyeiopment
flood rnitigation works are designat^^^^ deyeiopment
Development on flood liable land only if no adverse affect on flooding is demonstrated

* Importance cannot be ascertained with information available



APPENDIX 1, Relevant Plans and policies

tr

North Coast Planning Strategy

SEPP46 Protection and management of

Importance cannot be ascertained with information available
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V-m to Bill Pattoroon

from

Jim Mangleoon.

26lhMarcli 1996.

Doar Bill,

Encloeod loceiil newspaper article lhal may be of RSsislaDco.

I have Qpenl Uie past 25 years researching Ihe man made changes lo the
coastal area in Ihe vicinity of the fvlarsholls Creek Floodplain and have written a
book on the subject.

The map with this article Is made from n compilalion of old aerial pliotograr^hs
and Surveyor Generals maps.

I have received since this article, oiiyinai colour ()holos and negatives of the
closing of the flood outlet at North Ocean Shores by Ihe American developers
under Couiioii Instructions.

1 also have copies of a series of aerial pholograpirs showing dramelic changes
to the dunal system in the vicinily of this closed outlet In the early 'lO's that
coincide with major rainfall events recorded In the anrruni rainfall clmrls.

I would be fin[>py lo provide Lex Nellson with any Information I have (Photos,
maps, Cranston Rei^orl, Council Minutes etc.) bul the book I have written on the
subject has not been publislied yet and I would prefer lo keep it's content
confidential.

Regards

Jim IVfangleBon
066 843300

Fax 066 643302

Paterson

Consultants
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III yolii Innt <!(1iiioii you piihlisliril
roniiiinils n(tribu(cfl. to Lni-i y
Aiitliouy ^vlilriiittutinl (lii«t lio Inui
"vlvhl niriitoritrt ol lifWcIIlnR oloii|»
(lirr iliil Kind from .Soiilli
Itcncli to Wooyiin^ oiiii nlglit in the
60*r to (iiid inyficlf iiliiioRt hi llin
diitik bccnuno AInn tfloiul hnd iiindc
nil niegnl rniinl riiltliig i IrM llitougli
(o the Dc^^nii".

the only I'lvhicin whh llinl stnicmmit
is (lint Hie. only cul of (ho dii( loftd
((he infid iiicldr.niAlly in llle^nl) wns

.idfi hy (he Aniciicnn devclojieip of (hc
Ocenn Sluiics cslflte, rdncess fropeides. nil
ft eondlllon of tlevelo|iincii( ooiisciil lor (he
cniisliiictton of (hccnnal in (lie cnily VO'b.

Ilftving follownd (hn( dcvcloiuneiK
condidon (hi* cnnal wns open (o (he occnii
until ln(e i9/h when (t wkk oitiered closed
hy t]ie council in July V^l(y.

This wns done only ft fler (he
developoi^, I'llncess riopenies. hnd ctmnoll
«K-rp( lUhllKy for Hie liici eonnd (toiMl
lieiglilf ciuinetl hy the clonni e,

riilft nr.cvptnnce hy (Joiincii of
llBhillty for r,onRet|nciil (loodlog rnuKed
hy (hh riofttiiv lo denrly docuineutcd lit
Coiimtl niliniie 631 dttled 27|li July 197(1.

Iheic wcie sevcinl wtiininpf; to ('oiincll
of thcif hfthilhy cnu.icil hy (hiii cloRiitc nnd
(jiflr noil complimicc with the develo|)nicn(

ilKioiis hy (he riibllc Works
ricpiHiineiil. including n wnming fioiu (lift
Minislei for I'libHc WoikB wiio In }9fi2 in
pml (old Coiinell It ' In IlkMy fi> he In nn
liitldJIoos pt^si(hm in (he event of lloodjiig
nod dnningf to propei iy".

Couiieil lost (iielr plnniilne pdwcis in
(ho r.Rily eigluies Aod n plnnniiig
ndinidlfttfftloi )lm Wniipli nppulntftd nn
flft tlMR mftniiger to Coniicll lUy Uavvsoii,
who it! fuin nppohUed ft irliicd ftiigincnlng
flCfUinlniftnce. Mi rtnnk CiaiiRton. (o
rxflinliie (he deetl of ngtoeuicnl helwftcii (he
dnvrlopniciii coiupnny ftiui dm lioveinmcnl
of die dny (i» invft.sdgntR if duoe wftie nny
lioodlug Ififiocfi Bdij outetnndiog on (lie
(levftlopincnt.

1 lift oilglnni devijlopnicni wfis covcicd
hy ft deed ol ngteenicnt hclween (he
go\cinnieTi( itnd die devclfipmenl conijiaiiy
which holidcd vmiony I.Rftiies including (he
n(»od oudet hefoiv .»ne jmid wns allowed to
fw developed 01 sold.

I'lnnk CnuKron on 2nd Deccmhcr 1986
Issued n coididftiiilnl icpod to Cmincillois

wliicii "coiilftlned pofcnilnlly dnniftging
inntftilfti" (iiftf t:on(lrnied lie Imd found Initii
(lie yooticll oiinule of 19/6 nnd suliseiiuciil
goveioineiH wflmings of coiim jl'i; Hnliidty
for flooding ctuiscd hy dir closnic. He oco(
foidifi nnd vvftincd dir lloodhig now not
only ntfrcted Occnii Kliotcit hot (bildeii
Hench os well.

In his re poll Crnnsloii also
ncknowledped ('ouncll Imd held n liond ft.>r
the oullcl ftincc (lift cnily 70'fi.

, 'riilft trpoit hy (Irniulon wnn
ccnsoird hrfoie irlrnRo to (he pol^Hc nnd
icfcirnce (he ilnhilMy ol council svnis
covcied over !»y n diick hlnck line.

(7rigliu\i Cooncdlfir copies contftlo die
iittccnftoied clniires and ol rouifiC (he
(Juuiicil Mlindes ate .still in(ftc( hccntise
Ihey cnnnot l>c ccnsoicd.

I liftveheen iufoiincd thnt Ciannion h.rs
since denied ihtd he wiole (he (cpoil In (he
nnceuRO(t*d version, which Is ft ildlctdoii.s
claim.

On Mudiers* I7ay 1987 dine wns a
Iieavy inlh cveul iii (he Shlio nnd pn»|»et(y
flooding occoiied In (he men as (he
tloodwiueis oouhl no lonpei escnpe to the
ocean heenose of (lie oiHle( ciosote.
I'topftides wne linindaied in luens din( hnd
iiol been flooded hcfoie in I97'1.

In lnc( In I97'1, in n niiich woise inin
event, which was niso coupled widi (he
highest lecoidetl (ItlftI suige on die enst
coft.sl of Au.strftllft (mused by iienvy
cyclonic nc(ivl(y) dine wcie no piopnlies
flootJed ft( Ocenn .Slioies.

Rendcis nifty icckII llm. lloo<lin|; In
Riisbftne nnd Hie desliiictlon tif n village
cnlled Siicheilng rnlins |nmiedia(ely moHIi
of (ho notdi bienk wall at Jhmiswkk Heads
dniing (he 197-1 event, wlino 71 hoiiBes
weie dc.stioyeil.

i)uiliig the flooding of Mothcis" Ony
1987, dieie weie lepRntetl cftlls fioni the
flootlrtil residnnts and fioni the .State
Umeigency Scivlces (conlinned by Sf-S log
books) (o tet>j»en the dosed outlet to irllevc
the Hooding lin\ these calls were ignmed liy
Council cnplncci of the tUy. tJteg
Alderson.

A couple of tinys nfiet dm Molhci-s'
Day flood, I chahed a iiieeling h( out (bman
.Shoics RoundlMni.se sales office (dmie
(jelng no ct>mniiinhy lialls In dm men nl (he
dine) wheie ngprlrvcd icfildrni.s nnd .SR.S
offlceis conlirmed (hose calls lo opch .'•p
(lie blocked oudci.

Trlor (0 ftiid nOci the flood ol 1987. (ho
development company (which was .sold lo ft

'l I?}. 'S'i.VjMMVtf.A-'J.I v.

-  , i-y -.v.? .1 • . • •

Hoiul coinpftny In |98| l^y iny ie«l cslnie
film) olfrtied lo leopen imd mftlnlnin ilie
closril outlet. Council steftdlasdy refuRod
(hisolfei.

liflily netlnl pliotos clenil)' show Bcveral
flood outlets to the occmi bctweon Now
Riightoti mid Wooyung nnd ft Lmtdft
DepnilinenI map dnicd Oclober 1887 tthow
ft utnjur oudel nl Wooyting to iho ocenn
liom ndlinudgfti Cteek. •

TIur iui^jor iifltuinl nutlet is ft l.so now
ClOKC<l.

The Imnd elected ncioss (ho etmal In
the ently 9(>'r at Hodh Dceftu Shoies is also
In hicftch of tho developuieid cuiisetU
conditions given to bond's company for (he
iclcnse of the cAual blocks rk (hnt conseiit
(vna rondltionni upon the conititie.lion of
n bildgft.

"Mils blind wftft constructed by « lalflr
dcvelopiitetd euinpttny, Mn(JWN, who
bought thfli pntt ol laud piov|oii.sly owned
hy tho Houd coiupftiiy nnd this lumd Is also
n major cAu.se of tindier lUioding In tho
fliea.

The myth of the sir.ft of nillluudgftt
WellamI and clftlms nl Illegal openings lo
(he necaii Iiar been created liy « local
enviioMinftntnl lobby IIRACUN nnd war
slfuicd In \m when RlfACON hnd ft nii\|or
lupiii into (he Draft rinn for (he nicft in
I9H.1.

Ynn will 1(11(1 ftcknowledgrunenis In the
Council rinniilng papeiB supporting the
Drnft i'lftii, ptodocftd by plnnning
cnnsultaids for Council In 1983 of thftt
llP.Af'ON Input and also their mislendlng
stnternenis hi iclfttioii to the "hlsloiy" of the
nnluiftl oudcift to the. ocenn In (his nicR.

I suspect II wftR ciftaled by DRAIJOhl lo
Iry and block developuieid In ih® mea
wlihoul diem being awnift (hftl die process
of aclunlly crenlltig ihlrv large ftidficlfti
wednnd hns cnuBcd eonsldftiiiblc harm lo
exisilng reRldeullnl dftvelopment bulli lo
Bftfc flood levels pilor (o thcsfl blockages
occulting.

II Is unfbituimtft dint (he myth has been
repraietl by both newR|ift|»ers and pollllclans
alike in dir.ti haste to align (hemselves v^lth
gieen vmIcr In our ftiea.

It It ensy to produce piedcveluprneid
phologiaphlc evidence ol the Bioft now
cflljed nifliniirlget Wetland Ihnt shows no
ni f as of prrnimipiit wntcr and defined dry
flood palb elinnnel.s lo the occftn, now
blocked (ty nuut made olisttucltuns.

0 itiesHonKRMAQAnns



One cinssic Ir Ihni of (l»c ncliinl

rcttiKltiicHon of (loUIciriltfilOh fihowjnR Iho
ltiill(lor.io|t of A Inigc nt'oA of gioiimi hUu n
innjoi outlet oliatuiel to the occnii In Hie
viclntf)'of Ilo.Joti Street.

Il»p Ruivoyor for (lint iJoldcii ijoncit
|nojrrl Rllll nlive nnd is hnppy to cooloin
tlinl tip woMiPd tlic (.'ouikII ot (lie dny (lint
the Aim woiilil flood if blocked nnd slionld

nevci liflvp been filled.

After the 19R7 MotlicrB* l)ny flood.
Hyron Council icinforccd the closed cnillets
In ttic nicR f>y lnilldo>.i>ig snnd up ftooi the
bcArh to cientc & Inigc liontn) dune to
icplrtee Bfliid lost to Irmeh cio.sion cfluscd by
tlift leinlning wnlln Itiilll by r\VI.>.

rWI) hnvc nckoowIc»1p,ed In tliclr rnvii
(liAt tlic.sft wnlln nl the nioutli of the

oiRwirk Klver have ncccletnlcd bench

crosloti Rignllicnntly.

ThU Action of blocking outlets by
Council In In dinliiicl coiitinst to nclions

mken hi Dyion liny wltcre pcilodlcnily the
snnd Ir lemovp-d from (he ncUingll to nllow
floiwlwdieif! to escnpp in thni men.

Stinngirly t'oiincll h.id no stniilHi
ifRrtvntionn flhoui cnlltng n chnnnci
thunigh An mm In llyuin liny n( rftcific
Vlstn cntnte (which wnn cicmly iilcntltied nfi
tiring of Rignlficnnt Alioiiginnl linpoitniioc
In (tip cmne I9R.1 (dnnnlng impeis) when
tliat nren aIro floorlnd bndly in 1987.

"Ihc lock wall cicclcd ncio.SR (he mouth

of MAt.RhnllR ('leck In (he CAily dO's lins
tipfii Identified as a innjoi sonice of

blocknpc by Rolrin Wninei, ioi Webb
McKeowii niul ApRoc-lnteR, Councirs'
cniteitt flood consultnnlR.

'Ihpse snme flood coiiRullnntR have now

rompiiler inodellcti eoncliislvciy (lint if
(licRft oiiiIeiR wcie open to itu- occnn and (he
nceuinolntion of .sniid cnnscd try (hesi!
idockngefi weie irmoved fiom lltc livci, no

flooding wuuhl occui In (he Ucpiui Slioies
Afp-a Afi jdnnned by the oilglnni dcvciopeis
of the estate.

nicie would be innsRlve icdiicllonfl In

floor! levelfi elnewlicic.

'Ihe otiiei bcnelil to (hedging nnd
iprnovlng thc.irt nccuinnlntrd l)I()cka|»cR In
(lint (he wnlei qiinlllY wliliin (he mnal nnd
(lie ilvpt wonid dtftioatlmlly lni|novc If
there wns nn riflcicnt lldnl lloRhltig

(hioiiRt'OUt the KyRlciii. Somelhln); that has
been sell evhlent to moBt lung loim
fr.«idetits for yems.

1 Ids of runifie docsii'l nirnn yon

Rlioiltd niifodinfli nlly drvrlop (lifsp
fti f ns lirlthid (hcRC hntui nl oo(Ip(r ny

Ihe.RP flood iMith.y, o IiHp ihi( < oiitnhihig

uny nnter 99% of (he (hue, shoiiM
icrnnhi nvnilnlde (o i educe Hood levels

nlieii flood i nlns do occui'.

I find It AinuRlnp wlien we have |icoiilc
cniiing the water in the r.iriRtlni! Noitti
Ocmii ShoiPR mm "nntmnl" when these

wntci AienB were created hy biilhloz.rrs l»y

the oiii'innl AineticAii devclopeis less IhAn
2^ Vcnra aro.'

In.Older to fully appieclnlft the inmi
nmde clmnRen Hint Iinve remnlly ciented the
wetland hehind (Jolden llmch, I piovldc n
copy of n inftp diAwn ncciirAtely fioin
iilstorlcnt idiotoRrnpIts nnd mirveyed eAiIy
l.nnds f)epflitineii( innps of the iiAtuinl
dinlnflge pntlcm fur the nrcn to the ocemi.
wllti (tie RuliRequent inftn niAde cliAngea.to
thftt hlRtoik-nl (hnlnage.

While never hftvlng been a fflii of Alan
Ilond, I don't think l-.Riiy cmi blnine hhii for
.soinctlilng he nrvei did. Rllliei the diink
Lnny vividly icincnitrcis nlnioM roIiir Into
oiip night wns pie 1976 when tlirmnnl was
fpgally open (o (lie occnn. oi rnoip likely, it
rvnn Imlr.ed the mily fiO's Rfl cinlmed by
liim. And It wrb one of Ihe huge wRtrr filled
holes that nppenis legulntly on Ihc old
mitrhrg roRd helwecn WooymtR And (Jolden
lleAch eveiy time It inlnit, thnt he nemly
went Into.

I'lom the ensily docnmcuted fActs, It Ir
Also veiy evident thfll AIam Ilond never
legally OI illcRnlly cut the mnAl into Ihe
ocenn and 1 hope (lint If l.ftiry is Indeed
"nitninp to piovlde nichinoud wllli r slnmg
nnd ptlccllve voice" hr ha.t a brltpr" vivid"

niPiiioiy tPCAll lltnn that attributed to hiin on
tills Irriio.A

-Jim MAngleaon

AllllnirrfdllX--

«OWftOO&rBOri1»

I1tt»iaw<«k Mtidt

I.FVfBIVInt'

bweneu)!.

Ilfiw A • HAniPAt' Wnb'Af'O

"I'.-n.i.-nii-ii "»w0.iBi.nw _Li" tjiy nowniwcKPn nowm.ocKrn^^,';!--
^(IR»inC»V1"llP HOWBlHOWBI

X rv{ I (WW BLOw-en J

OCK».0

HOWlLOOHtA
r*<nc Ointti

'tills mft|» lina Iman dcnwn (loni lilaloilcnl oorlnl pliologiAplis wl>lcli c'oni'y sliow llm notofat dininngo pnllanr lor Hm cftlcJinmnt ftrnn,
It 1b nvl<l9nt Hint Hm conlint oaloipl eyntnm ol Marr-holls Crook nnd l?ililiiudt}ni C(onk has tifino totnily roniovncl In Uio vicinity u( J>outh Ooldan
floncti, nnd Hint vtllnyo hrta now (mon pntioundod by Invon |)ftnl<s to proloct it Imin 11 lo conofi'iogntlnl ilso In (loodweloiB.

Tho fuoulli ol Maishnlld Creek lias jjenri blocked by n rock wall coiifguielkm boiil in nonillngs fjny by llm ('oldk: Wortra Dnpnilmenl to tlis tORO a.

I lie rnefor nnloral oiiUol ol Hilllnirdyel Cionk to Urn noMit of Coutli Goirlen tloordi has niso been closed by mnn mad© olrn'ructlonft.
,1) 0 loss c( n Pinnll vllletje coiled Sliolletlng f^nirn©, IniiMedlOteiy noilli ot Pr. in nvlck llflotfa. r^ccuierf in ItTZ't and won n rlifpcl irrsuit of Hifl rrfflcllon
or S©fl tvalle by Hie Tiibllc Worka fJnpnrlinnnl during Hie 1900'«.
As n consenuencn ot flie.sg mnjor nlleialfons lo Itio nnturei dmlneyt syrdem, nn nma to tlni rioilli west ot nunlii Ooldeii tlgncti has now bncome
tr Awnmp nnrf all fiinas to Iho noulli ol Ilia blockngefl In llio Ooolli Golden Pnocii oion have now become Koodpmne.



Brunswick f^ivei I'lolccUuii ConiiniUee

The Manager
Palerson Consultants

60a Prince Street

GRAFTON 2460

1^1 the Secrelaiy
B RPC

ro Box 925

Multinnblmby 2'182

23 April, 1996

MARSHALLS CREEK FLOODPLAIN MANAGEMENI PLAN

Dear Bill

The CotruTiillee has been informed lhat you have been engaged lo prepare the above
plan for Byron Shire Council. We wish lo Introduce ourselves as a group of local
residents concerned with the slate of Iho waterways in the Brunswick Valley,
including Marshalls Creek. A copy of a brochure outlining our philosoi>hies is
enclosed for your Information.

Like rrrany others our offsetvaliorr of the timofrarne of lire degradaliorr of our river
system leads us lo conclude that human aclivrly l)olli in the catchment arrd In the
waterways is the basic cause of the degradation. We are Ihorefoto extremely
corrceured about activities which irrlerfere with the behaviour olTlie natural water

systerrr. We would like to see Marshalls Creek telurn to its fotrtret Ijoauty, one of the
nrain reasotts why (>eopIe reside here.

We wish lo rttake contact with you, lo be (nil on any mailing list you ttray have and to
offer out services as a group including residetrls of Iho lloodplain and lortgTetm
residents of the area. Please keep irs irrformed of public meetings arrd consider
corrsulling us, especially on environmental issues which we undeisfand are one area
of concern nominated in your brief.

Yours faithfully

(Duncan Dey)

for the CotTrrnittee

Pate/sofi

Con.su/(aNf.9

2 n m 1906
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WHAT CAN YOU DO?

Look at tne 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
84.2100) about the techniques that minimise erosion,
or that reauce the need for cnemicals. Large
proportions of these wind up in the river either killing
aquatic life or growing the wrong ones. Can you farm
with less cnemicals than you have done? 1% of
produce is now organically grown in Australia.

Ask the water people (Land and Water Conservation
427799) about the significance of the 'Riparian
Zone", that part of the valley ngnt beside the river.

Talk to your older generation about the shape of the
river in the old days. Was it oeeper or snallower,
faster or slower, saltier or fresher, more waves or

less, etc.? Are there fewer fish than then, fewer birds,
different species? How do they feel about the river?

rind out through the Council notices or your local
Progress Association aoout developments in your
area and ask the Council to modify or refuse ones
that fill or arain the land. £acn development of this
kind is consioered by Byron Shire Council following a
Deveiooment Application that you may read and write
in about. The Counci needs your help 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 healthy place to live.

