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DISCLAIMER
I

The sole purpose of the sel’Viees performed by Kinhill and 
of this report is to estimate flood levels 

and prepare a management 

plan for Wyoming, Wingello and Bradys Gully Creeks in Gosford, 
New South Wales, in aecordanee with the scope of sel’Vees 

set out in the contract between Kinhill En’gineers Ply Ltd ("Kinhill") and Gosford City 
Council ("the Client"). That scope of 

sel’Vices was defined by the requests of the Client, the time and budgetary 
constraints imposed by the Client, and the 

availability of aceess to the site.

I

Kinhill derived the data in this report primarily from the SUl’Vey and mapping provided by 
the Client, available mapping, 

visual inspections of the site, resulu from previous studies IInd recommended 
methods and techniques provided in various 

referenees identified herein. The passage of time, mllnifestation of latent 
conditions or occurrence of future events may require 

further exploration lit the site, analysis of the data, and re-evaluation of the findings, 
obsel’Vations and conclusions expressed 

in the report.

I

I
In preparing this report, Kinhill has relied upon and presumed accurate 

certain information (or the absenee thereof) about the 

mapping and site sUl’Vey, results from previous studies, and information provided by governmental 
officials and authorities, 

the Client and others identified herein. Except as otherwise stated in the report, Kinhill 
has not attempted to verify the 

accuracy or completeness of any such information. No warranty 
or guarantee, whether express or implied, is made 

with 

respect to the data reported or findings, obsel’Vations and 
conclusions based on information not verified.

I

This report has been prepared on behalf of and for the exclusive use 
of the Client, and is subject 10 and issued in connection 

with the provisions of the agreement between Kinhill and the CHent. 
Kinhill accepts no liability or responsibility 

whatsoever for or in respect of any use of or relianee upon this report by any 
third party.
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FOREWORD

The New South Wales Government’s flood policy is directed at providing solutions to 

existing flooding problems in developed areas, as well as ensuring that new development 

is compatible with the flood hazard, and that it does not create additional flooding 

problems in other areas.

Under the policy, the management of flood liable land remains the responsibility of local 

government. The State government subsidizes flood mitigation works to alleviate 

existing problems, providing specialist technical advice to assist councils in the discharge 

of their floodplain management responsibilities.

The flood policy provides for technical and financial support by the government through 

the following four sequential stages:

. Flood study: Determines the nature and extent of the flood problem;

. Floodplain management study: Evaluates management options for the channel in 

respect of both existing and proposed development;

. Floodplain management plan: Involves formal adoption by council of a plan of 

management for the channel;

. Implementation of the plan: Involves construction of flood mitigation works to 

protect existing development. Also, use of local environmental plans to ensure new 

development is compatible with the flood hazard.

The Wyoming, Wingello and Bradys Gully Creeks Floodplain Management Study 

constitutes the second phase of the management process for the three creeks, and has 

been prepared for Gosford City Council to evaluate the management options.

Document No. S90052/002 

Final Report November 1993
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SUMMARY

The Wyoming, Wingello and Bradys Gully 
Creeks Floodplain Management Study has 

been undertaken to formulate a management plan 
that provides appropriate levels of flood 

protection to existing and future development. 
The study area extends from the Pacific 

Highway outlets, upstream along each 
creek to the catchment boundary.

The flood standard adopted by Gosford City Council 
is the 1 % annual exceedance 

probability (AEP) flood event, and this 
has been used to prepare the management plan. 

The proposed plan examines a range of mitigation options.

A proposed prioritization of works within 
the management plan has been prepared to 

facilitate a staged implementation of the plan consistent 
with available funding.

Design flood profiles are given for 
each of the creeks, with recommendations 

of the 

works that should be unde}taken.

For Wyoming Creek, this study recommends 
the following works:

. Upgrading the Pacific Highway culvert.

. Lining of the creek from the Pacific Highway 
to about 50 metres upstream of 

Glencoe A venue.

. Removal of all obstructions in the existing Bourbon 
Street to Day Street concrete 

channel.

. Conversion of the existing piped Chamberlain Road 
culvert to twin cells 3.6 metres 

wide x 1.5 m deep box culverts incorporating a 
’V’ shaped concrete approach 

channel.

. Construction of an energy dissipator in Alan Davidson 
Park.

. Bank protection works at bends and confluences.

For Wingello Creek, this study recommends 
the following works:

. Removal of obstructions in the Reptile Park reach.

. Lining and straightening of the existing 
creek from Jarrett Street up to and including 

the Rainforest Reserve reach.

Document No. S90052/002 
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. Fonnalization of the existing creek from Roselands A venue to Warrawilla Road into 

a grassed trapezoidal waterway with concrete low flow channel.

. Construction of an emergency spillway and weir for the existing Pecan 
Close 

detention basin.

. Appropriate bank protection works at bends and confluences.

For Bradys Gully Creek. this study recommends the following works:

. Lining the creek from Pacific Highway to Henry Parry Drive and thence to Cary 

Street.

. Augmentation of the Henry pany Drive culvert.

. Completion of the on-going channel works from Glennie Street to Compton 
Street 

being undertaken by CounciL

. Upgrading the Kirkness Avenue culvert.

This study only deals with the catchment in its existing state of development. Any 
future 

development would need to incorporate local detention facilities to maintain 
the existing 

discharges.

Docu~nt No. S90052/002 

Final Report November /993 III
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1 INTRODUCTION

1.1 GENERAL

Wyoming, Wingello and Bradys Gully 
creeks are tributaries of Narara Creek. They 

drain the areas to the east of the Pacific Highway 
at Gosford, as shown in Figure 1.1.

The Lower Narara Creek Floodplain Management 
Study, undertaken by Kinhill 

Engineers Pty Ltd (Kinhi1l1991a), 
established coarse hydrologic and hydraulic 

models 

for the three catchments and the downstream 
tailwater levels. The recent Flood Study 

for 

Wyoming, Wingello and Bradys Gully 
creeks (Kinhill 1991b) established refined 

hydrological and hydraulic models 
and design flood profiles for the study area 

based on 

these tailwater levels.

Between 8 February and 10 February 1992, a major 
flood was recorded in Narara Creek. 

In some sections of lower Narara Creek, 
flood levels exceeded those predicted for the 

1 % Annual Exceedence Probability (AEP) event by 
over 700 mm. Flooding was also 

recorded in the tributaries of N arara 
Creek. Following this flood, the hydraulic 

modelling for lower Narara Creek was 
reviewed (Kinhill 1993) and the design 

flood 

levels amended. These new flood 
levels resulted in minor amendments 

to the design 

flood levels in the downstream reaches 
of Wyoming, Wingello and Bradys Gully 

creeks.

This report documents the floodplain management 
study undertaken for Wyoming, 

Wingello and Bradys Gully creeks 
based on these revised design flood levels.

The principal aims of this floodplain management 
study have been to:

. establish a cost-effective flood management plan 

. recommend staged implementation of the management plan.

The detailed studies of each of the three 
creeks are presented in Sections 3, 4 and 5, 

and 

include the following:

. evaluation of flood management options 

. recommended flood management plans 

. priority ranking of recommendations 

. estimated costs of management options.

Generally, the management options 
have been discussed under twO headings:

. Immediate flood management proposals 

. Long-term flood management proposals.

Document No. 590052/002 
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The measures recommended as immediate flood management proposals that will not 
affect the creek downstream of the Pacific Highway culverts should all be implemented as 

soon as practicable. For immediate proposals that may affect the creeks downstream of 

Pacific Highway, such as the augmentation of culverts under the Pacific Highway and the 

lining of the immediate upstream sections, works should only commence when the 
downstream improvement works recommended in the lower Narara Creek floodplain 

management study reports (Kinhilll991a and Kinhill1993) have been implemented.

Gosford City Council has adopted the 1 % AEP flood event as the appropriate design 
standard for flood management and mitigation works. For this study, a range of floods 
was considered: the 1 %, 2%, 5%, 20% and 2 x 1 % AEP events. The latter corresponds 
to a flood with a discharge equal to two times the 1 % AEP discharge and is assumed 

equivalent to an extreme flood

1.2 STUDY AREA

The catchment areas of Wyoming Creek, WingeUo Creek and Bradys Gully Creek 

upstream of the culverts under the Pacific Highway are 2.5 km~ 5.0 km2 and 2.2 km2 
respectively. The upper reaches of these catchments are mainly covered by natural 

bushland, while the lower reaches are almost fully urbanized. Ground elevations through 
the catchment vary between 3 m Australian Height Datum (AHD) and 160 m AHD. The 
watercourse slopes vary between 0.5% and 3% and are predominantly small naturally 
eroded streams except at one short section of Wyoming Creek, between Day Street and 
Alan Davidson Park, which is concrete lined. A few other locations of Bradys Gully 
Creek are piped.

1.3 PREVIOUS STUDIES AND DATA BASE

1.3.1 PREVIOUS STUDIES

Narara Creek has been the subject of several flood studies. The most recent study was 
documented in the Lower Narara Creek Floodplain Management Study (Kinhil11991a) 
and the Review of Lower Narara Creek Floodplain Management Study (KinhillI993).

Previous studies for Wyoming Creek and Wingello Creek were carried out by Willing & 
Partners Pty Ltd in 1979. The Wyoming, Wingello and Bradys Gully creeks were the 

subject of a more recent flood investigation (Kin hill 1991b).

1.3.2 TOPOGRAPHIC DATA

The catchment and floodplain of the creeks are covered by the 1988 (2nd edition) 
1 :25,000 Gosford topographic map. Also used during various stages of this study were 
1 :4,000 and 1 :2,000 orthophoto maps.

Document No. S9OO52/002 
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A specific ground survey was carried out by J.T.S. Ryan Firth & Co. under the 
instruction of Kinhill. This survey included:

thirty-five channel and overbank cross-sections 
flood heights identified by resident interviews for the 7 February 1990 storm 
floor levels of buildings likely to be affected by floods 
cross-sections to determine culvert details.