DON'T POO POO THE BRUNSWICK

If you live in town, you're proPaPly connected to the
sewerage system. A sewer is a large pipe running
along under the ground past your house. It transports
liouids away from your place by flowing downhill. The
llquias carry solids with them. Bverythlng you put in
the toilet, the sink, the washing machine, the bath,
and the shower goes down the sewer. It only worKs
when everything is flowing - it requires water as the
transDort medium. The sewer also collects rainwater

by mistake, and some factones and snoos put things
down the sewer different from wnat you ao at home.

3.

This is great for getting rid of things you dont want,
but they all finish up in the river! The sewer takes
them ever downwards to a sump from whicn they are
pumped over to the treatment worKs. They get
■nreated" 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 includes most 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 'Vater closet". Ask Council
and State politicians to change legislation to allow
and encourage people to have "dry" composting
toilets in town. They keeo human excreta out of the
sewer in the nrr^ place, and proviae compost for your
garaen. They are cheap and are not a health hazard.
They don't even smell.

If there is no toilet connected, the rest of that house's
sewage is called 'Grey Water\ Ask Council and
State politicians to change legislation to allow and
encourage people to re-use grey water on the garden.

Think aoout the cnemicals you use at home, like
cleaning agents for your teeth, boay, clothes, wash-
up. household, pet, car. etc. Can you use less? (you
don't have to use as much toothpaste as the models
on TV do. try it). Use brands of cleaning agents that
are environmentally friendly, but use less of them too.
Buy detergent with 'No Phosphates", pnosphates
can't be treated. They pass straight to the river and
grow atgae there, and the wrong kinds of fish.

Basically, the more things you keep the out of the
sewer, the healthier a river you'll have. Would you
rather be squeaky clean, or have a river you can
swim in.

A.

WHAT THE COUNCIL IS DOING

Byron Shire Council has acknowteaged that there art
water-quality problems in the river and it has various
roles in solving them. In Its May 95 "Council
Promotion" the Council says "Our rivers are pollutec
from deteriorating sewerage structures, rural runoff
and urban drainage." Council's responsibilities to ths
river stem from its activities inciuding:

a. controlling all forms of development in the Shire
b. ensuring that those developments are carried oi

as aporoved in the paperwork;
c. construction and repair of infrastructure like

public roaos. sewerage, parxs, etc.;
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 c
these roles has respected the river, There is a huge
deficit of care. Council is aware that it will not be ac
to clean up the nver single-handed. "Solutions
require community-wide aaion, both In measures to
reduce pollutants and coming up with the necessary
finances to address infrastructure shortfalls."

Of course the Council has final say on its activities
(like a to f aoove) and may still need convincing of
the importance of orienting them towards a clean
river. You can help by telling them this, especially a:
election time.

WHAT STATE GOVERNME.NT IS DOING

Various authonties are involved and each is aware c
public concern for the state of the Brunswick .River.
The Environment Protection Authority licences all
discharges to the nver ano reouires a Pollution
Reduction Program for any discharge it believes iS
polluting. One has recently been required for the
STW at MuilumDimby. Any new worxs that include a
discharge to the environment must get Pollution
Control Approval from the EP.A before building.

Land & Water Conservation study the normal
benaviour of our waterways. NSW Public Works hei:
design and finance major public worxs. like the new



5.

WHAT THIS COMMITTEE IS DOING

BRPC is a community grouo concerned about water
quality in our beautiful valley. Its activities to aate
have incluoed a general community meeting in
February ana a Clean River Rally which
demonsiratec public support for its aims of cleaning
up the river. A series of motions put by the Rally has
been passed on to Byron Shire Council and will again
be submitted in June as a petition. The motions read:

1. that we censure Council for allowing the Brunswick
River to become polluted.

2. that new sewage treatment worlds be built to
replace the obsolete ones draining to the
Brunswick. No more banaaids! A Council who
can find $7.7miiiion for a new headquarters can

find a few million for that.

3. that Council be more open and consult with and
inform tne community on all asoects of sewerage,
starting immediately with the reoair prooosal for
the Muliumoimoy plant and with tne puoiication of
test results.

4. that Council undertake adeouate monitonng to
ensure our health and erect notices in prominent
places wnen limits are exceeded.

5. consioenng the state of sewage treatment on the
Brunswick and the lack of testing for viruses, that
we hold Council liable for the public health of river
users.

6. thai there be no further development until the
sewage treatment proolems are resolved.

BRPC plans to estaoiish and operate a long-term
water quality monitoring network in the valley under
the state government's Streamwaich program. The
Council suDports the Committee's monitoring plans
ana has recently expanded its own river testing.

BRPC Is liaising with local and state government to
see tnai eacn is aware of the poor state of the river.
By raising their attention to the problem, it hopes to
get action and have each authority fulfil its legislative
function. If the legislation falls snort. It will looby
politicians to change the legislation. We appeal to
residents of the Brunswick Valley to understand the
nature of the propiem. to oo wnat they can to heto and
not to acceot anything less tnan a ciean nver.

Brunswick River Protection Committee ̂

Li£,'tne Secretary
BRPC

POBoxS25

MuIlumo:mDy 2482

WHAT HAPPENED TO THE BRUNSWICK?

Once upon a time there was a beautiful little valley
through which the most easterly river on the mainland
of Australia flowed. The water in the river was clean
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, drought, tides, seasons, ice ages, and
species.

The area was so beautiful that Europeans even
settled here, with their funny values. We enjoyed the
river and most old peoole can still recall their
connections to the Brunswick River tor food,
transport, recreation, peace. But we changed the
balance with our large scale activities like:

•  removing vegetation from the catchment, ang
even from the banks;

•  opening the soils to erosion:
•  adding cnemicals like fertilisers, heroicides, and

pestidides to the caianment;

•  resnaomg the mouth nver to suit our transport;
•  draining the wetlands that are part of the river's

biology;

•  blodking and filling the lowlands where flood and
tide used to spread;

•  even adding cnemicals and nutrients straight intc
the nver itself.

Some memoers of the community think that a
beautiful nver is worth the effort. You can swim In It.
orwatcn the other aquatic 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 aon't want, because the nver will carry it
away cheaper than any other means of transport.
Many peooie are still learning about the .''elatlonsniDs
between the river and sources of pollution like the
ones above.

WHAT CAN YOU DO? see page 2.
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Dear Sir
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In reply lo yuiir leller 21/1.96 ymir rel. 95-0'l9 concerning llootling on llie MaishaM's
Creek I'lootl I'lain.

We pai licniai ly draw your atlenlion lo Iwo issues.

l irsllv ue wani a ban on lill on llie lloodplain. I beie aie a mimbei o( ollior soliilions
lo (Hiilding and every bil ol lill inciemenlally incieases llie IUkkI lisk in alieady Hood
prone aicas.

Secondly, we leel parlial or lolal (|natanline ol developinenl on Ibe lloodplain is
cssonlial. 'riiere ate alieady enough building blocks a\ailable. loo nian> |)eople and
nuinsuick River and Maishall's Cieek aie heavily polliiled.

While il may be suggesled lhal Ihe oilier ()plions would negate Ihe need Ibr No Till
and Ouaianliiie, we would like lo poinl oul lhal Ihe olher options. Oullels. diedging
elc. are way down Ihe hack and unpio\en >\hile Ihe No bill and (^uaianline options
can he aclivalcd by Ihe slioke ol a buearocialic pen, and A T N(J COS 1".

We also have grave conceins al Ihe speed ol Ihe waler level tise in Ihe 1995 Mood,
wilh lelalively little tainrall (I 2 "). l he inosi oh\ ions cause ol' this lapld lise compared
lo olher Hoods was Ihe massive eailhwoiks used lo lill Ihe Uldoiado Instate al

llillinudgel in I99d, demonshaling slaikly liow lill alPecls Hooding downsheam and
iipslream.

I'inally we would like lo raise Ihe issue oracid-sulphale soils in Ihe aiea, we have had
Iwo classic occuirences of this phenomena lecenlly, both olWhich caused lish-kills in
Ihe Capiicviinia Canal bul e.xlended Ihe lull lenglh oT Marshall's Cieek. I he cause was
disluibance of soils in Ihe calchmenl upstieam ol Ihe Canal in Ihe piepaialion ol a cane
laini.



II nppenis (u Ihis Assucialiun. Ilinl Ihis lingile ecosyslciii is al saluralion poinl. We aie
now well ink) (lie piocess orpolluling oni own nesl. Uiir chiUlien can no longei swim
ill Ihe Kivcr .Sysleni ami lesiilenls aie a! seiioiis lieallli rlsl-; when wealhei comlilions
pHuiuce algal hlooms and disluihanee ol soils causes lisli-Kills. We eNpeiionce much
woise Hooding wilh less lain lhan we did some >eais hack and we aie angiy ilial om
lepcaloil wainings l<) Council have lieen ignojcd lo (.lalo.
()wing to Ihe shoilnoss ol'limc. we aie sending (»nly Ihis ahhrc\ialod sMhiiiissioii. we
have plenty ol documentation on tile il' lhis is ol inlciesi to you. Please leel liee lo
contact us at any time.

We arc iel) ing on you as aulhoiilies in Ihe lield lo lu ing some sanily lo Ihe ruluie of
our area.

Sincerely Yours,

Andrew I lall

VICl- PRBSIDL-N r

802027

Rulh Ashlon

SI-CRRIARY

801055



relcplioMC (060) 230321
racsitiiilc (066)230310

Taleisoii Consullaiits

r.iigiiicci ing, IMaiiiiiiig and l^nviionineninl Set vices,
ro Hox 596

^elstra
26 Uoinily Sireel,
Pnslal Address

I'O Box 1000

USMORI3 2d80

Dear Sir,

Hcj_Miu:sliailsjL'iicekJ'lo(vd|)linii ̂ laiinjiciiitMil riaiu

Cfel-euii-i-i^_^5 ;,(M9)

117/6 Refet ence U) (he ahovc s(mly Telslio has a anniher aj cables (ha( (t averse
(hioii^h (his area. These cables were his(alle(l inidcr (he Telccaiwmmicadons Ac(
1991 Tart 1 secdon I2R, 129 and 131 (aking in(o consideradon (he access (a and
Jlood ejfec(s on (his neiwork.

Should (here he a need for Telsd a (o reloca(e or repair any neiwork due (o (he
excavadon of any drains, channels or (he darning of ccr(ain seciors (hen (hese cosis
are (o be borne by your client.

The ainoun( of resources and funding should ue be reipured (o relocaie Telsda's
neiwork cannot be supplied until a working plan is prepared.

Trusting this will assist with yottr study.

I}fv^ry Fisher
northern Sector CAN Planner

NSIV Country and ACT Region
29 April, 1996

Paierson

Consultants

3 WAV tno»s
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FAX MESSAGE

Di?iJayluu'iil: of School Edticnlio
Not III Const Region

vo iiox m

usMoncNsivzm

TfiJcphotie: 06() 211701

Paterson

Consaltanis

3 0 APR 1096

OOCUMENT RECEIVED

^yOBNO: 'A *3
H EM NO;

ACIION:

TO:

Attention:

Vaierson Consnitnnis Vti/ Liiniled

ICVV.Pntersan

Twin:

Sntrjeci:

MfijgaivJ. Ctvnpton-fones

mAUSHAllS UWTKI LOODPIAiN iMANAGTMmi VI^N

Rc^aniin^ yottr cones^JomJence of the 22 Ajuil, 1996 concerning iOe nhove wallet I
xvvnfd like io thank yon for Ihe v}tj)orhniif\j lo connnetif but must infotw yon thai the
LkjmrUnetil of School Edncalion is ptescnlly resirnclniin^^ and Ihv Notlh Const
Regional ofjicc is winding down Us operalhns, with all fnndions being Iranrfetred to
the Vkparhneni's office in Newcastle.

Accotdhtgly, I have foi win ded your tetter to the Newcastle ojficc and advhv you of their
address and possible conlacl petson :

Air llarty Wheeler
Oeparfnte/il of School ISducafion
NSW Covernnte/tt Offices

Level 1 Itnll Stmet
Newcastle NSW 23.30

I (M(st this is Batisfactoiy.

Regards,

djS^i
c

Margaret Campton-Jones



PaLerson

Consallaiits

I MAY ignR

DOCUMENT RECEIVf

30Uh Aprii, 1996 j JOB NO;
!  ITEM NO:

ATTISNTIOH; UlIJ, rATlSKOOIl

FAK iio ' o60-1>//566 ACIION:

HEj HAI^l5IIAL.L.n CnFEK Ft.OODrLAlN MANAGEMliiNT IT,All
COliHUNlfY HeWGLet™! Ai'UU. 1990 "

I would liko to have the oppoilonlty to have Nipul into the plou
to oiiGute lliut: existing and fntuie deve 1 opinent can pioceed wlillst
millliiil!31 ng flood Impact.

"•' iiitereet: is as a locol leslOent nncl lond owner of some twenty
, <2arg.

1  liave commlggionGcl (1994/1995) many tliousands ot dollars of
ciiirent Engl nee ring research keyed in with tlie Webb HcKeovm
computer Hood models for sites within the flood plan area.

2iiO Mey, 1996

I attended eeyment of your Comnuinlly Contact meeting at 1 he Ocean
.Shores Pulillc Scliool yesterday evening. T can only say J don't
envy yon the task of satlRfylng all tiie divergent needs and
opinions expressed. I don't tirlnlr Its possible.

I would appreciate the opportunity Lo have further Imput without
inonopollsiny your valuable time. Please phone me ot your
eaillest convenionce.

position is that development that doesn't exacerbate existing
^.joodlng conditions should be considered on Its merlls and that
' - - KP • f \A *. \.t ... V. • JU J. tlVt ,.',1 A lO «:U»U LIIUC

the Hood plain management plan NUT be used as a tool to alienate
luture polGiitlal ianduse options T^ Af tor aii the f iood plain
Management Plan Is about managing Hoods NOT stopping
development,

Best Negards, ^

noger Buck

Ph. 066 051754 W
010 660240 M

Fax 066 851966
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Paleison Coiissullanls Tty Lltl
P.O. Box 596

OKAPTON NSW 2^160

Palevson

Consultanls

3 MAY 1on«
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Unlpi prise House

1 rilzwillhin Street

Parramalta NSW 2150

Aiislrnlia

OX 28148 rartanialla

Plume (03)811 8600

Pax (02) 811 8688

Inlcinafiotinl Access (61 2)

IM)/r)rj)UIiN/002/l'll

30 Apiil, 1996

AUeiilioii K W Palersoii

Dear Sir,

Re; Mai shall Cieek Flood Plain Managenienl Plan

I relcr lo your leller of 22 Apiil 1996, in which you letpiesl a submission legauling ihe
subject matter

As Landconi has no land holdings not any oilier inleiesis on Ihe New Soulh Wales
Noith Const, it is not appiopiiale for Landcom lo make a snl)mission lowaids (he
subject study.

Yours railhfuliy,

Keith Deddeii

General Manager, Operations
LANDCOM
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1

GUMMAHI

The Brunawick Blver Floodplain Msnngemenfc

Investigation (BSC, 1989)(t))e Studj) foils in a number of

important restiects to adequately address the questions of

flood behaviour and flood mitigation optionn in tlie Mai'sholls

Creek floodi)laln and the BilliiiudBel Swamp area.

The way in wliich the Study has been conducted fails

to comply with the principles set out in tlie NSW Government's

Floodplain Bevelopment Manual (11^/1), 190G)(FBM) in a number of

substantial areas, relating to both the piocedures and the

content of the Study.

The Study does not follow the pioceduies set out in

the FBM relating to the existence, role and composition of the

Floodplain Management Committee; does not consider the possible

impacts of ocean overtopping of the dunes and of floods of less

than 1% probability; does not select the flood standard as

part of the investigation; does not take account of social,
economic and ecological issues in selecting tlie flood

standard or asnesBing flood mitigation options; and does not
consider all feasible oi)tions for flood mitigation measures.

The Gtudy does not take account of a range of
scenarios of possible greenhouse effect impacts. The reasons

given in the Study for not doing so are either inelevant or

wrong. A range of scenarios of probable and iiossible green
house effect impacts should have been modelled, covering sea
level rise, increases in rainfall, and Increases in storm

sui'ge height due to changes in cyclone frequency and intensity.

Failure to properly consider Uhe possible impacts of
the greenhouse effect could lead to new develoi>ment that might
within decades be subject to frequent flooding, and mitigation
works for existing settlements that do not stop flooding.
Ihe economic costs to both Council and the community could be
enormous, and a significant risk to life could also occur.

'Ihe design rainfalls used in the Ctudy are open to
serious question, as they are not based on all tbe available

information relating to both intensity and spatial distribution,
and they may lead to an under-estimation of 1% design flood
flows by 15-25%,



The 1% peak ocean level used in Ihe SUudy (2.6m AIID)

la based on a false assumption, and the 1% jjeok ocean level

should be AllD, The modelled assiunplion that peak storm

surge and high tide would occur at the same time is wrong, end

the effects of different relative timings of peak stoim surge

end high tide on flood levels in the Hew Bj'ighton - South

Golden Beach - Ocean Shores area should have been investigated.

The assessment of flood mitigation options in the

Study is totally inadequate. Some options have not been

considered at all, others have been dismissed without reason,

and the assessments of most options are inadequate and in some

cases contain serious errors. In particular, the performance

of the proposed North Ocean Shores flood outlet in relation to

flood mitigation, ocean inflow, beach recession, and possible

greenhouse effect impacts is not adequately assessed, and it

cannot be concluded that the outlet would have any benefit

even under present conditions.

The considerable differences between tlie 1% design

flood levels found in tbis Btudy end those found in the earlier

Marshalls Creek l''lood Study (rWD, 19G6b) have not been

explained, and may indicate that the order of accuracy of the

modelling of flood flows is equal to the benefit offered by the

suggested flood mitigabion options.

The failure to clearly define the aims of the Btudy

has lead to considerable t)Ublic confusion over t!ie Study's

results, and the lack of information and explanation of many

details of the Study make it very difficult to adequately

comment on sonie aspects of the Study.

The Study contains many faults, some of which ore of

sufficient magnitude to make it of no practical use in its

present form either for the puipose of rezoning land or putting

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

c  . 043 139
OcOffrt*'/; Mts. Robyn Gray

884 356

378,

2^82

3 May 1996

Your relerence: 95-049

Dear Sir,

Thank you for your invitation to participate in the consultations
about the Marshalls Creek Floodplain Management Plan. It is timely that

as 1 write, there is flooding in that area of the Brunswick Valley, so

the opportunity is there to look at the real life situation once again.

We considered the subject at our last meeting, and it was agreed that

there is very little tliat we are able to add to what you already will

have collected from Byron Shire and other records. There is some anecdo

tal information however, which may be of interest to you.

This came to us when we gatliered information about Brunswick Heads as

a holiday place. Owners of holiday cabins on the north beach told of tlie
marine wonders of Readings Bay before surplus rock supplies were dumped

there at the end of the river works in the early 1960s. It seems that

the water movement in that area was greatly impeded when leftovers from

tlie training wall project became "fill" in the Bay. Since that time, it

has been noticed that marine flora and fauna are not nearly so plentiful

and this has been put down to the change to water flow patterns.
If this information is useful to you and you need to know more about

it, please feel free to call roe.

Yours faithfully.

Robyn Gray



Mow Wftlps

DEPARTMENT OF HOUSING

Director

rn(ersoi) Coiisullnnts I'ly Ltil
PO Uox 596

Giaaon NSW 2^160

( >0 U'l'*l'r<K.«>

VfllH IC'IfffPIll:'?
"3 MAY 1996

Dear Sir

{Maislinll.s Cicelr iMninigriuriM Phiii

riiaiik you for youi invitation otreiing the Depaitinent of Mousing to pailicipate in
tlie above piojecl.

The Depnitnient has little involvement in this area and therefore will have to
decline your oHer.

Thanking you again.

Yours sincerely

MINI ALLEN

for The Regional Manager

51 Mooriee Sitcfrl, COffS 1 lARBOUR
P.O. Box 524 COrrs HARBOUR NSW 2450

Adrnlnljtiallon: lelpphoiie (066)50 1300 Fax; (066)50 1308
Client Seivice: rdephonc (066)50 1333 Tax: (066)50 1350
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Your ref: 95-049

N(M 111 Coital liKliCiilc uf lAFE

•1)liL((riin(r UliS(C - WullongliAr
3' 0 Uox (iJfi

Al *JlONVII>LK NSW n11
1 May, 1996 Mmiim ;h mi.*)

I :u; (hm.) iH . ,

The Direclor

Palerson Consullaiils Ply Llmlled
PO Box 596

Grafton NSW 2460

Dear Sir

Re: MarshaUs Creek rioodplain Managemeiil Plan

Please be advised lhal Die Noilh Coast Inslilule of TAPE do nol have properly iiileresls in
the study area nominated for the Marslialls Creek Ploodplain Management Plan.