1.3.3 RECORDED RAINFALL DATA

Details of the rainfall for historical flooding have been documented in the Flood Study for 

Wyoming, Wingello and Bradys Gully creeks (Kinhi111991b).

1.3.4 FLOOD LEVELS

During recent years, the Public Works Department has installed a number of peak flood 
level indicators in the study area and some of the records obtained from these were used 
for this study. In addition, resident interviews were conducted during June 1990 to help 
determine peak flood levels along the creeks. This provided a significant amount of 
additional information to facilitate verification of flood behaviour.

In addition to the flood heights identified during the resident interviews, Gosford City 
Council had made available further information on flood levels obtained soon after the 

February 1990 storm.

Details of the flood level data are given in the Flood Study for Wyoming, Wingello and 

Bradys Gully creeks (Kinhill 1991b).

1.3.5 URBAN DEVELOPMENT OF CATCHMENT

The catchment areas of Wyoming Creek and Bradys Gully Creek, from the Pacific 

Highway culvert, are approximately two-thirds developed, whereas the Wingello Creek 
catchment is about half developed. Development in the catchments over the last twenty- 
five years has resulted in an increase in runoff. In accordance with the modelling in the 
Lower Narara Floodplain Management Study, the catchments have been considered in 
their existing condition, to the level of development experienced at the time of this study. 
The future estimations of flood impact on the catchments have been modelled using 
estimated maximum development in each catchment in accordance with Council’s zoning 
maps.

1.3.6 DESIGN RAINFALL DATA

Design rainfall data were extracted from Australian rainfall and runoff: A guide to flood 
estimation Vol. 2 (Institution of Engineers, Australia 1987), which has been adopted by 
Gosford City Council for design purposes.

Document No. 590052/002 

Final Report November 1993 4

Floodplain Management Study for ./. 

Wyoming. Winge/to and 8radys Gully C~/
.,_.-.~. 

."



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I

KIt4-’ILL

1.4 STUDY METHODOLOGY

The adopted study approach involved:

collection of flood and rainfall data for the February 1990 flood event;

. calibration of the mathematical hydrologic and hydraulic models;

. establishment of design flood profiles for full urbanization, consistent with current 

zonings;

evaluation of flood management options.

The first three items were presented in the Flood Study for Wyoming, Wingello and 

Bradys Gully creeks (Kinhill 1991b). The adopted mathematical modelling approach 

involved the use of a hydrologic model to detennine design flows into the study area, and 

then to use a hydraulic model to determine peak flood levels in the study area.

1.4.1 RORB HYDROLOGIC MODEL

The runoff routing model for the Wyoming, Wingello and Bradys Gully creek 

catchments was based on the modelling procedures recommended in User’s manual: 

RORB Version 3-Runoff Routing Program (Lauren son and Mein 1985).

The two relevant catchment response parameters were the catchment storage parameter kc 

and the storage linear exponent ’m’. The parameter m was set at 0.8, which is the 

commonly accepted value, while the parameter k" was varied to provide the best estimates 

of flow rates. The actual value of kc was varied during the calibration process until the 

’best fit’ was obtained from the combined hydrologic and hydraulic modelling, and the 

historical flood levels.

1.4.2 HEC-2 HYDRAULIC MODEL

Hydraulic models were used to determine flow patterns, flood levels and velocities within 

the study area. Flood behaviour was assessed by calculating flow conditions throughout 

the channels and overbank areas.

In order to model flood behaviour during a stonn event, the HEC-2 computer program 

developed by the Hydrologic Engineering Centre of the US Army Corps of Engineers 

was used in this study. It employs the standard step method procedure for computing of 

water profiles.

The hydraulic model was calibrated principally by adjusting the Manning ’n’ roughness 
coefficients and the bridge parameters in the special bridge routine.

The steps involved in the calibration process for this study were as follows:

fixing Manning ’n’ roughness coefficients in the hydraulic model from field 

inspections;

Document No, S9OO521002 
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. adjustment of the parameters for both the models to produce the best representation 

of the flood profile for the February 1990 event;

. adoption of one set of model parameters to be used for hydraulic model verification 

and design flood estimation.
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2 FLOODPLAIN MANAGEMENT OPTIONS

2.1 GENERAL

The study areas for Wyoming Creek, Wingello Creek and Bradys Gully Creek have been 

subdivided into various distinct areas.

The purpose of a floodplain management plan is to reduce the potential for damage to a 

flood liable area by any cost-effective means. This could involve either reducing the 

flood hazard and allowing propenies to be evacuated during flood times, or removing 
flood liable propenies from the area. An alternative would be to provide flood-proofing 

, 

that would not adversely affect other flood liable areas or create any new flood hazards.

A floodplain management study should evaluate the benefits of floodplain management 
measures to the community. In some instances, it may be necessary to take measures 

that, while adversely affecting local areas, would benefit the community as a whole.

Both structural and non-structural measures were evaluated for inclusion in the floodplain 

management scheme. These are outlined below.

2.2 STRUCTURAL MEASURES

The structural measures evaluated for possible inclusion in the floodplain management 

plan included:

construction of detention basins at the upper reaches of the creek system;

. channel improvement works, such as construction of a grassed waterway, or 

concrete or rock lining of an existing creek;

creek realignment;

culvert modifications and amplifications;

concrete paving of flood liable car parks;

removal of channel obstruction;

stabilization of eroding banks.

Document No. 590052/002 
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The channel improvements considered in this study have generally been assumed to be 
concrete-lined channels. However, stacked rock correctly laid to form a similar cross- 
section may be a preferred option. Stacked rock is available locally and could be 
considered environmentally preferable at a low cost. This technique has already been 

successfully used in Alan Davidson Park, Wyoming.

However, the increase in the Manning ’n’ for stacked rock (0.03) compared to concrete 

lining (0.013) could create a greater risk of flooding due to a marginal increase in water 
levels. The merits of either type of lining would need to be considered for each 
circumstance at the time of final design. Typical channel cross-sections are shown in 

Figure 2.1.

The bank stabilization options considered include concrete trapezoidal channels, gabion 
and reno-mattress, lining or stacked rock lining. Gabion or reno-mattress lining have 
been adopted in this study, but the low cost of stacked rock may be considered a viable 
alternative.

An assessment of the relative effectiveness of possible structural measures for the creeks 

was undertaken, evaluating the hydraulic, economic, ecologic and social benefits of each 
of the proposed works. Following this assessment it was determined that a combination 
of measures would be the most appropriate solution.

A summary of the structural options and their assessed features is given in Table 2.1.

2.3 NON-STRUCTURAL MEASURES

The non-structural measures evaluated for possible inclusion in the floodplain 
management plan were:

flood warning 
flood education 

voluntary purchase (sale) of residential property.

Flood warning was not considered a viable management measure on its own because it 
would not actually prevent significant flood damage from occurring. In addition, the 

warning time available to residents would be minimal due to the rapid response of the 
catchment to rainfalls. Thus there would be insufficient time to facilitate orderly 
evacuation and preparation.

Flood evacuation education was not considered viable for the residential area because of 

the lack of opportunity to enable effective evacuation. However, education with regard to 
the flood management options could be useful.

One of the options for the flood liable houses is the voluntary purchase (sale) of 
residential property, with the subsequent implementation of restricted land use to prevent 
other types of development in floodways. However, this option is not favoured because 

of the potential social disruption to the community.
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3 WYOMING CREEK MANAGEMENT OPTIONS

3.1 GENERAL

Wyoming Creek was divided into five distinct areas for the preparation of the floodplain 
management plan, as follows:

Renwick Street and Glencoe A venue flood way and channel improvement area- 
Pacific Highway to Glencoe A venue;

Alan Davidson Park floodway and dissipator area-Glencoe Avenue to Bourbon 
Street;

Bourbon Street and Day Street floodway and channel improvement area;

Chamberlain Road floodway and channel improvement area-Day Street to 
Chamberlain Road;

Giselle A venue floodway and channel improvement area-upstream to Chamberlain 
Road.

These areas are shown schematically in Figure 3.1.

3.2 IMMEDIATE FLOOD MITIGATION OPTIONS

Eight houses have been identified as being flood liable in a 1 % AEP event: four in 
Renwick Street, one in Giselle Avenue and three in Bourbon Street. These houses are 
listed in Appendix A. In addition, the Pacific Highway, Day Street and Chamberlain 
Road are all overtopped during the 1 % AEP event. However, only works required to 
make the houses flood free and to prevent excessive scour and erosion of the creek have 

been identified as being high priority.

3.2.1 RENWICK STREET AND GLENCOE AVENUE FLOODWA Y AND CHANNEL 

IMPROVEMENT AREA-PACIFIC HIGHWAY TO GLENCOE A VENUE

The section of creek comprises an incised channel that passes along the back of the 

properties in Renwick Street and Glencoe Avenue.
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Some sections of the creek have been lined with concrete blocks to prevent scour and 

erosion; however, some of these blocks have moved and slipped into the creek bed. 

There is no dedicated drainage easement in the area and four properties are flood liable.

Deepening and lining the creek upstream of the Pacific Highway would result in a lower 

water profile, as indicated by Profiles 3A, 3B and 3C in Figure 3.2. This would also 

protect the properties near Glencoe A venue against inundation.

Profiles 3B and 3C differ from Profile 3A in that the culverts under the Pacific Highway 
were assumed to be doubled in capacity. For Profiles 3B and 3A, the invert of the new 
channel was regraded to be in line with the channel upstream of Chainage 488. 

However. this would require the costly diversion of three sewer mains crossing the creek 

and so the invert of Profile 3C was designed to avoid diversion of the sewers. This is the 

preferred option.

The existing twin ce1l2.1m by 2.1m box culvert under the Pacific Highway overtops by 
800 mm in a 1 % AEP event. This culvert is undersized for the 1 % AEP discharge, a 

problem that is exacerbated by the high tail water level in Narara Creek. The addition of 

two further cells. 2.1 m by 2.1 m. would improve the situation, as shown by Profiles 

3B and 3C in Figure 3.2.