Consequenlly, unless you determine a specific need for our involvement in the plan we will
remain as community observers and trust that the outcomes will nol adversely affect our
clients and staff who may travel to and from the subject area.

Yours faillhfully

j(^A—On**—J
Ross Cfiristian

Property Manager
North Coast Inslilule of TAPE

rc jw
File: winword/letlet/inaisliall

NEW SOUTir WALES tECHNICAL AND rUnUIEn EOUCAtlON COMMISSION
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NlilAVOUK/ rAMWOR lll AKliA
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Paterson
Consullcuits

10 May 1996
1  /, MAY tnnn

DOa.'MENT HEGtElVl^D

Mr Hill Palctsoii
Palcisoii CoiisiilUuils Tly Uniilecl
VO Box 596
GRArrON NSW 2460

JOB NO-

HEM NO:

; ACriON:

Dear Sir

Moilltetn Hcgloci - lainworlh Area

Ooonoo Ooorroo noad

PO Bo* 526 Tamworlli

Mew Soulh Wnten 23^0 Anglrafla

rncslrnflfi (067) 651 683

Inlnphorin (067) 651 666

MARSUALLS CRUliK rLOODPLAIN MANAGRMBN I PLAN

'lliaiik you for your request for a submission bom TransGrid on this Management
Plan.

'PraiisGrid, at IIjc present lime, has no assets or planned assets in tlie area.

Yours faithfully

'V .T. TArrmr
\o/s/\<:\q(

D TURNER
MAINS & ENVIRONMENT ENGlNEER/TAMWORIll

.•V

'A

tnawMi

TtartsOtld Is the laglslerecf btislriess name of the Elorlrlcny Transmission Aulhorlly
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Dear Sir

Wollongbar
Ayticullural
InsHlule

Biuxnef Highway

Wollongbar NSW 2M1

Auslralia

lelephorte (066) 24 0200

racsirntle (066) 28 1744

MARSIIALLS CREEK PLOODTLAIN MANA(;i-ME.N T Fl^AN

'l liatjk yon for your IcUer of 22iul Apill scekiiij; Hie comiiH^iiis of NSW Agriatliiire wllli
rcspccl to llic proposer! sUidy.

'Tiicre arc si|»tiifiraiU issocs NSW Agriailhiie would like r inlxKlied in llie shidy. Tlicse arc:

•  Acid Siilfaic Srnl - There is a hipji piohahiliiy iliat ihe maps sHidy area may eontaiii
aeirl snifale soil or potcnlial aeiil siilfalc soil. Whilsl risk have heen piihlished hy
Depaiimenlof Land and Waier Resouiees. I believe tlnU a more iletailerl sJndy of
the area is justified in order to undeisiand water (juality in that area. Thcie are a
mmilKa of firms which have expeiiisr in that aiea R.J. Smith and Assor iales phone
283 d72 at Alsionville and Neil Sntheiland, Soil and Water Control Murwilhimbah
phone 71(} f>44.

•  Aj»iiailtmal Dnul Classification - It would appear from your map that there cotild
well be sip,nificanl aj;iiculttiial land pniticulaily in the western sector of the stirdy
area. Some of these lands ate used for strp,ai cane prodmtion or have the potential
in srrj;ar cam* produclion. U will be necessary for a detailed study to be carried out
to identify ihe.se land.s. NSW Aj'iicuhirie could proviile this irrforrnatimi by way of
a consultancy.

•  Ttiine Ajpiutiniral I^nd in the Ryion Shire is a lirnittxl resotrixe. Trirrre ap,ricultirral
land cortsists of land classified of Class I, 2 or 3 or specialists latnls. Ilowever,
every effort should be marie to preserve these lami t:lasses for fntuie feed ami
fodder prorhrcts. These lands should be identified in the a|picttltmal land
classification study, and any rnanap.ement option pioposetl shorthi ensure that these
lamis are protected or manaj;ed in a way to provide this lesorrtce in the futuie.

Yoirrs faithfull

M R BI'LLER T

A}>ricnltural Environiiiciit Officer

CAWI'DA rA\Ui:LU-K t\MAKSnAD..UL r

Head Ollicc; IGI Kile Sticcl, locked Oag 21. ORANGE NSW 280U. Iclciihonc (063) 9! 3IU0
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The Director

Patersoii CoiisullaiUs Pty Lid
PO Box 596

GRAFTON NSW 2460

Falerson

Cfinsulia/trs
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ITEM NO

aOTIOM:

NortliPower
roBox no

2ic/v^niiwiorjsiREEr

LISMor^ NSW 2m

1ELEniOr€ (066)230660
TACSIMILE (066)23 0051

Dnar Sir

Marshalls Creek rioodplain Management Plan

Reference is drawn to your letter dated 22 April 1996 concerning the aljove.

NorlhPower has the following duties, obligations and powers In the study area wliicli may be affected by
management options outlined in tlie Newsletter:

1 To provide electricity supply to customers requesting connection iir the study area.

2 To construct and maintain any overhead powerlines, underground cables and other assets necessary to
provide electricity supply in the study area.

3 Ensure any earthworks or changes to tlie physical environment do not adversely effect NortliPower
assets in the study area.

As is the normal practice associated with such works, NortliPower would expect that all costs associated
V  the modification, moving, lowering, ralsirrg or proleclion of NortliPower assets brought about by
-luodplain Management would be met by Byron Sliire Council.

I  thank you for tlie opportunity to make comment on the Plan and hope that tlie above information is of
assistance to you. Please contact me on telephone OGG 23 0666 should you require any further
information.

Yours faithfully

VINCE KELLY
NETWORK MANA
NORTH REGION

GER

FOR rURTI lER llirORMAllON CONTACT: IVIr Vince Kelly - Phone 066 23 0666
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Mt K W PalciRon

Direclor

Paleison Consullanls Ply Lid
PO Box 596

GRAPTON NSW 2Am

i03N0:

fEM NO:

\GTION:

Dear Sir

CC:qIi
15 May. 1996

Re: MARSMALLS CREEK FLOODPLAIN MANAGEMENT PLAN

Thank you foi yoin leHer of 22 Apiil 1996 refiuesllng jnfiul liom NSW risheiles in leyaid lo Ihe
above plan.

I have allaohed for your use I labllal Piolecliot) Plan No. I VYfiioh sels oul In clear language Ihe
responsibllilies for envitonttienlal pioleclion undei Ihe rishetles Manngetiiet>l Aol 1994.

In regard lo Ihe opiions oullined NSW risheiies Is pailiculatly concerned about Ihe proposal lo
dredge Maishalls Creek.

As has been prcvlousry poirrlerJ oul lo Byron Goitncii and other cotnniillees artd consullanls wfio
have exnniined this issue, Marshalls Creek conlalns a variety of fish habllals and as a lesull a
polenllally diverse lish corninunily. To ascetlalrr v\1ial vahres Ihere are and lo be able to
accurately predict any rrapacls the lollowitrg aclions are suggested:

Address significant Issues such as:

f. The value (»f Ihe exisling cotnbinalton of habllals. in particularly shallow and deep
sandy areas.

2. The Impacts of removing ceilain habitats, e g. shallow shoals, on Nsfr populations In
lire cresk.

3. Possible changes in physical characteristics of Ihe errvironrnenl that may result from
dtcdgitrg, and their impacts on fisli.

A. The short and medium term effects of Ihe drerfging process.

To address these issues a research program Is broadly described;

1. A rrrappirtg exercise lo accurately locale fish habitats in Ihe creek.

2. An assessrnenl of benlhic invertebrates located in Ihe areas lo be affected by
dredging.

...21



3. An assessnietU of the dlstiibulion, populalioti siruclute and feeding ecology of Ihe fish
fauna of the area.

A. A coinpilalion of enviionnienlal paiaineteis sucii as letiipeialino. sallnily, oxygen. pH
and sediment composition.

In Older lo ohlaiti meaningful answeis Ihe foliowirig study ciiletia need lo he adheied to:

1. Sampling should be conducted over four seasons so as lo account for naluial
vattabilily.

2. There needs lo be conliol sites lo guage experimental against natural variations.

3. Adequate replication is needed so as lo document natural vatlabillly In Ihe
paiamelers studied.

4. If Ihe dredging project Is lo proceed a mortiloting period of about t\M> years Is needed
lo documerri parameters wirich may take longer than 12 monllis lo recover from
dredging effects.

Should you wish lo discuss Ihe mailer any further please conlacl rrte on (066) 261 394.

Yours sincerely

')//Oraig Copeland
Regiotral Biologist
rish Conservation Management Branch

NSW Ftstierlec, Oriixiier lttgriv\ny. Wottoi>gl>ar NSW 2477, Adsltnttn
Tel: (06Q) 261 394 Tax: (066) 261 202
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M/'iyU. G(;;KL)
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Paterson
CoMSuUct'i'^s

1 7 M&Y If"!"
nECE^VEO

llieDimclor i JOF3 NO'
Paleisoii Cousullatils Ply LiiuilotJ ' ] | ', lO
Pnglneerifig, Planning and Erwiionnienlai
OOA Piince Slreel ,
GRAFTON NSW 2460

ATTENTION : K W Pallerson

Rnacls and Irafflc

AnMioilty

Gfaflon Zone

R T A

Better llo»dt. Safer (toads.

Saving Uves.

Jl VklofU Street

& Hflon NSW 2«0

Ifleplione (Ofid) 40 tJOO
ra(dmne(06«) 40 1)01

ro Bo* 576

GraOon NSW 2460

DX 7610

MARSHALLS CREEK ELOODPLAIN MANAGEMENf PLAN

Dear Sir/Madani

I refer to your lelter daled 22 April 1996 concerning llie above and advise llial Ihe
Study Aiea for Ihis Plan will be affected by lire Autlrorily's future loule between
Biunswlcl< Heads and the Queensland Border.

Ihis investigation is currently Ireiny underlaken in conjunction with tire
De[)a!tinent of Uiban Affairs and Planning and the Uepaitment of t ransport.

The pioposed road will be rerjuired to be constructed across Ihe tloodplain above
the 1 in 100 year (1% AEP) flood level.

Yours faithfully

.Q3)IIlv^

P J Collins

Zone fVlanager

C:HisBrst)rp«i<gtGle>*>(M7igO



Mr Bill Patterson

Dear Bill, C
I have assembled some relevant documentation that should be of assistance in

your presentation of bacl^ground and understanding of the o[)tion f)references
given by tlie community over now a decade and lire Marshalls Creels rioodplain
Committee during tlie past 5 years.

Firstly, I have given to Lex Nielsen copies of pliotogra[)hs and a Lands
DepartmerU map showing major natural outlets to the ocean itr the vicinity of
Wooyung and Golden Beach.

All of these outlets are closed and have been closed manually.

The construction of the canal at North Ocean Shores was conditional upon the
construction of a permanent outlet to the ocean.

To assess this operation, a temporary outlet was constructed and was
functioning over a A year trial period (1972-1976).

T his period coincided with the worst rainfall recorded this century and the
highest ocean elevation which resulted in severe flood damage from Brisbane to
Sydney.

There was no environmental damage to the area now known as Billlnudgel
Swamp because the floodwaters escaped througti tills outlet.

Ihere was also no damage to the canefields to the north because the
floodwaters in that area also escaped through this outlet.

As stated earlier there were several natural outlets prior to this canal outlet but
these natural outlets were apparently blocked by sandmining in the 50's and
GO'S.

The construction of Golden Beach also blocked a major outlet point and this is
clearly shown on Lands Department photos.

For very dubious reasons Council ordered the developers to close this outlet
after A years of successful trialling under extreme conditions and at the same
time accepted tlie consequences of increased Hooding caused by this closure,
(see annexures)

On Mothers Day in May 1907 another severe rain event occurred in the area (no
elevated ocean event this lime) and because this last remaining canal outlet was



CM

blocked, floodwalers from tlie catie fields, tiislead of escaping lo the ocean via
Ihe oullel flowed soulli Ihrougli Ihe catial atid caused severe flooding in the area
under investigation.

There have been several spurious attempts to prove that tliese outlets either do
not work, never existed or are expensive or environmentally damaging

Orte of these lies was ((uoled at the first public meeting and was oljlained when
tlie outlet was not even cortnected lo the drainage system and modelled to the
ridiculous widtfi of 200 metres.

You will find that by examining the documentation of increase in flood heights
because of these closures that the floodwalers are raised from .5 metre (Council
Town Planner 15/11/83) to 170 mm 7/0/95.

Not llie 25 mm given by yourself in the presentation (se annexures)

In between Itiese figures are variations on these figures with the
acknowledgement by the Shire engineer that the flood outlet made a "significant
difference" contrary to the previous figures given earlier and (luoted in your initial
presentation.

Ttie furtlier blockage of the canal by the construction of the bund (instead of a
bridge the UA consent condition) caused major damage to the canefields
because the canefields floodwalers were no lunger able lo escape to Ihe ocean
by the rtalutal outlets and were also now prevented from flowing south through
residential properties as ha[)pened in 190A

Tliere is a huge amount of scepticism among residents at the studies carried out
lo date to fitove that dredging of ttie river and the construction of lliese outlets
are either environmentally damaging or prohibitively expensive t^ecause the
residents know from experience that neither claim can be proven from their
actual experience under the natural condilioirs they are asking lo be
restored.

The claiiTi that the outlets 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.

Jhere is a plus to tlie bund being constructed in that it would now be possible to
trial the outlet again with no risk lo the population because it acts as a barrier lo
inundation from the north and would solve the problem of the canefarrners.



If succGSsful, Ihe bund could bo roniovod oihJ llie soullioiti fiuodwalerR could
escape lo llie norlli as detailed on the Notes on l lood outlets 7/8/95 luillier
reducing the levels south of tliis illegal obsliuclion.

If you removed the Internal training walls (identified try Robin Warner as Ihe
major source of sillalion in (HtunswicK River f Ml June 1909) and drerlged Ihe
accumulation of sand behind Ihese walls wilhoul dredging further, the river
would naturally scour to it's original deplh and with the outlets hack in ciperalion
you would achieve the optimum benefit with the least errvironmental damage.

lllis optimum benefit would be in the vicinly of .5 metre as or igir tally indicated
by the Council Town Planner 13 years ago.

Incidentally when the developers (at that stage an Alan Pond comfjany) illegally
blocked the canal in 198T with a low bund to allow truck access to the area now

known as Tern Peach, the State Pollution Commission (acting on a complaint
by myself) ordered the blockage to be removed l;ecause of rhe damage
occuiirtg to the area caused l^y acid sulphate runoff of the elevated water level.

1 here were no objections froirt tfie ertvironmenlal lobby to the raising of the
water level because they thought if the area became artificially flooded they
could successfully slop Pond from developitrg further.

In fairness, I don't think they realised the conseguences of increased flooding on
either the canefarmers or residents in Ihe area, nor the increased risk fionr acid
sulphate soils runoff caused by the elevated water levels.

the Govenrment lias now been convinced to purchase this tract of land to
fnolect It from development but this also is a irlus as to reconstruct the outlet
would not involve further compensation lo any private owners.

I am happy lo expand on any or all of these froinls If required at short rtolice.

Yours sincerely

Jfni IVIangleson.
16th May 1996.
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Dear Mr Palcisoii

olotGoco; 95-(M9

MARSH ALLS CRLtsK PLOODPLAIN MANAOIiMLN P PLAN

Thank you lor your lellci or22 April 1990 coiiceitiing (he pioposed lloodplaiu iiiaiiageiiietil
plan.

2. The Dcpailmenrs icspoiiRihilllicR in floodplain nianagcnicnl aic conlineil to Ihe
piocc.ssiiig ol (hall local ciiviiontncnial plans (Llil's) pirpatcd hy councils, which affccl
Hood liahic land. In Ihis rcgaid, lltcic aic ptovisions in Ihe. Noilh Cttasl Regional
Lnvironntcnlal Plan, 1988 (clause d5A) which ic(|iiiie LLPs lo icsliicl any inciease in
devclopinenl inlcnsily of .such land. I he Dcpaitmcnl has no involvement in coM.sideralioii
of Hood hchaviimr on land which is aheady zoned lor a paiticular puipose. In such malleis
the local council has sole responsibility.

3. While the Dcpailmcnl would like toconliibutc to lioodplain management issues,
limited stall rcsouices make Ihis option impiactical. Tlic Department wovdd, however,
apjiiecialc being kcjil informed - perhaps liy icceiving copies of the minutes of meetings of
the piopo.scd communily con.sullalions.

4. I luisl you will understand the Depaitment's position in the matter. Please contact Jim
Claik in the event of any eiKpiiiy.

Yours sincerely

Trevor PriorTrevor Prior

Manager
(Noithern Regions)
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raeiimUe .066.42 2243

Coiilacl: Duicc Blufidcii

Dear Mr Palcisoii

MAUSIIALLS CREEK rLOUDPLAIN MANACEMEN1 5 rUOV

lltank you (or your IcUci or22 Ajiiil 1996 InviHit^ the I jivitouniciil Pioleclioii Atillioiily (EPA) to
provide a suhitiission ouliiniiig issues we coiisidci liiipoilaut to iucoipoialc in the nbovemeiitioiicd
study.

Wc oflci (lie rollowing coniiucnts lor your considciatioii.

(yciicinl coiiimcrits

It is iiupoflniit thai the plauiiing for future Hood luitigalioii fully nddicsses the feievant ciiviioiunentnl
issues so that (lie luanngcniciil of (lood pi one laud is uiulci taken in a sustaiiialile inanner. Ilie
lloodplaiii should not be viewed in isolation but as a coinponcnl of a fully functional fiver and
catchnient system. In particular, wc strongly recommend that you consider the management of the
lloodplain to achieve the discliarge of high tpialily water, not only the capacity of Hoodways to safely
discliaige in latge flood events.

Storimvntcr niaiiagcinciit

■j he development and implementation of the lloodplain management plan should be Integrated into the
uiban and ruial slormwater management .system. Stoiniwatcr should be managed in an
cnviionnientally, socially and economically lesponsible inannei. Wc recommend (hat an integiated
stoimwalcr/IIoodplain management plan be developed that Incoipoiates all land mnuagcmcnt, planning,
education and eiigineeiing aspects to minimise the adveisc Impact on water (pialily in (his cnlchment.

Performance criteria should be developed with respect to water ipialily and (juanlity nianagemcfil
protocols acceptable to the coinniunily.

Oeleiilioti basins
Wc iccommcnd that any detention basins platmed for reducing Hood peaks lie designed so that (hey
have multiple uses in the management of Hood and storm water in (he lloodplain. We encourage (he



provision of prtniary dcicnlion basins and cnginccicd wetlands to iclaid (low atid to facilitate the
discliaigc ofliigh <|tinlity water. I licsc stinclnics slioiild be designed so (hat (bey facilitate the removal
of suspended sediment liom the water column. If feasible, these management systems may l>e able to
be incorpoiated into multi objective, open space icseives for public use during "normal" (low periods.

Secondary vegetated liltcr strips, detention Ijasins, tiasli racks and other sy.stcms that remove suspended
and other matetial fiom the water column near its soince should i)e integialed into the lloodplnin
management plan to piomote the discharge of high (|ualily water.

Structures and management techni(pies associated with the contiol ofstormwater .should l)c designed
in accordance with the lil'A's Drall Urban Stoitnwatcr Pollution Crmtiol I'ail C Constiiiction

Guidelines.

Creek clearing and widening
Creek clearing and widening may give rise to considerable stieandrank erosion and/oi instability.
Strcaml>aiik ei.soion will piomotc downstieam .sedimentation, possibly causing mifofsecn sticnmflovv
problems, in addition to the di.scliarge of poor <|uaij(y water. A .slialcgy shonid be developed to picvcnt
strcambaiik erosion or water qtinlity impacts icsulling fiom any cicck cicniing or widening works
undei taken.

Developnicnt constrains
l)evclo|uncnt within the lloodplnin and its immediate catchment should only occm if appiopiiate
pollution control measures and land use management piactices can be successltilly implemented.

Acid siiirnlc soils

f ile distinbancc of acid suifale .soils must be managed in a manner (hat picvetils the discbaige of acidic
leacljalc . I he Dcpaitnicnt ofCaiid and Water Conservation has lelcased maps desciibing aieas wliete
acid sullhle soils arc likely to exist. It is noted liom these maps that much of the aica under
consideration lias a high ptobabillty of containing acid sulfalc soils. I he area at iisk compii.ses not only
(lie (loodplaiti but also the bottom sediments of Maislialls Cfcck. (!ousliucllon activities that may foim
pait o( the Hood miligalioti propo.sals associated with the management plan may have a high fisk of
dlstuibing lliesc soils. Ciiven the .scveie constiainls to constiiiction activity posed by add sulfate soils,
llooil and lloodplain management for the IVlarsballs Cicck system may need to t)e orientated towaids
management rather than stiucluial options. I be lU'A has iclcased the As.scssmcnt and Management of
Acid Sulfate Soils Guidelines for I .and Management in Coastal Areas. 'I hese guidelines should be used
as a basis for the development ofa strategy to manage acid sulfate soils.

Use of iici bicidcs

I he l-i^A ie(julrcs that any herbicide u.scd on or near waters be legislcrcd for this use and be used in
nccoidaiicc with llic l{i(>cl dirccllons. Wc cncouiagc llic ndoptlon of management systems llial do not
rely upon the icguiar a[)plicatlon of liciblcides to coiiliol weeds in sensitive calcbmcnls. If rcgnlnr
weed and vegetation management l.s considered neccs.saiy in the lloodplain management plan, we
encourage (he Invcsligation of methods of integialed vegetation contiol that do not lely upon the
a))plica(ion of herbicides.

If the HPA can otfcr further advice on this issue please contact I3rncc IHundcn at our Gialloii office.

Yours faithfully

E;uaeme uuni)
UegionnI Mniingcr (North Coast)
for Uli cctor-Gcneral



Waterways
We re with you on Uie waler

23 May, 1996

Mr. K.W. Palerson

Oireclor

Pnlcisoii ConsuUanls Viy. Ltd.
Post Otfice Uox 596

GRAF TON NSW 2460

Subject: Marsliall Creek Flootlplain Managenieiil Plan

Dear Mr. J*alersou,

PaLerson

ConsullMits

7 n MAY tntiR

DOC'.': 'C.MT nECEIVED

1 JOB NO-
! n EM NO:

AGIION:

'rhaiik you Tor your Icller dated 22 Apiil 1996 regaidiug the above mailer.

The Waterways Autlioiily has responsibility for navigation and safe boating in NSW and theierore
has no paiticulai comment on the issue of flood plain management.

The only matter of particular interest would be the entry of silt to the system witich over time
tends to restrict boating activity in tire area. Any action taken to reduce silt entering lite system
is viewed i>osilively.

Should yort or your stalVrequite any rurthci inrorrnalion regarding rravigation or dredging of the
system please contact me at the address or telephorrc number shown below.

Yours sincer ely,

V Lawrie McEnally
A/Regional Manager North

Msrr WArr-:rnvAY.s Arii iiorurv lux.ioNAr. or r ir i: Nmnii c:oi is iiAiurouir sr.irvici: rr^Niiu-. Jordan ksim.anadi-.
ivo. nox y?:.] con s nAiuuaiR ii.i iv nsw mso

Ti'.n-.i'HONi: maisiSKK) ma or :rr;2<i i Ac.srMii.i-.: rMnrsi i:rr.2



Slate Emergency Service J
LUCALII

Paierson

Consultant

iiAl (.niARI I.U.'

oliire Ofricee,

3 jijH innB

UOGUMEN! niHGHIVED j.

Mr .K.W.raler.ion,

Direcbor ,
Patersori ConGultantn

P.O.Box 596,
GIMfTON . 2^60

JOB NO; 1"''

ITEM NO:

ACTION:

Dai Ley Btreeb,

MULiUMBiMBy.2'«82.
"79nnmay7199D.

( )lit I <iri (-IH V

Dear Sir,

BeJ Marshalle Creek FlooBnlaiii Ilanagemenb Plan

In reapojiGe bo your reoenb requenb for inforniabion concerniiif^ the duties,

oblipjabions and powers of the Byron Shire SES relevant to the Harshalls

Creek Floodplain I have enclosed herewith information considered bo meet

your requirements.If any further inforination is required it could be

obts^ined from Gordon Campbell who is the SPiS representative in the Marehalls

Creek Floodplain Management Committee.

Yours faithfully,

Brian Pilcher.

Local Controller,

Byron Shire SKS.

per

TUF, S I A t K r.MI.KCF.NCV SI.KVIcr. IS

VOLUNIF.IUCS A.S.SP^MNC IIIF.IK COMMCNMY

DURING F.MI-KGF.NCIF.S



State Emergency Service J
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t^liire Offices.

Palle.Y Street«

Mullumbimby. 2't82.

Om icIrM'iicr

Your irlririu:c

Re: MarshallG Creek Floodplain Maaagenienb Plan

Mubjecl: The Puties,Obligations and Towers of Myron Mlilre Mtate Mmergency

Mervice with specific Reference to Marshalls Creek Floodplain.

1.The Myron Cliiro Mtio is the Combat Agency for floods in Marshalls Creek,
Lacks Creek and Yelgun Creek catchment area and their floodplain which
encompasses the area under consideration.

2.As such blie CMC lias the duty of providing to the people of the Floodplain

a.up-to-the-minute information on the likely development of a flood

situation.This is achieved through information gatliered through the

resources listed under below and disseminated through media outlets

and to specific at risk persons through the Warden Cervice.

b-organisational assistance through the Vfatdcn Gervice to those people

affected by the flood situation,

c.with tlie assistance of Byron Ghire Council and otlier resources available

to it practical assistance to affected people.

e.g.c-1. sandbags to keep out rising floodwaters

C.2. removal of fallen trees affecteing homes,streets and driveways

c.3» rescue and relief of people affected by rising floodwaters

and needing urgent medical attention.This is achieved by the

use of high level vehicles and helicopters

c.^l. in extreme and prolonged situations with the assistance of

J).0.C.3. food supplies to those in need

0.5* organisation and registration facilities for people needing

to leave their homes.Tliis is done with tlie assistance of

Police and D.O.C.S.

TIIF. SI ATF. rNrr.UCF.NMV SF.RVICl. IS

VOl.UNIFF.US ASSISI INC lUrjU CUMMUNIIY

0IIHINC F.MF.h(:F.NCIi:S
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5.The powers of Byron Shire SES exercised by the Local Controller include

powers

a.to call upon other Emergency Services to assist operations

e.f^-Police V.H.A, D.O.C.S.

b.to order evacuations wliere people arc perceived to be in i^reat danger

by reinaiiiinr, in their present nituation or lescue personnel would be

in dant',er if called upon bo attempt rescue in an extreme situation-

'f.facilities available to Byron .'iliire BIDS in meetirifr its responsibilities

are

'l.a. a fully tiianiied and equipped II. In the .'Jhire Offices in Mullumblmby

wliich receives >collates and dissertiinates Information relevant to

flooding on the Floodplain

'l.b. an ALEBT system for acquiring rainfall and river level recordings

as they are occurring. (Bee Annex a)

U.c. advice from the Bureau of Meteorology eitlier from forecasts received

via Bivision II.Q. or by direct phone contact.

'ud. a team of manual rainfall and B.L.readers to supplement tlie ALERT

system or replace it in the event of physical or radio failure.

(Bee Annex B )

h.e. floodboat and Gtorm Rescue crews to render assistance where needed

fKf. lists of other resources available to enable the organisation bo

discharge its responsibilities

'l.g. a V^ardeii Service keeping watch on the situation "on the ground" and

providingorgaiiisational and practical assistance to people on the

Floodplain.

Brian Pilcher.

Local Controller,

Byron Shire SES.
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/AHMEX £.

CILAPTER 4 - ANNEX B

DXRON SHIRK S.B.S.

RIVER LEVEL GAUGE lUlAUElLS

Gauge No. Stream Map Ref. Gauge Reader Phone No.

R.L.I VJilsons Ck Huonbrook

390406

Sfeaiv=Giep4rarcki D66:-840032

R.L. 2 Byron Creek Byron Bay

515265

To be arranged

R.L.3 Hullumbiinby

Creek

Huonbrook

425414

Ron Butler 066 842449

R.L.4 Coopers Ck Huonbrook

360414

Rierre Giraud 066 840163

R.L. 5 Main Ann

Brunnv/ick R.

Burringbai
309470

Peter PassCield 066 845554

R.L. 6 Main Ann

Brunswick R.

Huonbrook

412468

A1 o i ch e e-- 066-845259

R.L.7 Main Arm

Brunswick R.

Huonbrook

447436

Hike Rosee 066 841354

R.L.B Main Arm

Brunswick R.

Huonbrook

473417

P.econn Squad

S . E . S .

066 842222

R.L.9 Brunswick R. Huonbrook

485415

Reconn. Squad

S.E.S.

066 842222

R.L.10 Marshall * s

Creek

Huonbrook

440467

Jason Mangleson 066 845399

R.L.11 Marshall's

Creek

Huonbrook

483463

John Ludlow 066 045271
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(cont'd)

Gauge Ho. Stream Hap Ref. Gauge Reader Plione Ho.

n.L.12 Marshall'e

Creek

nruiis . Ildn

500464

Bruce Butt 066 001046

n.h.13 Lack's Creek Durriiigbar

470476

Bruce Brougliton

+ Alert

066 002532

R.L.14 Lack's Creek Druns. lids

494467

Uavid Grant 066 B01209

R.L.15

*

Ocean Shores

North Canal

Pottsville

533479

IJebbie Cooper 066 802022

1—1

ei

Village
Bruns. (Ids

514467

VJally Walsli 066 001140

^ RU-? YEkcan
ClK.

PoHsv.K.

RelevQirit to Mo*^&t-ioll5 Cveek Fl ood plair\
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Map UeC. Maine Location Rhone Mo.

R1 JKi-Varllayinan

R2 Stan Sigley

R3 Ron Butler

R4 VJayiie Ityland

R5 Lance Frost

R6 Doug Henry

R7 DMlrrBoyd

R0 ^ Marlene Daggeley

R9 "X" Jolin Ludlow

RIO Bruce Brougliton

Rll Matidy Paron

R12 Ron llulbert

Wilsons Creek

Wilsons Creek

Mu 11 urnb i tnby Creek

Main Arm

Upper Main Arm

Palmwoods

Blindmoutli Creek

The Pocket

The Pocket

Middle Pocket

Yelgun

St. Helena

S84319

040122

042499

845335

845212

845204

845468

845341

845271

802532 4 Alert

801483

847214

Relevant -to Cvetk F\
Oocipl



30 May, 1996

Pa(ciM)ii Consultants Ply Ltd
P.O. Box 596

Gialton, NSW. 2460

96/469 MC:CM
Our rcfeience: 95.04^
Your leference;

Pater son

CunsuUanls

3 JUH 19,13

DOCUMlHMr RECEIVED

JOB NO: ^15- OVU

n EM NO:

ACTION:

KUKSft WiLf>;

NSW

NATIONAL
l'AIU<S AND
WILDLIFIi

SERVICE

Dear Sir

Rc! Maislialls Cicek PiooUuhiiii Management t'hiii

I refer to your letter of 22 April 1996 ie(|uestiiig a submission fioin the National l^atks and
Wildlife Service (NPWS) on the above proposal.

NPWS has duties, obligations and powers un<lcr the National Paiks and Wildlife Act 1974
the Hnvitoinncnial Planning and Assessment Act 1979, and the I Inenlcncd Species
Conservation Act 1995.

NPWS's aieas of interest include management of lands leseiverl iindei the NPW Act, floia
and fauna, and cullinal heritage. NPWS has a statutoiy lole in iclation to enviionmcnlal
impact assessment, paiticulaily wheie this relates to impacts on llncalcncd flora and fauna,
thieatcned populations, habitats and ecological communities.

With respect to (he Maishalls Creek area, NPWS has icceiilly acrpiiied the major ily of the
lands which lie to the north of your .study area for the Billirtudgel Nature Reserve. The
final boundaries of this reserve have yet to be determined, but could include parts of the
study area. Biunswick Heads Naltne Reserve lies immediately to the south of yrnrr study
area, and the area contains wctlairds protected under State lurvirmimcnlal Plannirtg Policy
14. In addition the gener al area is known to contain a number of sites of signilicatrce to the
locnl Abortgiiinl community.

In view of the proximity of sensitive arrd reset veil lands, NPWS considers it essential that
any of the works proposed in the management plan receive an appropriate level of
envttonmenlal assessruerrt. Attached is a list of errvironmcntal issrres which the NPWS

considers should l»c addre.ssed, althoirgli it is recogni.sed that .some will be more applicable
llian others, would tieeil to be clo.sely ctHt.sulled rcgardirrg any management decisions
which may affect the hydrology or other attiibrrtes of lhe.se re.sci ved larrds.

In addition, any nranagement actiorrs which are likely to affect threatened plants or
animals, or their habitat, may need to obtain the Coiicurience of the Directoi-Gencial,
NPWS, before they may be carried out.

AtMrrultdn-ninrle 100% rcrycfcd pupci'

Noribem Zone

0101 louse

24 MiKjuce Street
C'offs llntbout NSW

Australia

R71h.x9H

C'ntfs I laibour 2450

fax: (066) 516 187

Tel; (066) 515 946

I lead Office

4 3 Brltlee Street

Mmstviile NSW
Australia

PC Box 1967

1 lutstville 2220

Pax: (02) 585 6555

Tel: (02) 585 6444



Please conlacl Juhii Tuibill al tliis oflice if you would like (o discuss ihis luaKci nnlher.

Yours railhrully

tAc^
Mad Canieioii

Manager, BiivironincnUil Planning

for DIRUCrOR-GIINliPAL



NSW N/VnoNAUvvukS And wu.DUrKSkuvio; NoiniiiaiN /unk

KNVIKONIMkN I At ISSUKS TU UK ADDUkSSICJ)

INlRODUCriON

"I he f»»llowlt»g list is |)H)vitIc(l lo assisi picpatalion of I )cvch'pincnt Applicalioos. I he list del ails the iiiiidnioni itifoiinatioii llial is
rcqoiicd hy the New South Wales National Paiks and VVIldlile Set vice (NI'WS) in their assessment of such applications.

Please mtic that the piovision of inroiiuadoti in accoulance with this list tloes not negate the applicant s ohiigations under any
legislative or planning insliinnents. NPWS suggc.sis that the applicattl contact the lelevanl local council, and the Dcpaitment of
Uihan Alfniis and Planning, to asccitain these ohiigations.

GENERAL

I. Map(s) showing the locality of the pioposcd development in a legional and local context. Local context maps should be based
on 1:25 0(X) lopogia[)hlc plans. Photogiaphs of the .site's key nitiibntes may piovide viscfnl documentation.

A dcsciiption of the existing cnviionmcnt on the suhjcct land and .suiionnding land, the pioposcd development and nticillnry
woiks, and the maiiiiei in which the cnviionincnt will he modilicd hy the pioposal (particniaily with icgatd to the dealing of
unlive vegetation and impacts on fauna habitat).

tc atea suliject to dovclopiiieut should he cleaily ideiililied on an appiopiiately scaled plan. Ihis inchMlcs all nncillaty woiks
such as Iniildiiigs and other stiuctuie.s, paiking aicas, loadiiig/pioccssing/licalmeiit aicas. access loads, and matcilal stockpiling

2.

aicas.

A. I hc applicnhility or olhcrwlsc of Local Imviionment Plans (LLP), Regional linvlionmcnt Plans (RHP) ami State Hiiviiomncnta!
Planning Policies (SLPP) to the site should he dcteimlncd and detailed. In paillciilai, youi attention isdiawn to SHPP No. M -
Coastal Wetlands, SLIT No. 2G - Lilloiai Ralnfoicsl. vSI-IT No. AA - Koala llahilal PnMecllon, and SLIT No. d6 - Piotection
and Management of Native Vegetation.

FLORA

1. A compichcnsive dcsciiption of the vegetation on the site. Ihis will Inchnic an assessment of the condition of the plant
comnnmilics picscnt, inclnding the designation of conscivation signllicancc at a local, tegumnl and State level, and the
tdciitHicatioii of Ihc piesciicc of any llncatencd species, populations ot ccoh»gical cotnninnilics listed nndci Schedules I or 2 of
the Thi<niien<r(l ̂ {frcics Conseivali(f/i Act J995 and any Rate or 'I luealened Anslialiaii Plant (ROI AP) species

2. A plan .showing the dislriluition of Ihc I hicatcncd and ROI AP species and the vegetation connmmities on the site, and the
extent of vcgelalloii pioposcil to he clcarctl. Ihis plan should he at the same scale as Ihc plan of (he nica subject to
development in oidci to a.sslst in the assessment of Ihc linpncl of the piopo.sal on the existing vegetation.

3. . hcic the assessment cnnchidcs that thicatcncd species, populations or ecological commnnilics, or their habitats, exist on oi in
pioximlty to tlic suhjcct land, Ihc clfecl of tlic pioposcd dcvciopmciil should he delcnnincd in accoidancc with the eight point
test dcsctihcd in .Section 5A of the Etivitoninrnitil and A.'iscssmcni A(i 1^/9. An assessment of (he impact of the
development on flic plant conmumitles and/or RO I'AP species slioidd also tic. piovidctl.

A. A dcsciiption of the incasnies proposed to mitigate and/oi amclioiatc the impact of Ihc development on the plant communities
nud/or '1 hicatcncd and KOPAP species.

FAUNA

1. A fauna sntvcy to identify the di.stiibniion and nhnndaiicc of fauna .species known oi likely (o ntllise the site, including a
dcsciiption of available fauna habilnt.s and an assessment of the conscivation status of each of (he faunal componciils at a local,
teglnnni and Slate level.

2. A plan showing the icsnlls of the above survey. I his plan should he at the same scale as the plan of (lie area subject to
dcveloptncul to a.ssisl in the assessment of tbc impact of llic pioposa! on the ulcntlficil faunal components.

3. An a.sscssmcnt of the impact of tfie development on the Idcntllicd faunal components.

A. An nssc.ssmcnl of die existence or likely occniicncc of ibicatcncti species, popnlation.s or ecological commuiiilics, or lliclr
liabllals on (he .subject land. Whetc the assessment concludes that Ihicalencd species, popniatinns oi ecological communities,



ihcit exist on o> in (noxiniily lo llir sitl'jrcl Innfl, iIk^ rllcM l ol llic pioposeH (Irvrli>pnien1 slnnilcl he ilrlciniiiieO in
nccoulaiuc with llic cif»lil ptiinl Ic.sl »lcRCMhc»l iti .Scclioii r>A of llic hMvimntifntol I'hmninfi /imf A.isrsMiiftil Art 19/9.

5. A (Icsciipflon of Ihc incasuics pio|»osc<l lo initlgnlc ntnl/oi nniclloialc llic Impact of tlic (Icvclopincnl on the Kicnillfcd fniiiinl
components.

CULTURAL

I. 'Ihc piescncc or absence of Aboiiginal .sites slioohl he idenlificil ami Ihc sigiiilicancc of the aica t(i Ihc local Ahortgnial
population must he ticlci mined. Accoidingly, n seaich of the NPW.S Ahoiigimd sites legistci should he made and the Local
Ahofiginal Land Council shonid also lie con.snltcd with legaid to any Aboiiginal hciilagc issues associated with the proposed
development.

2. Aboiiginal sites and places of sigiiilicancc to the Aboiiginal commiiiiily nic lo be rielailcd on a plan. I his plan shonid be at the
same scale as the plan of the area .subject to dcvclopnienl to assist in the asscssincnl of (he impact of the pioposal on the
identified cultuinl components.

3. An a.sscssTiicnt of Ihc impact of Ihc dcvclopmenl on the identified cultuial sites.

4. A description t)f the incnsmcs proposed lo mitigate and/or nmcliointc the impact of the dcvelnpnieni on the identified cultural
sites.

5. A contingency plan that details the incasuics trr be taken in the event that aichacological sites ate discovered during Ihc course
'operations must Ire prepared.

NOTES

Surveys and Assessments

1. Conclusions drawn in surveys and assessments must be subslanllalcd fry evidence resulting fioin those surveys and
assessments. I hose conclusions must be directly translated into the documerrl being supported by the srrrveys arrd assessrircnts.

2. All surveys and assessments should refer to the NPVV.S tiatabascs and Schedules I and 2 to the Ihtealened Species
Comervaiion Act 1995.

3. I'auna, Ihrrn ami cultural surveys and assessments shouhl be irndcrtakcn by suitably rpialified persons and Ihc rpiallfications and
experience of Ihc persons undertaking the work detailed.

4. Dates, site locations, design, methodology, analysis tcchni<|ucs, and weather conditions at Ihc time of the assessments arrd
surveys ntusl be dc.sctil)cd.

NPWS Dalabascs

5.' .e NI^WS can provide records of Mora and fauna held in the Wildlife Atlas ami / or Rare or Ihicatcncd Australian rianis
(RDTAP) dalabascs. In additioir NI'WS has an Aboriginal Sites Register ol which searches can lie made. Ihese service.?
generally attract a fee. limiuircs should be tirade lo NPWS llirrstvillc ollicc, telephone (02) .58.5 O'tdd.

6. It should be noted thai the above dniabases arc not conrpichcrrsivc and shmrld only be used as a guirle. They do not negate the
need for specific site investigations.

lilirniT • • . ■ . . ^



RAILWAY SERVICES GROUP
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Your Ucf; 95-(H9

Palerson

Consullanls

f, JUN mn
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JOB NO- M' v v' V

: M EM NO:

I ACTION:

rRlcisoii Coii.siiltniirs IMy Ud t
ICitgiiicci riniiiiiiig & EiivhoiiiiictMal Services
r. O. Box 596

(JHAnON NSW 2'16»

otiu coast Inliasmtrture

t lauagetueutceutre

<1 Rent Street

ruincRAnoN NS.W, 31R0

M: tOfiOt -12 51/14

1*: tOCR) /12 9409

May 31, 1996

Dear Sir

Ke; IVIarslinlls Creek nootli)lalii IManngciiiciit I'lan

ni/liniiilgcl 90^.276h}i - Rchohililalion of Timber IJiuierhiitl^e

Rereieiice Is made Ur your leller of 22 Apiil 1996.