The Profile 3C option is recommended because the Pacific Highway would only be 

overtopped by about 250 mm in a 1 % AEP flood with coincident peak flows. Adoption 
of Profile 3C would also limit the extent of inundation of the adjoining properties.

However, the advantages of this culvert amplification could not be fully realized unless 

the section of Wyoming Creek downstream of the Pacific Highway was improved. 
Under the Lower Narara Creek Floodplain Management Plan, it has been recommended 
that the creek be realigned and a more direct floodway be created between the Pacific 

Highway and the railway line. These works would lower the flood levels significantly in 

this section of the creek.

Typical proposed cross-sections for the lining work are shown in Figure 3.3. Concrete 
is the preferred lining material due to the restrictions in available land. The batter for the 

proposed concrete channel would be approximately I: 1.5 vertical-horizontal. Escape 

stairways should be incorporated in the channel walls at safe intervals.

The backyards of some properties located between the Pacific Highway and Glencoe 

Avenue are low lying. Consequently. even with the completion of the lined channel. a 
1 % AEP event would flood some property unless levee banks were built. However, a 

detailed assessment of the viability of constructing levees should be undertaken if they are 

required at a later stage as they could cause problems to local drainage.

Both the amplification of the Pacific Highway culvert and the lining of creek from the 

Pacific Highway are recommended as being high priorities due to the potential benefits of 

making properties flood free. However, these works would need to be carried out in 

conjunction with the proposed creek mitigation works downstream of the Pacific 

Highway as well as the proposed upgrade of the Pacific Highway.
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3.2.2 BOURBON STREET AND DAY STREET FLOODW A Y AND CHANNEL 

IMPROVEMENT AREA

Upstream of Alan Davidson Park and downstream of Day Street, Wyoming Creek is 
contained in a concrete channel. Several footbridges and an access bridge span the 

channel, which is sometimes used for skateboarding.

The blockage caused by washed away bridges lodging at the skateboard ramp at 
Chain age 797 was the major cause of the flooding in February 1990 of properties 
adjoining the channel. Three houses adjoining the lined drain would be liable to flooding 
in a 1% AEP event if the obstruction reoccurred. Using the Manning formula, it was 
found that the lined drain would be able to convey the 1% AEP discharge of 44 m3/s 
under supercritical flow with minimal freeboard. (Profile 2 in Figure 3.2 shows the 

supercritical flood. level.) However, for this to happen, the channel must be free of any 
obstructions or likely blockages during periods of high flow.

It is therefore recommended that the skateboard ramp at Chainage 797 be maintained so 
that it either provides minimal flow resistance or is removed entirely. Any footbridges 
designed in the future should be subjected to a rigorous hydraulic analysis. Currently, 
each of the lots adjoining the drain has a simply supported timber bridge that provides 
access to the opposite bank. If local residents demand that a crossing be provided, it 
must be specially designed to have a minimum clearance of 500 mm above the 1 % AEP 
flood level and be a single span structure.

The 1 % AEP supercritical velocity in the channel is around 6 m/s. Because of this, care 
must be exercised to prevent any person falling into the drain. One option is to 

completely fence the full length of the drain on both banks, with only one properly 
designed and safe crossing at Chainage 797. However, this option is not recommended 
due to the inconvenience of removing the individual access bridges.

The most permanent remedial measure would be to augment the lined drain so that a 

minimum of 500 mm of freeboard was achieved in the channel during a 1 % AEP event. 
However, as the lined drain is actually within a developed area, this option is not 
recommended.

No works are recommended for the existing box culvert at Day Street, which is 

approximately 6.4 m wide. This is because the immediate downstream section is a 6 m 
wide trapezoidal channel, and any culvert widening would be ineffective.

3.2.3 CHAMBERLAIN ROAD FLOODWA Y CHANNEL IMPROVEMENT AREA

Upstream of Day Street, Wyoming Creek meanders through a public reserve up to 

Chainage 1077 before passing through the frontage of some properties on Chamberlain 
Road. Between Chainage 885 and Chainage 1077 the creek is overgrown and ill defined, 
and there are some sections where bank erosion is undermining the property boundaries.

As a high priority for this section of creek, it is recommended that localized bank 

protection be provided to prevent further scouring.
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Upstream of Chainage 1077, the creek passes through private properties. However, the 

floodplain has been well maintained and is generally short grass. A proposal for this 
section of the creek involves formalization of the creek between Chainage 1077 and 

Chamberlain Road. The resultant water levels are shown as Profile 4 in Figure 3.2. A 

concrete low-flow channel could be incorporated into the grassed channel for ease of 
maintenance. As shown in Figure 3.2, this option has the significant effect of lowering 
the design water levels. Consequently it is expected that Chamberlain Road would not be 

overtopped in a 1% AEP event with the existing pipe culverts. However, the 

implementation of other recommended works would have a similar effect and this, 

together with the complication of maintaining rights of ways and establishing drainage 
easements, has resulted in this option not being considered further.