Ihc Railway Service.s Giouj) Is icspotisible lo mainlah) Ihe tiack, hildgcs and lailway liglil of way.

Changes to track, bridges and liglit of way tliat come outside noimal maintenance aie not the
ics|ionsH)ilily ol'lhc Railway Scivices (Jroup and any costs incmied will have lo lie the lesponsibilily
of Ityion Sluic Council. Irilbimatloii on proposed changes to the corridor shotrld Ire addressed
Ihiough the Chief Executive Ofllcer, Rail Access Corporation, 11-31 York Street, Sydney.

'Hie main limber imdcibiidge at Uilliiiudgcl 9()5.276kni will undergo icpaiis in 1995/96 fliiancial
year.

'I he repair s lo the limber tmdcrbridge include the replacenrcnt of timber componciits, Ihe replacement
or underpinning of two concrete pier s incorporating minimum lilt of the track (O-'IOmm).

Yours rallhfully

0. Sutherland

A/DIVISION ENCUSEEU

h ;\dnln\2 7may 2n.doc



\'^ock~'a^-rh.

Matthew Lambourne
ro Box 536
Mullumbimby NSW 2^82

Peter Cuming August 1996
Sustainable Futures

209 River St
Maclean NSW 2465

Dear Peter,

Re: Marsballs Creek Floodplain Management Plan

The following coniments 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 the area.

Your report is in some respects very encouraging,
indicating widespread appreciation of the natural attractions
and environmental values of the area, and a commitment to community
involvement and empowerment in finding solutions. Less encouraging
is the continuing lack of appreciation of the natural hazards of
the area, and the continuing misundex'stauding, fuelled by mis
information being spread by some people, of some aspects of the
present and past drainage patterns of the area.

It seems from your repoi't that tbei'e is a general
acceptance that the area is a natural floodplain (something that
some people have denied in the past) and that floods are a part
of life there, and some valid concern at the implications of global
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
Marsballs Creek/Capricornia Canal, perhaps because this has not
happened on any significant scale since 1974. Yet the possibility
of this happening was clearly warned of in the Eyron Bay - Hastings
Point Erosion Study of 197B (extract attached), and such events
have occurred on a number of occaisions on the Ziortb Coast and in
this area in the past. The iniplications of such an event should be
taken into consideration in the development of the floodplain
management plan.

There is clearly continuing confusion over the issue of
flood cutlets to the ocean in the area. I have seen maps of the
area going back to the 1S80s, serial photos belonging to Eyron
c:hire Council beck to 1947, and aerial photos in the possession of
a local real estate agent back to 1942, and none of them contain
any evidence of any permanent natural outlet or associated creeks.

In early 1973* a temporary outlet v/as constructed by the
developers of Ocean Shores about 1km north of South Golden Beach,
bub aerial photos, topographic maps and Lands Department maps
going back to 1893 show that thei^e was no natural outlet there
before 1973 (see maps 2,5,4,5)•



Some people have claimed lhal; Ihei^e was a iialural oublet
in the vicinity of what is now Helen St, South Golden Beach, or
between there and New Bi'ighton, before sand mining took place in
the area in the late although others say there was never
a natural outlet in this area, bands Bepartment and. topographic
maps from 1885 19^2 show no outlet, v^aterways or lagoons in
this area (see maps 2,3/0 » but one person who ran cattle in the
area after WWII says that tliere was a lagoon t!)ere, but that it
didn't run out to sea.

An explanation of tliese conflicting claims may be that
the ocean breached the dune system, perhaps in the 19'l2 or 19/15
storms, and flooded a low-lying area, killing the wetland vegetation
and forming an area of open water. The frequent storms and floods
between 19'l5 and 1955 might have maintained such a breach in the
dunes during that period.

Lands Department maps of the late 1880s show a flood
outlet near Wooyung, about 'Ikm north of South Golden Beach, which
appears to have formed inthis way (see map 1). This outlet is
shown to be linked to a wide but sboi't waterway, draining only 0
small local area, and not connected to the main drainage patterns
of the Crabbes Creek - Burringbsr Creek - Mooball Creek area.
It appears to have been formed by the flooding of wetlands which
have formed in an older drainage channel. This outlet may have
formed during the period of frequent floods in the 1560s and 1870s,
and IS said to have closed up naturally before I900. In the early
years of this century, a drain was constructed to drain the area
north to Mooball Creek.

Ihe waterv/ay associated with tliis outlet is named on the
maps as Billinudgel Creek, hut it is not connected to the creek
which has that name now, which flows from west of the highway into
tlie Billinudgel wetlands adjacent to Yelgun Creek. Some recent
topographic maps show the present-day Billinudgel Creek flowing
north to Wooyung (see map 5), but Lands Department and earlier
toi)ographic Diaps show no ci'eek in tljat area (see maps 2,3/01 S'ld
there is no evidence of such a creek on the ground.

permanent natural outlet is not possible in the New
Brighton - Wooyung area while Larshalls Creek joins up with the
Brunswick Elver, as it has done for hundreds of years, as there
IS not enough catchment ai-ea to provjO.e the watei* flov.' that would
be ̂ needed to maintain an outlet agaj.nst l;he vave and wind forces
which tend to build up the sand dunes. This is why Simpsons end
marshalls creeks join up with the Brunswick River, rather tlian
maintain their own outlets to the ocean, and why Crabbes and
Burringbar creeks flow 6 km north as tiooholl Creek before flowinE
Into the ocean at Fottsville.

I  possible that hundreds or thousands of yearsago Mpballs Creek, and possibly the whole Brunswick River, may
north behind the dune system, which might have been

further seaward than it is now. There is evidence of this in
vegetation patterns which show up on the aerial pliotos, end which
some people have wrongly claimed to be waterways and flood outlets.



These patterns are in fact wetland vegebation. in old
drainage channels which are a little lower, and therefore webber,
than the surrounding areas. The size of these old channels shows
that they must have been Diade by a creek at least as large as
Marshalls Creek, and possibly as large as the Bx'unswick River.
None of these old channels, except for those near the Wooyung
outlet, are shown as creeks or waterways on the Lands Departaienb
maps, which date back as far as 1085•

If people wish to propose an artificial outlet, whether
engineered or "organic", they should argue.for it on the merits
of their proposal, and not use the 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 pub forward in relation to the dredging of Marshalls
Creek and the altering of the training v/alis 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 v;alls in Readings Bay have caused a build-up of sand
on their upstream sides. Any proposal for dredging or similar
works must be based on factual evidence and rational arguments,
not urban myths.

I have been argueing for nine years that there is no
engineering solution to flooding problems in this ares, and nothing
that has been done in that time has challenged my arguments.
"Fulling the plug" is an urban myth ~ while it may be physically
possible in the short term, it is economically, socially and
environmentally absurd as a long-term solution.

The management plan should include house-raising, flood
proofing, purchase and demolition, and possibly levees in some
cases, as appropriate for individual dwellings and local areas,
together with a conimunity-based scheme to manage and limit the
adverse effects of flooding. Such a scheme might well be based on
the existing progress associations in the various comnamities, and
might help encourage and empower them to take co-operative action
to improve their cominunities in other ways as well.



AttacbmenOs:

Map ^ !■ Wooyung ared, Lands DeparbmenO plans of portions ^^3 (1086),
58 (1888) and 71 (1889).

Map 2 1 South Golden Beach - Hew Brighton ax'ea, Lands Department,
Larish of Billlnudgel, 1893-

Map 3 : South Golden Beach area, Lands Department plans of
portions 286 and 358 (1909).

Map ^ : Hew Brighton - VVooyung, Lands Department and 2nd Field
Survey Coy., R.A.E., 1912.

Map 5 ' South Golden Beach - V/ooyung, Royal Australian Survey
Corps., 1966.

Morbhern Star.: editorial, 15 February 1093-

Byron Bay - Hastinpg Foint Krosion Study : Report no. ITO 70025,
1978, p. 110.
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This is in agreement jvitn the aooroximatton 'jiat wave set uo is Serween 10%

to 15% or trie offshore wave height (U.S. Army C.H.3.C-. 19771. Therefore, for the design
situation the wave set uo was taken as t.i metres.

□ epartment: of Public \A/arks INJ.S-W.
Coastal Engineering Branch

Byron Bay - Hastings Point
Erosion Study

9J.3 itnoiicotions

In a severe storm or svcione. :he total suoer eievaiicn of water ie-zel on the beacn
cue to storm surge and '^wve set uo can be in me orcer of 2.5 metres m of storm
surge and 1.4 m of wave set uol. This comOineo with maximum soring tides of uo to 2
metres, can result in mean water surface eievations of uo to 4.5 metres aoove tidal datum
(Indian Sorings Low Water! at the peak of the tide.

examination of pooograontcal information ootained during the maooing work (Sec.
7) and survey cross sections showed that at this level {*4.3 m I.S.L.W.1. the beacn berm
througnout the ambavment would, be submerqeO._f urtner. .in.scmciocai]ons^ particularity
in the New arigntoo-regfoVtrie oune at the back of the beacn would be overtoooed i Figure
9.2.-; ir^'^

Hence, a comoination of hign tides and norms can lead to direct '^rave anacx of
dune areas. Wave run uo overtoooing would also occur in certain locations over several
kilometres in tne New anonton region (Figure 9.2.11, with resulting salt water Inunoati^
of the oack seacn region.

9.4 Wines

Wino action can affect the sediment budget of a region in a numoer of ways. Winos
may cause aeoiian iwino oomei losses of sano from tne beacn svstem iSec. 1^....^!. or mav
generate local "sea' conoltions wnich act in conjunction witn the sweil waves to increase
the magnituoe of seoiment movement in the nearsnore cone.

Peaop'C IMo. PWO 7SQ2S

November 'IBTS A. □. Gordon
□. 5. Lord
M. W. Nolan

9.4.1 Maior Wind Svstems of Study Area

Three mator wino svstems can be Identified wnicn affect the 3yron aav-Hastings
Point Region (Gentiili. 19711.

{11 Travelling Anr/cvc/ones - These move from West to cast ac.-oss the Australian
continent with a oeriodicity of aooroximateiv 5 to 3 days, during whicn the
winas raciating from tne centre will swing througn 360' at a given location.
During tne summer months the centre of these higns tend to cross the cast
Coast in die very South, dirougn Tasmania giving a preoonderaree of S.c.
winos in me Svron 3av region as the centre moves out into the Tasman Sea.
In the winter months however tne centre of the nigns tends to cross me coast

near the Queensland border. The region between two anticycionic systems
mav reoresent unstaole weather with associated cold fronts, warm fronn or

rain:

(21 Land and Sea Sreezas — The differential heating and cooling of the land and
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Palerson Consulling Ply Liiniled
PO Box 596
GraUon NSW 2460

AUention: Mr K. W. Palerson
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Dear Sir

Marshalis Creek Ploodplain Managenmnl Plan

I refer lo your letter of 19 July 1996 requesling a submission on (lie preparalion of llie
above Management Plan. As requested, I have outlined below our organisation and Its
roles and responsibilities in relation to the flood mitigation strategies summarised in your
newsletter.

"file NSW Government has recently restructured tire former Stale Rail Authority Into
independent entities to separately control rail infrastructure and train operations. The f^ail
Access Corporation (RAG) was estaljlished to own attd manage tail infraslructure in NSW
arrd provide open access lo the rail system. The existirrg passenger arrd freight services
are the responsibility of State Rail and Preight Rail Corporation respectively. In this
context, RAG is responsible for the railway line and all fixed infrastructure through llie study
area.

RAG supports the development of a floodplatn management plan and will assist where
possible throughout the study process. In terms of the mitigation optioris outlined in the
Communily Newsletter, our principle coircetir is that any 'structural' options do not
adversely tmpar;! on flooding of the railway line. In particular, any changes that influence
the drainage pattern of Marshalis Greek catchment should include carefrtl analysis of their
effects on tiie railway bridges over the Creek.



The Casino lo Murwillurnbafi Line Is curfenlly undergolrig a bridge rehabliUalion program
which Includes (he timber bridges at Marshalls Creek and you may wish to contact the
project coordinator of lliese works - Mr Peter I lanrahatr, Division Engineer, Graflon on
(066) 429 455 to discuss.

Yours sincerely

n

dan Barham

Senior Asset Manager, Country North
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MAUSHALLS CREEK I LOODPLAIN MANAGEMENT PLAN

Coiiiniuiiily Newsleller No. I, April 1996

/
/. Introduction

This coniniunily newsletter has been prepared by Palersoii Consultants, (jraflon wlio have been
engaged by Byron Shire Council to prepare the Marsfiails Creek rioodplain Manageiiieiit Plan.

The purpose ol this newsletter is to inform the community on progress towards development of the
plan, the possil)le outcomes and llie need for community input.

2. Background

Marshalls Creek is tiie nortliern tributary of the Brunswick River. It joins the Brunswick River about 1.1
kilometres upstream of the firunswick River entrance to the Pacific Ocean ( at Brunswick Meads ). The
study area includes the catchments of Marshalls Creek, Yelgun Creek and liillinudgel 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 Hooding will continue to occur in Ihe fuluie, 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 welter and drier years. l.arge
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 arc 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 ill any one year. A 1% probability (1% AFP) flood has a one percent chance of occurring in any
one year. The probability does not represent the time between Hoods. 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 Ido<id) approached the 1% AFP Hood at
Billinudgel but was not as large further downslream.The study area is illustrated overleaf with the
approximate extent of Hooding for the \ % AFP flood. Considerable numbers of pro[)erties, residential,
commercial and industrial buildings will be affected to differing degrees in a 1% AFP Hood.

The approximate numbers of residences, commercial and industrial buildings identified as being
Hooded in the 1% AFP Hood are:

• New Brighton: 58

• South Ocean Shores: 11

• South Golden Beach: 28

• Billinudgel: 15

Flooding causes financial losses to both individuals and Ihe community and creates additional stress
within the community. Flooding is a residual risk and needs to be addressed to reduce existing Hood
damage potential and to ensure new developments do not either suffer Hood damage themselves or make
flood conditions worse at other properties.



2. Floo(tplain Management Process

In Ihe M;ushnlls Cteek lloodplaiii, Hic prime icsponsibilily (or
land managcrncnl and land use planning rests with l5yron
Shire Council. Uyron Council operates within the legislative

framewoik provided by the Government.

The NSW Government has an established Flood i\)licy which
aims to reduce the impact of Hooding and Hood liability on
individual owners and occupiers and to reduce private and
public losses resulting Irom Hooding. The Policy encourages
works and measures to reduce Hooding and Hood liability in
existing areas and, by apj)lication of elTcclive planning con
trols, to contain the potential Hood losses in new development
areas.

The Mood Policy, oiillitied in the NSW Floodplain
Development Manual, pronioles sharing of the responsibility
of Hood liable land management between different levels of
government with local planning being the responsibility of
Focal Government.

'I he Flood Policy outlines a 5 stage process towards execution
of a floodplain management plan. These are:

. Ilstablish Floodplain Management Committee
□ to assist Council in dcveloj)nienl of a floodplain man

agement plan.

2. Complete Flood Studies
□ to define nature and extent of problem.

3. Undertake Idoodplain Management Studies
□ to formulate and assess management options.

4. Develop Floodplain Management Plan
□ 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 Coiiiicil has engaged Patersoii Consultants of
Grafton to complete the Floodplain Management Plan.

!*a(cr.son CoiisiiKants will be assisted by Peter Cnniing
(Susfainahle Futures for planning, social and community
consultation issues ) and Greg Clancy (Hora and fauna
i.ssues).

The objective of the Plan is to concentrate on the Marshalls
Creek area while maintainiiig an awareness of wider catch
ment issues.
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3. Progress to Date

•  Ryron Sliiic Council lias liad a Marshalls Creek
Flootlplain Managenicnl ConiniiKcc in place since 1991.

• Council, logclhcr with NSW ncparlnien? of Lane! and
Water Conservation (fornierly Public Works Department)
has undertaken extensive investigations into flooding on
Marshalls Creek and the Rruiiswick River.

• The investigations to dale have developed over 45 alterna
tive strategies for 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 undert(U)k a Value Maiiageiiient 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 further consideration.

The options considered worth further investigation are :
O widen the Oiana Bridge.
O dredge Marshalls Creek plus changes to training

walls in Reading Bay.
O create additional ocean outlets.
0"tjuarantine 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 Lnvironmental Impact: 18%
O Community Acceptance: 1 1%
O Flood Mitigation liffectiveness: 20%
O Fxternal Impact Potential: 3% (Impact outside the

study area)
O Internal Impact Potential: 19% (Impact inside the study

area )
O F(|uity t)f Protection: 7% ( Benefits and dis-benefits

shared ecjually 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 (Xiuncil. The Plan might comprise of one
of the options or a combination of options.

y V



MAUSIIALLS CREEK FLOODPLAIN MANAC;EMENT PLAN

Coiiiiiiiinily Newsletter N<». I, April 1996

4. Community Involvement

Community consultation is an important part of the current process of developing a Floodplain
Management Flan 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

The first public meeting will be held at Ocean Shores School Hall on Wednesday 1st May at 5.30 pm.

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 .lune 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 :

□ 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
Sustainable Futures Plaiiniiig
& Design
195 River Street
MACLEAN

Tel: (066) 47 6463
Fax: (066) 47 6288

Contact: Hill Paterson or Ken Ilegerty
Patersoii Consultants Pty Ltd

6()A Prince Street ( or P O I3ox 596 )
GRAITON 2460

Tel: (066) 43 1588
Fax: (066) 42 7566
Fniail: patcon(^nor.coin.au



MARSHALLS CREEK ELOODPI^IN MANAGEMENT STUDY AND PLAN
Coniinunity Newsletter No. 2, July 1996

/. 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.

Tliis 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.

*  "quarantine 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.



MARSHALLS CREEK FLOODPLAIN MANAGEMENT STUDY AND PLAN

Community Newsletter No. 2, July 1996

2. 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 Marsiialls Creek and its tributaries within tlie 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 properly 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.

J. 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.

Tlie 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 wliich 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.



MARSHALLS CREEK FLOODPLAIN MANAGEMENT STUDY AND PLAN

Coiiiiniiiiity Newsletter No. 2, July 1996

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. Tlie 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.



MARSIIALLS CREEK FLOODPLAIN MANAGEMENT STUDY AND PLAN
Community Newsletter No. 2, July 1996

4M 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. Tliese 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 sucli that an
accurate assessment can be made of flood liazard 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 GRAFPON

Tel: (066) 45 3933 Tel: (066) 43 1588
Fax: (066) 45 3922 Fax: (066) 42 7566

Email: pntcom@nor.com.au

y
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Marshalls Creek, Floodplain Management Plan,

Report on public meeting no. 1, 1/5/95
held at Billinudgel Public School, Ocean Shores.

Prepared by Sustainable Futures
on behalf of Paterson Consultants, May 1996.



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 wail.

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.

*  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.



Marshalls Creek, Floodplain Management Plan,

Report on public consultation meeting No. 2 with members of CONOS, held at Ocean Shores
North on the 16th of May 1996,
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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:

Educotion 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 il 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 Capricomia 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:

Capital 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 Capricomia 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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wish

(Isiy.

'PIII-; uuviJiio-r uaoP'
'iionpn'AT..

;  AUXllJAUY.

•M'cllHim nf |),p imr-

lir P tr:lit«u<Mll - I'u rrft,
' ' '•II with f ),f< n* t'l

t  vr'-.trulny, f'Jiilf
•T'«t rntnj; ir, MtiiVj
•'lut four lit pitic

n fI  I-; r

n; r>wi:«t"' •;;

.iiiiiiiii At :t;»; v

I'l •viiiniMlvtli in ;
I  f'lv .M 7,1 7

flNlm

Alixill"! ̂

lilt)} i;i1

M n

FNO of

irld in

riMjn.s-

Miirdnrs'^

t'.CMf'i nl
Rrr.

VIrfor riniio. tfi ilrpovil.
Call Krkc. 117/10/-.

CjiiI WaRncf. tin/in/-.
I.oihIoh '^IF/IO/-.

IVl. PHILLIPS AND SON.

mul OpUcnl

Uijil, tt t ,tlin rxpli*
Ihe Mid Pobllo V
lo couvfy mul dlj
and muteln of Uyf
or ntPOHR III* /*•

llllcd Ihf fclo.

Ihr dnhlx o'

he tlifii hai iu»l'
hcirhy

Pobllr

Ihc lunprij
thpT cof

any pprsoM

lntrir.ll hr 'Ahull i

!it Ihr 11m

(I1-.I.I Itiiit Inn f )i«l'

(lny of M a 11 h. 1 'M
PiJbllr 'Itu.-.l'r. »

107-100 Ellr.Hbrlh.

IN LEAD
CASINO. Rnmlay.

moic 'Inys pUiy i"-

•Ir' ' in ItK? Casino

01^ leicd thai
>inllablr poslV^ h'l

it*^-

I  nqnli'sl ^(.lalltcfin..
I  lonr /v ItiO. C.j
^Volhcrr loon ptil en"
.  Ihc loiii^rr tttakin;,
i:!hl, sl:#.s p.iul
icr- pr-'- 'i oi rti JO hi i

1 in ;i I ■] I ntiinn
I It mil 1 in.i 'ir niii

II' II' (I ".a . in I'l
1 • ml:ill • Li; II I III
I' ll ;

linthi".

« IIM I Ml.
nit hn Incf
plTClt -IL-i
nhftl l-r,»
I'f inpiwll

. II luii •
I  \ M:<lt
'f a forfrlt

,\kh'ir

'A M
Woth

Woi h
f  toil

i-:ii I
fin KmuiIi

NIELSON'S

WANThl

irvnnLK - PE71

Pl-A.N'O .\N1» IMIISIC SHOP.

Tir kJ' out iniKlrrn
7^.1-lu.p. Kccn-'^hrrl.

•-puiNclcttm t.
Iim Inmincs ,'l

fi ftnnln II; V. M

nnlncs 'S
h,r 17. .llMrAnlHIi- '
rr 2- H. I ̂Vf • inu I -
VVr».1ni» lln-
s V.

.1 ' "lineal Iflil il< It'-
I. t T. f''\v Ifi. A. M' -
• f» ..fi •' 'I r Dfohnii

vice.

Oploi

AccuflicV tfWdr Coin/otI
as.sni

.OfTl-.R I (ilAKCKS.
I rrfbfs ^tyonl* i

p'orc 0 30; Imvei
arrives FCyonIr B |

1  J

Keen-st.

BIOTOn
KVJOl^^'Al

LcHvcVCvnt/n fl
9 30 n

nvr'

mill Nnni

imm Pi opi IclOf

isr tlir fii.sl liinr to Ihe 1^)\vlcpc of rcsiflciil.s of Iomr standing
.bp sra.s at llyron Ha.v lasyucck uctc so heavy thai waves hinke
o\rf (he rlosrtl inmilh ol^lcloiigll (Jicck and Hooded a large a/ca
of suainp ntni paslinc l^«t. 'riioiigh thr area itrevtonsly has j/ecn
lloodril by r:iin. it Is tJic firsl exprrlrncc in 20 .years of M/ A.
nrandsrhinl. nho has^arminp liroprily in the vicinity, thai/ salt
natcr has IniindaInl/and killed pasture on his land. The mlood-
natrrs qi\c (hr :»niT of a Snmll inland sea and II is likely lo
br sr\t ial ni t Us 'I' l'u: tin* ualer cleats. The rre'.valcr also flooded

the raciflc High way sliowii above- ^

V\:anif
•Phoi

vice di
Ca.stih
n tn,

o.m^lfrr [e f.lnrtn
blsfnoie j Ir'v EtiB
New Etif nnd Off

t^ Bon

'  fCNOV

Tllll NOICf fl

iply Slffll
wl

hiv • 1 • •' • ' •»■•• ' ■'-•1 .»• " ■ .» i-r '. . . . • ' ''V, , -r, . . . * .,
' ■ • fc "* ; • » Vi*--- •; • -i,. ■, ■'

'.tfff- • '' * •. 11 " •' ■ I ■' 't • *' i*- •* '* '' ' '" ' "• ' ■'. •' 1" • . ■
''V, , -r, .V • ,
Vi*--- •!'»>.i • i,.
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MB "flXAn AlJVO(MXr/'

Wiped iSea

Out
'Mlmird froiM I'ttjM* f)

at

si'Kuls nnld vp;i»fut;iy
p'-vrinl^ pl:"iln.})cHif:, hi-
p, Iwo vvlm.ie owii'jin
\Mv, Wfin siliiiofil w»p.'il

»»f Riiiail cmjw
e  I'Mvrr iniMh wmp niso

Al fhn iMlgllt ,yt lh(. lytPmir (lie <:<
lirnch frrrnrc^R in tn«» piiicn; nnir N<mv

losptn.

f'lR hiinlsililf ]||
ilittnlry Vuwh rniri' tl -4
"P'' ""tl n Inipr tim h,
I'H'prriy oj J^lr. U.
Mi7h, dou-ii n liiltRifto

■  iini ncIJoiltitlR |Mr|.
h

NdpIIi «»f (lie (iMViir^lilp
It Ittfiich <icriirr<Ml nlirrn
<'iit:rii>in liiul mvity
Miniiy loMn ot flniid
llir rrnr nf tlip Irrrni-c. '

n  iirnho over
III iglildii.

li'Mint' WM.*' I'inlly

(1 >■<;!( wii'i iiiiii'iril (n<
.1 irilipil.
y olllri (fCc llll'O
;  IMKI lllMKIIIpM
In I ;tl.

A.-iV't imituvl UiKMtpli nifl
!:i' wnln flnucil HKMunl Ihc

of thi» park niul hi(o ihrj
f-'oilh Ann of llii- llMiiiaivIcit
HIVfT.

A IniRo R!i|) aUll loiualii.c
In Uh-' Inrnco wlil»;li ilo
"I nMM III IHph (lilr.

RUIN AT
1//1/A' ARiM

Al. dtp "lilnrli IhiIp,"
alionl liiiir wily lirlui'i-ii
N'<av IIIIrIiI.oii nnd Noidi
lli'iirli inioMicr lirnili-
diiiiitgli ciirrliMl Ihr

iMlit Nordi Aiin.
sni.

R»|| rhili
iiiiinoli-d.

■| If ilii'.fl ipitflinl lla pi-aU
on flahirtlny nliihl, but Um
louti uii'i ririir of \vii(ri- on
f-mHlav inninhiR.

bl»nilit> KCIOXMI IIIK
Cotrft ttmiid hp m

fjoii'lay inoinin^.
di nnau Ick ilntfl.'; nnffcHal

mosl. ami major tlainiiRp fmtl
br irpnhrd irpralpdly.

t'olnl (llaponnroi Pm uaa fhi-
iilly mri.ln at 11..10 p.m. on
f.nhn.l.ay brrnusr llio mnln-
Ir'nnior tjf safe nnjiply wnn
lnHHtR.slblc.

L0(
A

I'amaRp wn.s Ir.s.a .tevpi-o nt
Idullinnbimb)'.

'Oif iniiil jMpa... affrrlrcf
"to piilillr as a sit'*""'' M'n liMl ftn- arr-

'I In? AInj
"Mil llyrcm S
jtiinllt' oppitp
tvilh dio drsi

AV. Am-
ninuitR<«-

1 u'tio la
ol all

VI I HORP-
rn| (tinr.

nlra of
(MtlltR

tifvnsliidint
finnt Aliiln

fkie nlfio nn open giip Pe-
inahi.t which l.q flllRtl rI high
(hin

I. }-•' llip lov.-nahlit vvnrr.s also
I  "Vf.-r Iho trrrncc andhon.sRB at r.ilmvvo..'Js flawed „ndcr aoine hoimrs.

orlerl to Itnve Ir t-n , ,, -
by the cyclonr. Thai ^ood-

1 Crnniipy'.i lined. " enlrred Bonie hoiiKca
In n depth «( five Iticlica.nse was evacnalrd by Kp,., dtJeblm. wa., «U;uml

ailsh and nnolhci by povvrr on Snlmliny njul Run-
.  Rtaff v.'lien day. The service bad not been

d a ciceh, cnvislr.g M. rcsloretl yesterday.
" a new conisc Ibrong!!

sc. The road between Nivv

Ii'tt? for plpnlphrf"'"''' '*" l'"ro days.
1 lip powpf .slalion linn ope-

'f P'-iinlllrd it, ,'"l'"'' 7A bnnra 11 day-
"ip Irnl. pipvionnb lioi oil tlrllvriipN bavr
Ibp commiltrr. 'in-n iMlpi inplcd but sOfi|)|lrn

ire expfcird before slocks
(l.lsnioip Anibnl'rc pxbiiOfdrtl.

niM.Irp vvblch I -
nnnipy fot- a iipw '
Intlon fit Miiifmiit

"Mte Mayor sa
big that Ibc fn

'jlloinlly admlnl.sl
•IcclsloM bad bee
where it rvonid
but It i;rmli| Itp
i'rrsoiml lossrs,
in .nil ronndlng
be given blgiics(

"Doimdons in:
I be Conncll Chai
Is hoped die a
ami other pnbl
Ijons will give th

HE

Product ol the iiiiglily British Engiia

fst!i;bloii Mid the higiivvayi
«tml m* 'toad at the Top n-nd vvr.rnlso uiiiieV walei!

■en badly waslied onli>vun>ic<j vniij
bridge has dlsniiprfitrdl
•nr the foot of the,
f Itond. •
tnr were also rcii.iii--,

K I . yesterday and-

'nlmwoods lond in l;o-

'pper Main Arm ?l.i-.'
of irilii vverr ircoiit«-»l
niia on rridsiy mnl
y.

wio- 18 loi-l-f- o*.r
odnldge al njti ty's

Biggest
Flood at
M'bimbyl

Brockhot

At MidhmiblmTiy die
dfHMln'tlers rose fei.|
above llm prevtoim rry-ird. 1

le tiros tins eomo
III lllltidiiioulli, bill
biiou'it dint IiiimI-
and wind have
lifitne widi plan-

yi//K;/; at
ft POCKET

onge to ptnntnlbins
e I'oekel was nIno

bill, damage fn
in rrporlrd lo be

Water eiitnred several'
bomes near Urn foveshore.s
and III the eanlein end or the-
lown to a depth of nevrrni
btcbe.s. I

Bcllcp ■cvncntilrd a fiitnlly
11 "III II dl.sused bouse on the
fh'it iirnr KIng'n Cieck bridge,
riio lamlly had been living In
:• I'-iil. hilt wnit Into die
bonne when die water ro.se.

!>:iit;figr to jiiopprly was
ergiiglbie. 'J he Mnlhimblniliy

linportanl Features ol the
P R n SI D E N T

Agricultural Division
(BNaLANM)

irigiin. Moobalj and Ilunlng-
toad nt Eliltinudgr) bat.
r of water yeslerdfi v, AI eacl; of tliosp lown.dilps
ifiliirday nigbl wnirr fi boif- wns niiroofpil.
bo bnliery and biil- niokm liigh leiisloii wlnr

p In dip vlllngc. 'if MooIkiII plrclioculrd and
Unv -lory of flaltrn- kii|rd lliree cows, die pro-

Nd WARTB or • r-. ir.rl Imtoriie
eoNOres Mint dieip fn bn fniiif nioloigr In vvef
fiiios, iind eoMse<|npMdv iifi (OMver Is wasled
lo "fotsliliig diP frniit Ibroogli." Tho fiiirdve
effort Is aiiiniihie; die Idp.'Msf jobs ri'ti lip
•four nld, coilddPMvp.
Fy( dNdftH _ "I Ik. wiiiiiTpifiit p«*i forinatirr of
dip Irnrlof ln npliicvpd mIIIi inil rtoinomy. Tbn
girnlpr tiimiliig nmfn of n Iimvlrr Irimlor ate
ii"» neprssiiry wlirn a ritri.RIDBNT will do
dip norb JiisI „n vvill -- and odrn brdrr.
tJdllT Ufildltf- — iho ntBRlDBNT nrlgbfl
olll^ IROO it)s (RIO Hg.). llip prrssntr of Ms
I.Mi B on dip noil In less dnin di«f, of dtp tivr-
lagp lintso'n boof. 1 li, rr Is no ■'hnrd pnn-
nbig" of die soil. Vrt Imrllvp effort ban
bppti lost In arhlpvliig ddn llRbt vvelglil.
'INI\ BIt.qAI, nit A Wit/\K -Tile I'liriqidRNT
bi Riillablp for MSP vvllh ,„„st good linplpmriHs.
as uell as widi dip hitplpmriiln obhlt Imvr
lorn sperbiliy drnlgmd r„r ||s Irnrdvr
pdorf Is itialiiiained uhnlmrr lltr Ivpe of lni.
plrmrtif In tisr.
Mld-MddNinn r.QIIlPAIBNr — Itollt rntr
ami mid-immntrd tool Pnis am nvnilabip, but
RtrsI Imporlonrn Is nllnebed to flip nvnUnMIIIy
of mld-mninitpd e'inl|Mii(.M|. „|(i, u« ndvnn".
Ifipps.
ii> DitAtii.u! di'i'iltA I ion 3 rniNT i.ink-
AdfJ (ilMs RWINfdNtl nil.VWItAll -- Almost
MOV Jinph nteal. obrflir, (riilllnp or .8 rolnt

+ TMJS m

IHB OHl
Toil OBf

A klO'lIT
RIO JOBt

♦ AN ECOi

+ A UNIVJ

PRICES
It AIIB
ftAIlB
WITH
TtlllBp

SWINd

(riii.s I
ItrJeban
cnt Ter
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D

School
First /

Crabbe's Ck.(
to Celebreite

"rMin-i'lim IVonk'* «l lipjinr l.li-nMm'n Orr«>k
ivlll Ik' mnrlidl bj tlio nflolirnlitnii nn IVntlitow-

in, of ihft flrnt fitiiilvrrntir;v of ihn nrlionl'n
olilolnl oitiMilii|f.

'I'lto iIm}' tvlll lin nn
"mM'n iljtj" ulirn pr\rotilo
n>Ml frioiMin (vlll liu Invllod
to Uio clill'lifMi nt
ivoib ooimill o.nndl-
ilonn nmi (•< lnniH'cl: Uio
sr.liooJ Rrtminllj.

'I'lin of ArlK

Ijny (lu-iMoiimvi wUl bn ncinl-
pony'l lo oohirlilo with the
Mimlvrinniy. .'Mol l.irin wMl he
nlontocl ill thf p.iDtiMclg to re-
plriep llm.'or o hJch hnvo dicil
out 'shirf' I he- nchool Wfu»
nppnril.

tVHh I'm? c h-lnntion will
h«' iVMiiiihi'-il r» priy.rpiv--

irifj nf lioolts invimloil OM exH-
iMliiol.hni K'liifllri.

A nliill will ho iroiiiliiolrrl to
riilfo^ hiM'l': ftii (ho ruiliool
A fmicl for III'' •rliMol jlhrnry
In oh'-ncly hi "pcinlIon.

fViiritln mnl I'HIr.'-nn" Annn-

SPEED LIMIT, BUT
NO FEIGNS

/Mlh'm;;h n rt)ii'oil limit
o| nn mil' s pi-r hone come
ImIo loni* «( N«m HilRh-
(oti nhio s(i">-t lin''lhi|i^
1VOS insliiUi-il. no nlf^iin
Imllfsi Him; (he rrsi i h'.l ion
tiir to III* rirrli-il iiiiorr.
In :i h'K'-i In Hyioii Rlihr

Cmtiinll III'* PmIIoo Tinffle
hi finch mlvisc'l lliot n.s (hr
"pml Hmll won ;Mi(t»itmHc
lhf» Hi|;Mn w^rr not conslilcrcil

.V.

A irniifrsl fm ftfjlTO hii'l
li'Tii irrr|»'«'«l (loin Ihc Npw
nilnhl'iM AnRocln-
Hoii.

A ptrvhiM'! ir»|iirf!|, riom the
nrsoclnll'oi InnI horn icrnscil
hrforn Ihf .slirri IIrIiI.o wrrr
hinlnllril.-

chilhii) ]ircnh1cnt Mr Nell
liimcriii, nml lociiJ nciiool
triichri- Mr I). I'lremnii nre
roiiriilriil, of n hig ntlernlancc
of jiMinil.s nml filrmln.

A fciilnic of (ho (iinctlon
will hr the cntliiig of n cnlir
'h'coml.rd with our ciimlle to
mmU Ihr fiint hliUnhiy of the
jiciiool.

at Crabbe's Cli
nicmlrcio i»f t.'in^on

(!rofh I'logirss AB^><hi-
Hom hiMO iigrcril m Im
pose IV levy on iil^>io<hiro
mnrhrlfil liom yrdlpiihit-
oil iiirn (o (l^imo Mm
oofi.NlMic.lhin gf hihlgrn
lit rrccli «'.(o'ffiMgri.

Tlir Irvy f!#?it«'ni will ho
shnihir lo I hr# ii!:i «t ol IMiihi
Aim nml Th# rocUfI, hiil. nt
I'lnhhr'n f'.igU it will iiIjjo
ofipl.v to Ih Jiloclt.

cil (o iiio n?j fol-Ihllr.s .'If

iMORB MOI\hy

FOR FLOOD

DAMAGE
An mhllHofinl grnnt of

einn Ims hrm nimlo nvntl-
oliln (o Ilyron f^liho (Jonn-
di to rrpolr Homt dnmntn
to n oiilvrrl nh lllllhiiifl-
gd.

'I'hr <-iihril Is on (hr nlyclc
loiili' nml won hinilvn IriiHy
omll.lr'l fiom Iho oilglnnl
Rt mil,

TIm' iirw nllonntlon hrllign
Ihr Lolnl for Ihp nhlre lo

(in )icr cent, of the
ffdhimlcd cost of irpriho.

FOOTBALL BYE

FOR A GRADE
MoofxiH A grniln fonh-

hnll (rum will hnvo n hyr
on Riootn

Ruolr Irnm will Irn-
l»i Hvion I'nv lo iimrl (hr

loi'M' rl'lr-, Thr inn'rh
hp irfn-nrfl hy A. Wnlsli

2 ALL HOCKEF
DRAW

At Hnrtlimhiir on 8nt-
luihiy MoolSiill nml Iltif'
thiRlmr II gtnd*
hoctioy tr/iMs pInjoU A
hnnl mnlqh In dtnw 2-nll.

m
To
ei(

Hill I high
n linn l.hoy
Ronl riglil

MfoiTig
wrir N. I'o
for Moohdl
M. PInlcr.

'I'ilO fl
I wo (mm

fsnvcil the gnine
icoieil the final
>11 fiill-lhiie.
for Him rlnghnr

Irlt nml V. intcnli
1). llnhJoMcB nna

nil- Iriivcn the
.sflll Joint tend

ers on Ihn II grndc tminln
(iiiile.

MOOBALL
JOTTINGS

nml Mr^inmi Ilnrgrr,
of Bfoolif I nrn rcrrlvt-

litg rfniRtn'ot
Ml III of (hrlrl

(loos nn (lin
r.tv hnhy non.

Ml-

Ml .Thn 1)11'
win ! linMilnvhig \vl'

Mr'>'>nll.

(rihlnnrn. for-
ill. hns Inhen

^oimigfiUn.
-

of In
r«'Inilvrs^Si,l

II.:

F(
IN

IIo

rii

"•'li mi

'l lio Bon line iignlii hronohrd Iho Irrrnco nlXMit linlf
n. miln tiorlh of Nmv Itrlgtifon (,owi>Hhlp<-

S STORE FOR SERVICE
y ANiJ i5vr;nv iiav \

vOCNIirnR mid SMAIJ.fJOonS lo
. nml nil v"ii| dnllv hotiro'lo'l'l nmlp

:  31, W. STEWnUT
If!-; Ftifmn, vr.i

I RVICE

I 9
Ad

\  'D SEIIVICE rn'ATlONi

lowo —-
Ihimtii.'Mt

fill per ens
prr box: r
nml RfioliR.

•ml liopirni cn.sc-s,
lomnio ho.xrn, .Id

lomhtid hi>-"'|i hngs
Bd per hng or

.inch: penhlcn mid sugnrhngn,
Sfl per hnjl; nir.nin rniift, 6d
to r- noti; I'loinii li.'ionoiin, X-I
prr l>imch;|fnl plg.s mid cnl-
lln, B/O I>i 'l Iinid: oHo r plgo.
inlllc iiml "liivrri (/ pt-r iieml,

T'lm coiiliMriicrim-Ml ilnl r
for thr IrvvV lll hr drrhlr«l nl
n spcchil ni.lTing on AiirusI
in.

T'lir pMipo<>n\ lo inlir moory
lo he npriil »Y Ihr ("i nhhn'.s
f'lrrjj rood vxrA dl-^ioi.-ro-il nml
nppiiivrfl hy n Ycriil oirrllng

• r 'Fwrrd 5RihrV'oioirM

At high Ude during the
pnet nvoeh traven wnnhod
thiongti nil opening nliout
20 frrl. nidn In Ihe terrnr.o
iind Hmvrd Into mvnmpy
hind mid iivrr privnie pro
perly.