An analysis was also undertaken for a situation where the four existing low bridge 
crossings were removed and replaced with one crossing near Chainage 1288. This 

crossing was assumed to consist of a two cell 3.0 m by 1.5 m box culvert. A road 
would then be needed on the bank to provide access to the properties originally served by 
the four crossings. In addition, it would be necessary to regrade the invert of the creek, 
as shown in Figure 3.2, and to trim the batters. The water profile that would result 

(Profile 8) is shown in Figure 3.2.

Under Profile 8, the proposed twin cell box culvert would be overtopped in a 1 % AEP 
event. This would be unavoidable because of the high tail water level created by the Day 
Street crossing. The depth of the box culvert would have to be a minimum of 2.4 m to 
allow free flow.

One difficulty associated with Profile 8 would be that the owners of the existing four low 

crossings could object to the idea of sharing one common crossing. In view of this, 
another analysis was undertaken to assess the effect of replacing the four low crossings 
with twin cell, 3.0 m by 1.5 m box culverts at each of the original four crossing 
locations. The results of this analysis indicated that there would be very little reduction in 
the design water level.

Without formalization of the existing narrow creek, water would overtop all the new box 
culverts. Hence the option of replacing the four existing box culverts is not 
recommended. This is further justified by the possibility that during floods the properties 
may be accessed from Joyce A venue.

3.2.4 GISELLE A VENUE FLOODWA Y CHANNEL IMPROVEMENT AREA

The house immediately upstream of the Chamberlain Road culvert is liable to flood in a 
1 % AEP event under existing conditions. This is because of:

. high tailwater levels downstream of the Chamberlain Road culvert;

. the capacity of the culvert being reduced by a tree on the western bank, immediately 

upstream of the culvert;

. the already restricted culvert entrance.
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As a high priority, it is recommended that the tree on the western bank be felled and that 

the entrance section be made into a 7.5 m wide concrete ’U’ section, incorporating a new 

head wall. This U section should be extended a distance upstream, before transitioning 

back to the natural cross-section.

The owner of the lot upstream of the culvert has fenced the property and, in doing so, has 

created a restriction for the overflowing water, thus increasing the flood level. The 

vehicular guard rail and mesh railing over the culvert are also potential obstructions to 

flows and should be replaced with railings that offer minimal obstruction.

In order to reduce flood levels further, an option would be for the pipes to be replaced 
with two 3.6 m by 1.5 m box culverts. The widening of the upstream creek would 

involve some loss of land in the private lot upstream of the culvert. The guard-rail would 

still need to be replaced. However. this would probably be acceptable to the owner 

because, in return, the house would be inundated less frequently. With this proposal the 

1% AEP flood level at the upstream side of the cui vert would be at reduced level 

(RL) 12.87 m AHD, which would be 280 mm below the sunken floor level of no. I 

Giselle Avenue. This proposal is shown as Profile 7 in Figure 3.2 and is recommended 

for immediate implementation.

The next option evaluated would involve the purchase of the affected house and convert 

the land to an open reserve. However, under this option the road and the surrounding 

areas would still be flooded and the road impassable to traffic during significant floods. 

Therefore this option was not considered further.

Upstream of the Chamberlain Road culvert, up to Chainage 1531, bank erosion is 

gradually undermining property boundaries. Selected bank protection is therefore 

recommended for immediate implementation.

3.3 LONG-TERM OPTIONS

3.3.1 ALAN DAVIDSON PARK FLOODWAY AND DISSIPATOR AREA

Wyoming Creek passes through Alan Davidson Park, between Day Street and Glencoe 

A venue. The park is a large passive and active recreation area with short, well 

maintained grass cover. The grassed banks form a natural floodplain and therefore no 

channel formalization is recommended. However, sections of the creek are eroding on 

the outside of the bends and bank protection works would be required there.

Just downstream of the concrete channel, at Chainage 696, the creek flow regime 

changes from supercritical to subcritical flow. This transition has caused erosion and 

scour, and it is thus recommended that an energy dissipation structure be built in this 

section.
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3.3.2 DETENTION BASINS

To funher alleviate flooding, two detention basins could be constructed in the upper 

reaches of Wyoming Creek, near Chainages 1531 and 1762: one excavated and the 

other at natural surface level. The excavated material could serve as fill for the 

embankments for both basins. These basins could also be designed as silt traps to reduce 

downstream pollution.

The proposed stage-storage and discharge-storage relationships for the basins are 

presented in Table 3.1.

Table 3.1 Stage-storage and discharge-storage relationship for detention basins in

Wyoming Creek

BMin Stage Discharge Storage
(m) (m3/s) (m3)

Excavated basin 0.0 0.0 0

(near Chainage 1531) 0.43 0.8 940

Stage 0 m = RL 11.52 m AHD 0.85 3.0 3,650

Outlet: 3 Nos 1.0 m dia RCP 1.07 4.2 5,190

Emergency weir level = 13.70 m AHD 1.28 5.5 6,650

1.49 7.2 8,170

1.71 8.0 10,700

1.92 8.7 13,200

2.13 9.3 15,700

2.24 10.1 17,000

2.35 12.1 18,300

2.45 34.9 19,500

Basin at natural surface level 0 0 0

(near Chainage 1762) 0.55 0.3 230

Stage 0 m = RL 15.27 m AHD 1.67 1.5 700

Outlet: 2 Nos 1.0 dia RCP 1.93 1.9 800

Emergency weir level = 17.81 m AHD 2.07 3.1 2,150

2.26 5.1 3,950

2.44 6.0 5,740

2.63 6.8 7,530

2.68 7.1 7,970

2.72 8.6 8,420

2.77 30.1 8,870

The resultant water profiles, nos 5 and 6, are shown in Figure 3.2. These profiles 

assume that the previously discussed channel improvement works have already been 

implemented. A comparison of discharges at strategic points for various events is 

presented in Table 3.2.

It should be noted that this detention basin option is not recommended as it would have 

little effect on the design water levels.
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Table 3.2 Comparison of discharges for different conditions in Wyoming Creek

(m3/s)

Possible

Location Existing state of development future

development

7 February I%AEP I%AEP I%AEP

1990

Basin 1

Inflow No basin No basin 18.8 No basin

Outflow 15.8

Top water level (m AHD) 18.0

Chainage 1531 12.0 18.8 30.3

Tributary 1 7.2 9.7 18.3

Basin 2

Inflow No basin No basin 25.5 No basin

Outflow 20.8

Top water level (m AHD) 13.9

Chainage 1288 18.4 23.3 19.5 42.1

Chainage 885 25.0 33.8 23.4 49.5

Day Street culvert

Existing lined drain 31.5 44.2 34.0 58.4

Pacific Highway 38.2 48.5 40.0 60.7

3.4 FUTURE DEVELOPMENT

This report deals only with the catchment in its existing state of development. Any future 

development would need to incorporate local detention facilities so that the peak discharge 
value did not exceed the current peak value. The resulting hydrograph from these 
detention facilities would need to be checked against the established RORB model to 
avoid synchronization of peak discharges. A discussion of future detention facilities is 

presented in Section 6.

The future developed situation, assuming maximum development under the current 
Council zoning has been modelled and the results of the modelling are shown in Table 
3.2.

3.5 CONCLUSIONS

A summary of the mitigation works considered, their priority and estimated costs is 

presented in Table 3.3. The flood levels that would occur following completion of all 
the works are given in Table 3.4. Flood levels under different scenarios, in accordance 
with their priority ranking, are tabulated in Appendix C. The recommended works are 
identified in Figure 3.4 and the design flood levels for Wyoming Creek at the completion 
of these works are shown in Figure 3.5. The flood contours at the completion of the 
works are shown in Figure 3.6.
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Tab/e3.3

Recommended 
works 
and 

priorit! 
ranking 
for 

W~ming 
Oeek.

Location

Descripticn

Profile 
No

Reoommerdaticn

No 

oChooses 
threatened!

COlt

Priority

roads 
Hooded

Nowaks

1

Not 

recommended

Eight, 

PacificHighway,
Day 
51 

am 

Ownb:dain 
Rd

Hooded

Renwick 
SI 

and 

Glencoe 
Ave

Lined 
chan
l 

from 
010 
to 

01486

3A

Not 

recommended

Ncne, 
Pacific 
Highway,

$800,000

Hoodway 
& 

channel

Day 
51 

am 

Olamb:dain 
Rd

impuvemmt 
area

flooded

(ChO 
To 

Ch280)

Uned 
channel 
from 
010 
to 

01486,

38

Not 

recommended

Ncne, 
Day 
St 

and

$890,000

with 

Pacific 
Highway 
culvert

Omnrerlain 
Rd 

flocded

doobled Lined 
chanrel 
from 
010 
to 

01280

3C

Immediate

Ncne, 
Pacific 
Highway,

$430,000

3

recanmenlation

Day 
51 

am 

Olamberlain 
Rd

t100ded

:II:-

Pa

fic 

Highway 
culvert

3C

Immediate

Nooe, 
Pacific 
Highway,

$90,000

2

z..

doobled

reocmmetdation

Day 
51 

am 

Ownberlain 
Rd

Z"

flooded

-....