OILI hCFlUN
TO RURJNING

The iocni ITogKYi.s Assocln-
llon dlnriiiscd (hr jiinllrr nl
'In monllily mcrlhiR on .'lim-
•hiy moirihig, when It was
■Tinlrcl Ihnl no lMn^>r<,^lol^ ol
Ihe hiriih hy Wyioo Rhlre fii-
glnen. M| BJ. II. ''rhonnvnoii,
uii.T rxprelrd.

II l.s hoped Hmt wlini a
iMilldozrr l.s 111 the nrru It will
he iisr'l (o rlnne the gnp.

'P'he npriihig wnn flint nindn
diirhig the I'ehtimry cyclonr,
mill wn.q reopened nhn«l a
Mionlh ngo. Water nJno rnnie
over Hie (pirncr ncniTr to ih-
lovvii dmhig Hie In.sl cyclone.

■f he rmgress Aasor.ln-
|loo, nt Its merting on
Nnndny look exception to
n proposnl lo htirii off,
wrnh niooR Hie Ijcnrli tn
men itorlh of (im towii
nlilp.

Mcmhrin look Ihc vle^ Hmt
Ihe .pciiih ptcr.eiited ii# fir'-
IhiT.st lo pilviilc pioiyily mid
Hs hiiinhig might li^ncnncthe
pon?'lhilMj' of fmjXcr bench
ci onion.

wnn lirchlj^ to nnk Py
lon rsiihe r.'yniell lo revohf:
primlirtloM |mcvloiinly given
lo Ihe C|BTl"hi of Ihc locnl
hii'difij^^hi Igcidc In Imrn the
RC|

I

({nrsHoos irgnidlog Hip pioposril Hiimsnirk llemls
u'lilrr Ropply Hi-hrmr vtrir nslcrd |»y nirmhris f»f Itmn.s-
nh lt llrnds ringu ss Assfi rhiHJin „f (hplr mouHilv
niceHng on Momlny iilglif- *

.Hmuis-Af^its roil
Itf'AMMt T

A I \^■'•dol•Tlny's merHog
■ '( (•.> mo FMiIir fooorll n
IfHrr- (mm Hie rrogiess
Ass'irhiHon nslihig Hint
Hie hoiiihiR of Ihc sc'.nili
shnohl md he nllmrrd uas
dlsriisspd.

Tiip piephh;ii|. Rii <1. (J.
Cooper, mIio hiid hern nh-
R<>M(; from niJiiiy iiifTllng.s
lii-eiiMsn of Illness, uns In
Ihr rlinlr.

sehi-mr uonhi lie iiviill-
Jildr hefoin Ihr iie.tl incet-
h'g.

l ie.* I'Oiii cil
dl nfl nrirriorol

"ppHivcd a
Jll

Thr pirsldrnt, C( IT. W.
IhilHel'l, .•■nhl Ihe nmltcr wa.s
our for Mm hitghfirr hilgade
rnpinht, who Iiml ai(l!inilly lo
hnrn Imrntds. H wns not for
Hie cmmcll to P'lcifcrr In the
*mn'lei-

Vf
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G.

Wilson's Creek To Have
Bus Service

i.»on i.r Wlln.iii'n fheek t

trnfrnrlnr, Mr ('mf O t.in|.Mny. of Miillmnblmby. ftb-
tntnn drll»rrv nf n AitMnhlc »r lilrlc.

MrnnnbMr. Mr

nlll rnwMnin* '«> prnvltlh l.rni'A-
port by la^l f"f "'"".Y
rtrrn no pooolMr.

IbH nnn rrvrolril iMs
»tinnln;5 by lb- prco(0«'nl f f
WHfAn 0 (brrb B"n Coiniotl-
Irr, Ylr r. II. t.rr. of Mtltlll
b- 't.

nblHbtoml "f 'b*^ biii
whlrb In "-rprclrA b»

niovltir* liAlnp"»l l" M'llbiKi-
bbuby ocbooli lor more Ibnn
nn rhUtlinn, will be tb«
mljinllon of n lenif »»y
ijtil^n by Wllnon'n IV.OM ifol-
ilrnlo. Jbe beitlimliiR 'if Uir
inovi! flnlrn hnck nevnnl
yrjiin.

Mr 1/^e ntil'l Mml n{»fri>"'»l
tifon ronrllMoMO lor Ihe inllhil
rnlnbllebnienl "f Utr ne'vlcr
wsn tencberl loel night nt n
rntjfoi onr;<* hrl wron ie'»teo<;fi
fnMvM of Mm Ibin Cnm-nllke.
Ilir firrtrlnry My"''
libl f.iitiiril "1 I'niriifn nil'l

ClHr-onn' An.ioclnUon.o, Mr F-
H, Tnii'ly, n»nl Mr C'm'r8l''y-

PAY LUVY
llr nnbl rnnlflrnio of ll|'|>rr

Ullnon'o flrorh nnil IlMon-
Ittii'ili bml nRr«Til »» pny '»
le vy of 1/ imr fninlly por flny
In i»rrf. Ibo ro"! of Mm nrrvlc
iilm»r Mm nnmiiril of niibonlj
.il|.-rril by Mm IlrpnrI of
r.'liirnM'in.

Tim i.lp|tnftnifiil linO pre-
vlminly n'lvlned 11m roinmll-
fro Mini, II vwnn mil pirfinie'l
nl piflfirnl to jiny full niibilily
iiM n n|mrlnl ncliuoi biin nl the
ijonh nrl price.
Mr Lee nnbl II wnn nnMcl-

pntoit Mini Mm Oe|mrlmciil
uoiibl nmcl Mm (nil conl by
•iiibnbly In Mm next tInnncMl
yenr nnd Mint Mm lovy woiibl
rr.nno nflor Jntm 1 lliln ycnr.

Urn eniiiinlltee Imn nppeni
(■■I |.i I r-iMrill 1 cif Mm lonri

o e^-
|nl(i| In tltrrllng Mm COftl by
i;niilill«iMtifr n levy of fld per
Ininlly por «lny,

Mr I re pointed out Hint
pnymrnl ol niirh n levy wmibl
fire 'pnrrntn of Mm need to
|inv rblblren'n (men on dnyn
tviirn Miey n«e iiimvolilnMy
nbneiil from nchool.

No runds for
fvcniiig College

llm I».|'nrliiirtil of MiirnMon line no fnniln nvellnbin
|..r Mm rutnlillnlmmnl of no errning rellrgo *t MnUiim-
blmby High Behonl.

Tim Irnl nortleo rrllt
im*l ptomlny.

begin

HIES iTEl!
Cll

lilHWyill CI\l)SEO CArSRE

Rbitr lln onlnbllRliinenl, the
Mill I ■"iimill too Imn worlmd
vlpox'ii'ly lor Mm Inniipmi'
M'ln of Mm biin nervtre, In
rntiJlinrttoM wIMi Mm con-
Mmmd rlfoild of Mr Tnmly
f;tnl "Mmi ofMelnln of Myron
f.'oimrll of M. nibl C. ArsiicIk-
llonn oihI Mm Wllnon'n Tre"'*
I'. Mii'l C. A nm»rl'iMon.

Koad Safely
Test

TeiilnMve orgnnlonllon lot
It rollogr, rnrileil mil by Mr
f). t!. Vfnmln of llm IMgb
Brhnol nlnff nnil B eommHtre
l-lrrlnl nl ti pitbllo Irtecllng
loitAiiln Mm mil ol Innt yeor.
Iinil rrreitleil more Mmn 118
l.toiprcMlo oltnlmtn for
rmirnrR ivlileh woiibl Imvo
brrii ntnllnblo nl Ibe proposed
rolb'ge.

Ibrup mmnon lnnliifle<l
iimininl limlon. oenrlrTiilenl nil'l
film elilOy Rioiipn.

In n leMrr fiom Mm ilepnit-
nirnl. Ml Woods lio.n been nil
vlflp'l "I Mm IncU of fnnils for
Mm pinjrrt.

'Ilie ilrpniltnrnl ninted Mini
no neiv evening eollegrs were
b-lng ffllnbll.slmd nl pieneiil,
mill olirssed Mm need for ne-
Innl lelipurlinmnl In Mm do-
|inili>mnl, ivIMi Mm pnnlblllly
cf dlornnl Inning fiolim O " ^
nlirndy opcruMtig

•u

Syiliiey A Ciuev
tiickclerloiM'byd)

A erlrlmle? wbn plnyeil the
rnrly poll of tills oonson wHb
flio nitbimlo (Pydney) A
grndn sMe hns niihrd nl
Mn'Inmblmbj mid will |oln
■ tin Midbiiid'liiiby (1) loem.
nrrniilliig to elnb seertlnry
nir it. Mrllonnlil.

111! Is Des CJody. n lenclmr
trceiiMy nppolnted to Mm Mnl-
liitiiblinhy lllfb Bcliool.

An opening bnlBinnn nnd
lelt-bnml howler, Cody was
irgnidcd highly by Ui« B.tl-
tiinln Club.

tlh prcsritrc In the Mirl-
biiiibtiiibylekn^iUUldJtcip t"

)■< I

Mill- III I'
. . ll l)i-.l l

IMlldrlll •<

,1 >1iii M iMiimb.
I  •III

Pmllif niph

lib" "r
niii\ iiibii:

|1illiiliHl|;'-I,

„• .llll.lill. >1
fMH<iiibi||- II

db-d iii'd

It: III

•Ol nil.. Miv Amiir lilrn
I., lb Hm.bb .
I, I..I br:.'! Iiil'iib-', bi"-ri.''-l
„ .....i.bi I'l Ml. I' M «■ l:. I'""
,.i..| l.iiii.t- "•<■1 •.•I'"
II Im I Mint lirr rii-i-
ilJIb'ii i»o« :i|;c,i:il!il''' by !i
bmiil idbii'-Ml.

The oMmi wnmo". Mis Pbi
leoce Fully I.' snffnrd in-
reinlfl wo'inds to Mm 'ell
trg ni'l elbow, Iiijnile.s I" Mie
hnch. nnd shork,

1-I  Mill'-i'il 111
Ih- Mim. Tin.l 'ili'.'li

I 111' innn. H'inr'bl IC' i"i
'1. " i'i'-i'"'n|;'-i in Mm

..1 b. I .1" . .I'lM' I ■ <1 I'll"
IM III.. I.I.. ll. ri'l, II l:>' ' I -I"'
•..,'•■10.1 I'l Mm I'-n tboin''. :ili.i
•dij'lil .'iMi-mi-ii'iM

ill', riirri wie b''bl|; dilvii
l>v Mi.s Tlinlii|'S'iil tiii'1 Isti
F'lilwoiid, nf MrlRnbiw (nenr
I oiiiwoi Mil.

Mnlii rnrn were eslenslvely
ilniin|.rd. Mill wllln III bill l)ts-

i«i.iitt'lel Ambidnnco nllrnded.ITie drltrr of tlic enr. jitini
prrilerlfk I.ee, of Mnrollbno
boh, himbnnit ol one of the In
jured wornon. psreped wMh n
noiere shnlilng.

llm women were tslien to
Mmw-lllvimbnb by on niiibii.
jfiiiro from Mm llinnswb;.?
Ilrnrls rtnb ntnlloii.

Tim nceldrnl nrriiiied wlirti
the IrM'bsnd lenr tyie of tlm
enr blew otti ns tlm dilvri
wns oveilnlilng itimMier
veblrie. The diirrr ovobled
eolllilon wllh oMmr vehicles
on Mm htghwny. bnl the enr
got oul of eoiitiol nnd tolled
over, coming to test on Us
"I'te.

|!..dvivnl|; "f Mm vrblrlr

River
Rescue

tiiiil.i (hp tiol'bfiil pyes of n ItiMlib
.t«l|..l III n rrr.nl s.lio'.IV .rbl'ilM.ni In l.'.niloii
riiii'l «iiC''ly fp-if I'll 1 spr'bil bi'I-mr iiini bbm.
Is drslRtird In slnMiln'p O'liiiinl MiiIMp t oiitllM'itm.
(iliii npppnis on Mm sirren In frmil "I Mir «)■ '
leni Minis lo l.rnirip. rr.is'i'.ii'ls. nnd ronit sign
Itbnfpier Ideos ftrlllsh sybnidbo.i s Mmnise
nbonl tbetf (ntiirp, stirh Inlprpsl ps spnrr Irnir
tislon Inlie sppond ptnrr to MiP iphIIMps of grin

rntnlng n thing.

A If-jPiir-idil girl who got
hiln dlffb'iillirs In the nnilrr
iii'iir Mm fonlbriilgo .nirr
floiiMi Anil, llrlinsttlrli llriuls,
on .tiiTidny, irns .hronght lo
Mm sboto l>y n nntn who did
not giro his nsine.. <

lie sub! Mmi witrn lie Sfi'.w

Street Was on Privt
Ui'sitliniils' l<>iit;«fl Oil

Cnggbi fUrrnl. "hbli nossril jirlinle bind nt New
nrlgblon hns been Iriired off 1i^ Mm oiviipt, "ho Is prppor-
Ing Mm Inrid (or biiiblliig.

The frnrlng hns left rrsl-jdny. 11 WBS decided to n.sk
nenls •• Im lorniprly nsrd Mip,IUion riilie C'eiincU lo jriifs-

hytint Im.l been preveiiled
bnd wrntbui condlUcnfti.

RFFIt OllANf rOA rAUK
The serre'sry. Mr O.

Rrbiiellrpf. reporteil Ihnt sp-
pllrnflnn Imd tmcn mfufe for n
flovernnmnt grnnt to nsslot In
Mm drirtopmrnl of Nr«r

111)1.11 iiil-s iiild bill
ir.'iili Imili Mm •'•'bf nvri Mi

ll I ri I orr mil I ll I'l M
Mi ii;1il'." Iinviislilp nl

l.

Imi iii;; Mm bt-.! friv
Imn bi Mir |pii:i
"itll.'ll !iM' r'v f I

III' nil I hi "iipb
,..:i.lr. "t

lilr

Ml
Ml iil'v 'I

IVm fo bt'.li
tiilily \<|.lr nirn i'l (Im trn
I.lirl llnu. 'l I" rr bivv r.'"""''

1 Mir

iimI.
h

llP spl.tip
\ moling

ll b I s
nelrd.

iitT Imie
ml -lelf-
g lip nnil

At n iiippMiig of Nf
Mrlplitmi I'lfgiess Assoets
Men on pimdny inoiiibig It
wns derblfd to nsli lhi\( Myron
Mblie Oninell's engbme
sboiibl bislmcl Mm brench

On n previous necsslon
bidldorer wss used to fill be
opening mused by the siiif.



1  i:n 'lii

lY
f litclirtrln,

I'ftRKll

Runn

I

cmcuuviiNG m muuumuimuy hyron uay
H'l'lsleieil for Tifiiimiifn.nloni by Tonl nn n Nfwnpnppr.

MUl.f'WMIJl-MHY,
Voliimr Nn. H.

b/vngalow and bbunswick heaps
I'O JU.>X n. rilONnJ 20.

i.riii)>\v, .IAN. 23. Jeno, n.^ RwIw no. n.

y

s'lor

l.nl.v Im;...;- «»•. .'llvi"";! f mWuI.T
I\I.I..A.

inrn srhfiMrfi,' IIh- MlnHIrr f.tr I'Mblln
f'H.inril ilirnM».1. Mr R. T. aiophniif.,

»'«-
TnnnEloy

Ilinl work
vvonM
i„|.n wpie

how liltik fkn prloihy wns.
'Ihr I.OWI1 ricili. Mr

IhnuM". iif'f'l llin h'Uor wns
In irply 1o nil Irujiilry liow
lilph fhn prlorlly wnn.

•••Mhlit Ike

BANANA

LOADINGS

flio loMor,
I  gnhl. "f
.  IJio kigli
th H tolgkl

^Vo "111
■RRkifT nt

I  lltnl tlio
-I In nlnfo

BrIL.«

'I'lin Wnynr, AUl. F. M.
Ni pn. rnki I hp only wny lo
fitnl oiil. wn.o l.o 'ro fiii'l npp.

Mr rnRH''''l'"'l Ihnt Nie
nr.il Mni'* "n nlilrrmnn or
roiiiuil olflo'-r wn.n In Ryd-
nry. ho !?1i"Tih1 hilprvlrw
l.hn Hfpn'l iiM'iil.

'j'lir f!i;}'R«-KHon wnn fnlop-
|.r«l on liiP rnollori of Akl.
R. Nr.nlh.

OmnpM n|>poliilr«l
IJirii ninl .RmlMi,
HnniMp ini'l Ike clilef
hlrnl rMijInrrr. Mr W. S.
I.ili lififlil. I" nllpml Iko "M-
iMinl rl-rlrlrlly «-onf«'i rncP.
•i| N-vvi it.'jIIp fMiiii April Ik
In IR,

A  iioilloii of nyinpnlkv
wiUi III" irlnllvofi of Ike
ImIp Mi I'. fkiMln. Mi.i
iM.iliro rni.l Mr VV. Arnold
'.vsifi purl Ipil.

Akl.
Mr

plfC-

Connlf'innpiil.'t «l bnnnnn-''
from nil l" 'ke
RtMilhrrn innrlipl l for l.mln
:iA lolnllr.l cnspn,
,:nnipil«li.R 2:i,l:J f""'
Mnillli in f.i-rl'lii. I.i.ib.l
frnni I hp iionlllni nrcl k'H
ninl 230 .fioin fnrpiinlfimi.

inaeiies

^^eople ^
arden

C'H "Flbuncill

A folJil of 007. poiiiln of
rnln worn n^Rlnl^tTwl nt "'o
niitllinnliltnby |*o«l.-olf
•kirhiK Ibirt wPoU'n rycloiio.

Cirnlr.Rl. (nil mM-.iiiicil
.linlMR Mip 21 .hotiiP ntidpO
„l |> II.Ml. on 'IkiMwlny.
wiicji 0.:i.'i In<;hcn wpic rc-
poi tipd.

Tlipnc fli-nipT jiPprencnf. nn
hipirnsp or 3Mr. when p'lni-11 ii: r, pi\:

pnrcil wllh (bj roi ipspniid-
liiR linln l.kp il"vlniin wrpk.

Nrw .•^oiilli ^
(iipi'lf^ wprr
Dip fnllmvlii
Rviliicy ir..3!
17,007, Ailrlnl
lOI'R. Nrwr.T
Allniry 171.

rotinljni'
|.i(wni«lri1 tr

liinikolf.
Mrlbonrtip

2001. rnrlk
lie 1R0.1, nild

Olhcr fnllg wcip: "Jo 0
n m. on Wpdnrrsdny J8B
pfOnlrt. Fililny 1.30 polnle.

Tnlnl iPj»lnltn.l.loii for lbs
MMinlh lo ilnlp In ^^27
pnlnln.

rr«l»ln of Ilyron liny. I
llrnilo iVd Imu'ii "i« »1 up lb"
miroitroViili'fi, <!r A. fllblili*.
OiiiiirJI fcirplinR Tiir«oliM

llo nnl<
I'ppii ^r<l
llfp 'iii5i(ri
(lirro" loivi
tiflpr np.b

lip wn.q
loUrr fmn
niirc Uin
rlfillon n<h
CPiil. of Ik
btinlnr.is n
uonkl Imv
foiP lIlP I'
for ipchi

Hip propio bn«l
f» hollgvo rllinf.
l'<Xi. "Jii- .Ibo

"n'oiilil !»o linvrr
ivort ppniiwlod.

oininriiliiiR on n
the riie Inniii-

•T%vi|lrif»' Asnn-
|nliiR Hmt 00 ppi

Imiklhig-'' In Hw
a ot Byron Bny
(.o bo briok

>v)i fonkl fjunlUy
iflcnUon.

Is
Guest ConJiiclor

a.
il of I'kln-
itnl of ibp

fi Bproln'
T  Inlopp"
|| ^\II•I«I"'M

:'¥T9|

fii

M'll by Ml
iii'iil nf 'be

fi'M-k Ikis

..I Ikr »nn
f :i I 1 lP'»H-
-ii'l •v'hiM br

•t MiikiR'
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Vandnlr, nhol and
destroyed; tliice In-
snlnlors on an 11
kdovbll power line
at Graflon, cnnsing'
a large area to be
blacked out(for 23
lioiirg during llie
hf^lght of the recent
floods.
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;  'Tbij wnii rcvcnieit jcs-
l^TfiRy III n repiMt iniin

)tbf»i,olile( electrlcnl en-
|1n*er, Mr. t.. VV. Alar-

'pnnnl^ lo; ibe. Nnrlnprn
IMvetfl Comity Cniinoil at

'iifi mectiiiR ill UrAitnn.
... «..Vi i..» A 1 .. ' •
..'Mr.-iMRtrhftiit enld the
bliickout WBR lecorued ai
b.3!) -p.m'. on .lune 13 nnd
t»e line re-eiicr^iscd ni. 1.30
p.m. the JoJiowing day.
, The deiay in rwiorliig
power WM one to tiie iloou
im RRlrt.
' lie snid ' workmen 'had

(omul It diniciiii. lo check
on the causn o( the power
tnliure' , and evciunaiiy
loiinri tliri 5110 of the lalluio
nller exninhiiitg the Imp. In
n lioodhont,

J he birak'wns tniiiul pi
a lane between llie Pncinc
Mighway and Uimncnno
WImtl In (hflfton. Three
Inmilnlorn had hern badly
danmgpil by ride Ihe.

Mr. .Marchnnt nahl the
pxnmlimMon allowed tho
iiftinpge.Jind been nnliRpd
only a.relai.lvtrly abort linip
belprp'. the nowbr lallutp,
indicating It must have
orcurred while the Hood
WHS rl.Ring. '

Should the damngefi In-
sulnlora hnve been In ser
vice more than a few
hoiirn, it woiikl have been

en.Ronable to expect the
whole - noa'-ann and pole
would have been deatroyed
by. fire caur.cd by curient
leaknge

Wnral liiiio

a/

river erosion

slreiigllien I;
C.P. brahcli

at
»' N

rro|M!rly owiicra' nloiig Nortli} Hcncli, on llio
iiorlhcrn aitln of llio liriinewicU Ilivcr, linvc los* ns
iniicli MS 90 foci of llicir |»i oiici !y ns n rcsull of heavy
erosion canscO hy high seas ivliippcti np hy gale-foren
wiinls. • ; •.
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A section of Uic terrhcfi aloiiig the front.nt North linacli has
been completely eroded and at some places the sea Is breaking,
across the road and Into the north arm of the Itrunswlck Ulvet.

•SetloiM eroRlnti also
hnn or.ciirrrd on Ibo
firar.h (tnnl npposllo the
nine.<is ramp at l.riuio*
Head nnd along Mm siirt-
Ing bench at anlllnn.
At lilgh tide the Rcna at

DEATH OF
MR. ERN.
MORGAN

Mr. Mnrchnnt said Mm
power fnhme liad conic at
he worst pos.slhle time.
County eomicll chahntnn,

Cr. U. C'Melll, nnhl thnr
wn.i no iloubl micli nrtlnns
as these were "Inexcusable
and Irresponsible."

Such vandalism could
hnve canr-ed low of life.

One ol t.l.sinore'B
bc.st known bn.slncsa
oiul pportliiR pcr-
.sonnnile.s, Mr. Ernest
Ilalpli Morann, died
sndtlenly at bin home
in I.ainel Avenue la.at
niaht.
Mr. Morgan who wn-s a

dlrecior of (.be Ijl.smora
Hose Hospital had attend
ed the monthly nmrtlng of

horth neaeh are breaking
IhroURh. • flowing tnidcr
ninny hoitscn nnd holiday
cabln.s.

1110. lorce of the wnirr
Imr. demolished sonio rut
fiiied.s which were In the
hack gaidetw of holiday
linmrS, ,

Ilyioii Sblre Coiinell
worxmen-are woiklng tlcs-
pprntpJy fo bnlld a rock ro-
tnlnlng wall along the ten
rUnli.-; ot scnlinnl whctc
their had previously hrcii n
trrrnco. . ,

Ihb nion are working In
ft nnithly direction ntul
yr,sl.er{lny hail only four
elmhi.s of wall cmi.sinicted

VoUinlecr brigntic

Cr, J. r. rinhp.rl.y nald.jtho hoard. lie died soon
apart from the risk to the
IhiP-nmen who had to re

after hl.s return home,

lie was ft keenhowler
pair the damage, the van-
dalMm , could ca-slly hnve
pndniigereil members ol
the public. ■

(lomicll adopted a motion
Irom Cr. M. I-. McNamara
that circulars be distribut
ed 1" qtmrlerly electricity
scrounfs to nil consumers
stalhiR It wafl their duty to
report such .vandalism.

The niotlbh also directed

nnd wn.s a foundation
member and former prc.sl-
(Icnt o( Sontli Llsninre
Iiowllng (7hib. .

lie wn,s one of the (olin-
dcr.s of Oc Luxe Motors In
LIsmore.

I'rrtpprly owners liirther
lip the imnclt, wlm are un
protected from the sea,
liave formed ihemsclvr.^
Into ft vohintnry hilgndc In
liy lo Kftvp their Iftinl nnd
keep the sea back.

The phlre rouncll pro-
vldM .sand bags (or resl
dents mid they ppcnt all
day yesterday nlllng them
with BMid and placing
them along the eroderl
bench front.

Councirs engineer, Mr. I.
Cook, said rouncll work
men dhl not havo enough
time to build the sandbag
wall.

He said they wanted to

get the alone wall llnlshed
n.s BOOT! n.s possible.

Mr. Cook Raid It wn.s no
gooti ilinnjilng the rock hi
a "slip-shod" manner at
vatkms secMons along the
hearli front. ,
•It was far better to atari

at one end and bnlld a
sirnng wall along Ibe tcr-
lace. • I

Shire workmen have
been working slmre last
weekend to RCt Mm wall
built. , ,

A North l\ead property
owner ycsf.erdny com
mended the Rhhe for Us
prompt Action hi trying to
check the spread;of dnni-
ngo ami the threat of
hollies, Rome of which ere
Just imnghig over the edge
of the Ion ace.

Rome of the prnpritv
owners spent an aiixUms
night last night as thev
walled f<ir .the eUvct of
the next high tide In the
early hours of this
inornhiR.

-  > V V ■'
CARINO. — Move* RIO

being piadfl to Btren|lhen j
(lie I Casino hranoli I-of !| .
tho i Coimfry r*rl* pn •\ .
view of-tha toss of tlie
flnshio flecldralo.
With the Casino sub

division's Inclusion In tho
Clarence .nleclorale. Coun
try. Party brancbes In this
area , will become,.part-ot
the ' Clarbnce !• Elcclorald •
Council of the party. • »

With Ce-slno at . tho
noilhcrn end of the,Clar
ence cleclorat-o, Country
Party menihera feel It,,1s
Imperntlvo that there l^jft
strong and vigorous btnncli
of tho parly operating atCasino. , . , , , |. t j

All meinbefs and Sup
porters ; of tin Counlty
rarty have been mged .lo
attend the branch's annuaV
uieet.lng in Uio School of
Arl.s loiuoiiow night.

Hie Member for Casino,
Mr. Mnnywenthets .. has
made a personal appeal to
mcinbera and suppotlcia lo
altrmi tho meeting. 5

MolorivSl
given II

eluutc<3

GiiiUi fuiictioti
poalponcfJ

Rl John's Fast f.lsmnre
Church of England Oulld's
hoy morning, which wos
io have brgnn at 10 a.m.
today, 1ms been cancelled
owing lo the weatlier.

BtiPViB Bsum Mtemle

Mr. Carnithrrji, 8.HJ
sold in IJsmero.Ctnirl of ,
Pellf , Sessions , yesier-i ,
day lie was going lo gUe
a ittolntlsl a chance.
"Ihit hi Iheno caso.s you

must reiiicmher you ato
only allowed ono olle." ho
paid: , . ; .•

Eriward George Thock-
er 33, o( Union Street,
IJsmore, was fined tlOl
when lie pleaded aullty tc
having driven while undei
the Influence' of hiloxl-
cnthig liquor In , Unlor
Plrrct. Llsinorc, on Juiu
31.

Const. :G. WUilnm.s sah
Thnckcr imd been _ seoi

" Am
had veered lo the Incorrer.
side of: the rosd. ;'ii {
, Tbncker admitted.,hav.
Ing B'fpw tn'ddles.of beer

FoMcIfor Mr.-F. Herror

driving a car at 13.35
and on three occnsi
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1  MinnRW'pk Illvrr
•y wfiR npriietl "P
(•(•{Inr niMris "I 'I'C
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np.niii combiit "in

of Mt rircl ITIC-
V nl P»»il»««1rk JImda
i^nstri ^nliiirlny im'MII-
Al P-S JiicrUni?

rinoii'v tor Mir event.
I)P dn-tilrd.

Appreciulion
iinlatlmi lor t1»f imrk
Mr -1. .1. I»ntiapl»y for
.foliii r.lrrtflrttr (!«»iii-
Irr "as pspresscil bj
plinliinan, Aid. It. '!•

nrs. lasl >itelil.
lit .liimrs rMpirr.sfi1 the
C  tlinl Ml l.lMinnby 1
iltl do nrtl In Ids •"'W
Ill-Ill aIMi Mir M'onr.ir
t  I r-M- ll. vlirir lir

ir- iM duly nrsl
ndni.
1i D'Miiinli.v lian r»-ivr-d
<,nts willi Mnlliiin-

iiiy Mnnblpal 'JtMiiirP.

IM't Mfl^
irit\'?ui<;K - MVUMN

ADVOCATIi
IE MMI.Y MEWSrAPF-ll
I IM A rui.ii covr.ii
•  IMF .«^uMniPn: pump
or .»3UMMriii..Am>.

u'n rnEE

New Names
For Local

Rivets
'Jriv Mniiii's have liri-M

|iMip(i'>rd lor file Nnilli
mid Sniilli Anns "f Mir
l(i iiiisii Irk IMvrr t»,v M»r
niiiiisiiirk llrads ririRrcW
AssiK latliiii.

'I IH* !if;r.iii.'t!ii km will n'a?
Mini Mir lilbulnrlcB br le-
imined .pimpr.on's IMvrr
iNiiiMi AiiiM mid MniRliiiil
lllvd i.poiilb Ann).
Ihr iiamrs wnn j;i'lert.rd

hciinifa' 1)1 Mirir nssncln-
I Muii will! cnrly IJnnw-

v\l<l; hlstmy.
I  gMi .Siinp.'!iin vvnr. Mil*
I J)i!d. rrdnr bcinl. plinL nt
'jJiimr.vvkk Mrndr. iknoiMi

hi Mir rnily days ns
.Simp-'iidoivii.

All MiUKliidl war; Mir
pi <ipi ji'tiii 111 Mir tlifd.
riMH- nt. Ml inimvlek Mrndr..I 'l h-. iminrR witl lir nidi-
mllirii id Mir UcoBinptilml
Mnivri; ikiald MiimiRli My-

I I on .ptiliR Coiinidl.

WOMIOTS

DOWLS TIILE

PLAY

Hucje seas humiaerinq lUe Far North
lijis Week vKished Ihroucjh hoines at
Ueachi'- Biuuswick Heads. —

Coast

North

I tir "-m iin*lir'l mmv
•' li-liii-s I'lid rmni'il Ihmisr
' minis mnl Mir rnmhni.vI'm lib Itravy pmid driHisPs.

Mymii Siiltr (inimll
nii|iiiii-n. nsssllrd li* :ib"id

• r.'l itiiMiliiis id Mie Oiriin
'SliiiH'5 stall mift Till iitlirr

I iiIiimI I'll •<, 'iidlt n .MHlll-
tmill ninm: Mir s'-aliniil l'»

.'pnitril Mir pinprMIr?.

,  'i Itr i\!»tl tirld "III I' nr"
msltiii'dd, liv Mir "irnii III
bipli Mdr III n'liinl I ̂Pt
M.Mi. In-diiy, > . T ..

An otrnrlMii.d -'.mr bip-'
prd owi" liiR widl. . ^ .

A rdkiil difitinirr lo Mnji'
souMi I'f Min \inl1 tlir S'li
riRnln rinftnrd Mir brnvll
liilo Mir Hmtii Ann -id
Mir liver IhiK inmnlnR.

A! "Miri illr-.lil' l. diiiifr-r
1 iihii'! Ml" r.r 1

1  + iit'iiRrd n derp Ridlry
Mido tlir brnrh JitI. poiiUi

tiliMiil bn Ions id ni;1: "
Mpprd ovri Mn* «di;e in
nil Mill p"l» ml' '»y
•rn nrm M'r M ml e.lidi-
Iniiinc.

JViULLUlVlLuyiBY

BOWLS DRAW

AND TEAMS
.Piindiiy, Vf imp:- viJ. IP

1)1 Mir Mynm I'ny Bm*!
ClnbhiM'sc.

4- Wnr.lirc) mil n rhnn-
ni'i nlimwl In Mir Iinnl nf
Ihr Mrunr.wlrk lirndR
Pill I (Riibhoiirr lit Smitli
Ilrnrli.

I'lirlbrr miitelirs in Mn*
IMiillmiibliiiby IVmnrn'R
MmMlnfe Citiii climnpln"-
pldp.s line plnyed lnsl
nrrk ivltli llie fidlnivln?
rrsiil'^.

PIiibIrs: M. I'IdIp Pi
1.. Ln; 22; Mcnj'.mi 23 d
r. MrClvninnl 21.

i':iif;; M„ Mult. F. Wnml
I LI d M. 'WPden. i'. Mnpf
Ml- 1), llr.hrr. M. Jninm 21

I d r. MrCtynioiit. 11. I-nnrc
' 14.

IMIMNSIVICK III:AI>R.

I.nrl wrrk .-.nw; lliR olM-
eliil irsiiiiiijMon". nl M»r
WiiiiMii'.n MowllliR Club
li.r 1072.
'Mir Ili.'d mmitlilv nir-l-

Irr wns fnPnwrd 1\v lio- '
i.hv pinv.

rniicnl. fpirni "f Mir
rmn l.s pt rrdd'iil, nnnia
('-Ml aid.

M|f.'div plnv; rj. ,MH.— 'll.
T. Mrllvni. U. IPxP-e.- Pb
iv' ittnriri V 1.11 rmkri'. N.
•r-'ild, M. WaUrt.v 12; P.
Mnlr, M. Ijiiktn V. Molm.
V  OMrnra 7!) v 17,
Wil-lil. M. nr,n.h!.n- A
F.Mtiivini. K. Minwii 1": M.
Ilriny, .11. Cnnnll. N. I'm-
«iiid 23 V A UPi'?. v..
Fli'wris. n. IIi'Mr 1":
Ilri-PiiT. ". 'biorp-nn F
Mni-iii p.ri V 17. I-nTT'rv. 0,

4 Wnslicd nvcr llic mad
Jiir.l .smil-li of Nrw Ihlkb-

. Udi.

•llir ficns win- .m t-'-'-t
nl MJIOII IJay Mint Miry
imr.lird over Mir »)rfnli j,,, .mirs: M.
nnd lidn Mrbm.-il j, y^„tl;n. O.
mdsli.^ nn mi; mv Vnunrlirny v O. O M-n-

Ml" KPr .•'IIIMIM Mir Mnml (M M- v 11. » '1? I" . H- An
Id Mic Fill I Olid)1imi'iC dmani v 11. Mdiwn.n, o.
breonic r.rtlmiR. Mnylr v P. ""'"'"ff*

Hullcv V CJ. Kline, b.
r.OOO R/\NM!t.\MS Olid) v H. Hovrll.

'  IViiilMiirn nl M-r N...II1 M'dim V
Mmtb dmii-er M"d. .slmUnl PMrrnry v A. bnnrR.

,  I'ni ■mlli'intnl 5010 mnd MmHay v N. Plrwnrl,
M.r "nsl srr- Tnylnr V P. ' "'''"J"''-

ll'iM Id M.e brmk. Mmkeis: d. AlH". .
,  .... Mnvlnn. C Mnlrr. A. I.m-

"-v". f- "f
,,.rk .IM'I'P-I
Ihr Idi'.r nl Mic nndrd Cnilei.
brnili honi In sJivr IhR Nn. I pmnnnt irntn v
nmdvvny brlwrrn NoiMi Al.-.lnnvlllr, nt bl.Binnrc
Mrneh mid Mrw MilRtitnn. HrlRlds 'cm Irnve 1230F. Qiilnn. O. 17o.\>.

IlFiQUEST 1 OR OondlR. A. Iflism. V. nns-
•  * 1 ■ IT* 11 .t

r.
N.
F.
r.

TELEPHONE

4Cmirrd n intnnr brmrh
In Mm Of ldeii Hcneli lrT-|
inrr.

MMi.n Slilir rnridrni
Cr II. M- .liii'iis r-nid nn
InrprHlim nknif! Mm
NdiMi Mrnrh Mil« nininlm!
lind r.tiDwii Mm pn.-.IMmi
writ f'lnlnlMrd nltrr n
nk'hl Imid vIhII,

IP' .«iild Ihr srn did lint
npprm in hnvr nbnird nnd
|n-iiim rovv mm nlnp. s I Ide
rniild htiiip Jinlhrr dmi-

Al I'M-'ii Pi"' vrslfiibiy

nrll. K. Mcdinrd; J. Alklii.
0. Ilcnty, 15. Cole. C.
Mules; A. I.4\iici?. 11. Oil-

IhimsHbk llraiH lin- vci. P". McHenr. F. tn.vlor.
rtris A^sorlnllmi mil m- MTinfi-mM K. Medlnrd. Cm.s.
I.rw Ms ren-irfil I1.; «»'" Mrdfnrd. Ilciiry. tny or

"I.,: inhM^r'u:.; "n"2 pmnmi.. v Enihin
!,r Mv,m. nm! rinp.nl Ms.. "1 Miilliimbli.rby: I- En-nl Mnifisiikk llrnds. * Imlcb. AT' m

A slmllnr inpirM. '.-UkS •|<"oh N. Nrwrl N S^^-pM-vlDiTly irlrrtrd byOhb-l/dl. ^
P.M.O, nepniliimid. 1 • „
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BYKON SUIUE COUNCIL

INFOHMATION I'APER FOR ROLL TO UK CONDUC I ICO
IN CONJUNCTION WI I II LOCAL GOVERNMF.N I FLliCI lON

- DREDGING OF HIE BRUNSWICK RIVER -

A poll will be conducted In conjumtion wllli (be September 1995 Coimcll elctllon to gniige
eui)poit lot the dredging of the nnmswkk River niid its tributaries. Maislmlls Creek and '
Simpsons Crcck.

The question to be asked is:

"Dt) you support Ihfi dreOKiiig of the Uruuswkk llivrr nnd i(.s (ribulnrks,
Maislialls Creek and Simpsons Creek?"

I his (ifiper has been picpaied to provide hironnnlioa (o assist electois in answering the poll
<|U€Stl0ll[.

Ihecedlng any proposal, a detailed etiviioninental assessment would lie undeiiaken in
accordance with tiie Environmeiuai iMannlng and Assessment Act, and would involve
extensive conununity consullallon.

Statutory provisions Indicate tliat dredging would constitute Designated Development and, as
sticli, would require liie preparation of an environmentnl impact assessment, i lie preparation
of tite assessment would requlie the ideniiiicniion and iiivesllgnllon of many complex issues
and would require constiilalion with several government agencies.

Paris of the river are affected by Slate Enviromnenla) rianning Policy No. l-l (Coastal
Wetlands) and Stale Environmental Planning Policy No. )'.(> (Elltoial l^ainfoiests). 1 be
polcntial exists to impact on existing seagrasses, sailmai slies and otiiei marine life, including
fisheries and a commercial oyster lease. The localion of bntfers from these sensitive areas
would need to be identified. I he impact on llie existing tidal regime nnd linpllcatloiis for tlie
existing vegeintioii, including mangroves, would need to be Invesllgalcd In detail. Sucli en
nssessmcnt would also consider the exient and effect on liie residential amenity caused by the
activity. Tliis would Include sucli effects as tiie movement of trucks, eaiilmioving plant,
dredging equipment and tlie visual impact of the woik.

TIic proposal would require the preparation of an economic assessment to prove the viability
of dredging. Items for consideration would include the cost of ilie pioposed diedging, tlie
possible markets for dredged materials, transport costs, sources of funding and other related
benefits of tlie work, for example flood mitlgaiion.

Possible benefits of diedging may be:

l lood hfitiRatlon

•  Jinprovement of chaimei hydrauiics by increasing waterway area

AvUioriscd In ; BYRON SniRE COUNCU.. P.O. BOX BYRON DAY. Z-IRI
Prliitfd by : QM INDUSIRinS PI Y. UP. 975 brONTAOl'I; ROAP. WF.ST END. HIOI



i

Ecological

•  linprovG Hdal (lushing of tlin vWcr system ^

•  InipcoveinciK of walei" quality In tlic river

•  Removing slllatloii

•  Provide sniid for beach repleiilsiiment

Novlgation

•  Allow a navigable loule from nrunswlck Heads to Mullninbimby mid along Marslialls mul
Simpsons Creeks

•  Provide access for craft from Miilluinbiniby to Ihc ocean

Recreation

•  Improve access for boating

•  Improve fishing opportunities

•  Passive recreation - sailing, rowing, kayaks, lelsurccraft

Tourism

•  River lours

•  Ecolourlsm

•  Historical river trade

Commerciai

•  Sale of dredged materials, sand, gravel, filling

•  Doaiing

•  Oyster fanning

The beneficial effects and Impacts caused by any proposal would be fully Investigated prior to
any work being contemplated should the proposal receive comiiiunily support.

AuthoriMd by : DVRON SHIRE COUNCR. P.O. BOX 159, DVRON BAY, HS1
Prirucd by : OM INDUS! RirS PfV. LTD. 375 MONTAOUe ROAf). WEST END. d 101
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FIGURE 18
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