AI

Ilividson 
Park 

floodway

Emrgy 

dissipatordawnstream

-

Loogterm

-

$140,000

6

and 

dissipaa 
area

of 

COIXl’ete 
cbamel 
in

recanmenlation

(0I280 
To 

01690)

AI

Ilividson 
Park

Selective 
baDe 

protection

-

Loogterm

-

$20,000

5

between 
Ot280 
to 

01690

recanmenlation

Bourbon 
51 

am 
Day 
St

ReJmve 
skateboard 

ranp 
and

2

Immediate

Nme, 
Pacific 
Highway,

$40,000

Canpleted

floodway 
am 

channel

tin
r 

bridges 
in 

lined

recanmenlation

DayStfkxxfed

1992

(Ch700 
To 

Ch867)

drain 
and 
raise

footbridges 
and 

access 
lridges

Omnberlain 
Rd 

floroway

Selective 
bank 

protection

-

Immediate

-

$59,000

4

and 

channel 

ifl1XOVClllent 
area

between 
01885 
to 

011077

recanmerxlation

(0&5 
To 

0I1418)

Grassed 
waterway 
with 

low 

flow

4

Not

1lree, 
Pacific 
Highway,

$500,000

channel 
from 
01885 
to 

0I1418

recanmerded

Day 
St 

am 

Ownberlain 
Rd

and 

replace 
4 

crossings

flooded

by 

one 

high 
level 

crossing
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Table 
3.3 

(conI)

Recommended 
works 
and 

priority 
ranking 
for 

Wyoming 
Creek

Location

Descripticn

Profile 
No

Reoommerdatioo

No 
of 

hCJ.lSCS 

threatened!

Cast

Priority

roads 
flooded

Omnberlain 
Rd 

flocxiway

Rermve 
4 

low 
level 

aossings

8

Net

and 

channel 

improvement 
area

between 
Day 
St 

and

recanrneo:Ied

(01885 
To 

0J1418)

Omnberlain 
Rd

Giselle 
Ave 

f10cxiway

Calvert 
Omnberlain 
Rd 

pipe

7

Irnrn:diate

T\\U, 
Pa

fic 

Highway,

$243,000

1

and 

channel 

inmprovement 
area

culvert 
to 

twin 
ceO 

RCBC

recanmendation

Day 
St 

and 

Omrnberlain 
Rd

(0
432 
To 

(111531)

Coostrud 
DeW 

headwalls

flooded

upitream 
and 

oownstream

to 

Omnberlain 
Road 
culvert

and 

channel 
protection

waks 
to 

0a1513

Buy 
No 
1 

Giselle 
Ave

Net

$120,000

:II:

-

-

-

-

recanrnerded

z..Z’"

Coostrud 
I\\U 

detention 
basins

5

Net

Nmc, 
Pacific 
Highway,

$500,000

-

-..

near 

(1l1531 
and 

0a1762

recanmerded

Day 
& 

fkxxled

..

after 
Img 
tenD 
ch
l 

works

between 
Oao 
10 

0t280

and 

01885 
to 

0J1418

Coostrud 
I\\U 

detention 
basins

6

Net

-

$500,000

near 

011531 
and 

0a1762

recanrneo:Ied

after 

channel 
works 
between

OJ680 
and 

0a885
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I Tablc3.4 Design flood levels at completion of recommended works foc Wy(]IIling Creek

I Existing After cunQletioo eX I!.ab

Cro>s conditions

section l%AEP l%AEP 2%AEP 5%AEP 20%AEP 2.1%AEP

I 0.0 4.95 4.37 4.18 3.86 3.33 5.88

57.0 5.07 4.37 4.18 3.86 3.33 5.91

I
116.0 5.19 4.37 4.18 3.86 3.33 5.91

168.0 5.37 4.37 4.18 3.86 3.33 5.91

223.0 5.38 4.56 4.43 4.31 4.06 5.91

260.0 4.90 4.81 4.72 4.36 5.91

I
280.0 5.80 5.13 5.05 4.96 4.77 5.91

3320 5.86 5.66 5.58 5.48 5.23 6.11

410.0 5.97 5.90 5.80 5.70 5.47 6.51

486.0 6.36 6.43 6.31 6.17 6.02 7.04

I
536.0 6.61 6.62 6.51 6.27 6.17 7.08

618.0 6.99 6.98 6.92 6.88 6.57 7.38

680.0 7.20 7.20 7.12 7.05 6.79 7.70

696.0 7.11 7.11 7.04 6.97 6.73 7.42

I
700.0 7.75 7.18 7.06 6.91 6.66 7.98

797.0 9.52 8.68 8.66 8.63 8.36 9.23

860.0 9.67 Not included in model

867.7 9.69 8.95 8.74 8.60 8.37 10.21

I
885.0 10.39 10.39 10.22 10.03 9.67 11.58

888.0 10.39 Not included in model

1077.0 10.80 10.81 10.73 10.62 10.32 11.50

1155.0 11.52 11.52 11.44 11.37 11.23 11.97

I
1159.0 11.77 11.76 11.67 11.58 11.40 12.44

1233.0 11.88 11.88 11.79 11.69 11.51 12.52

1237.0 12.23 12.23 12.11 11.99 11.76 13.10

1288.0 12.26 12.26 12.14 12.02 11.79 13.12

I
1293.0 12.26 12.26 12.14 12.02 11.79 13.12

1299.0 12.43 12.43 12.33 12.24 12.04 13.20

1301.0 12.43 12.43 12.34 12.24 12.04 13.20

1305.0 12.52 12.52 12.43 12.34 12.17 13.27

I
1360.0 12.53 12.53 12.44 12.35 12.18 13.28

1414.0 12.60 12.60 12.52 12.43 12.25 13.31

1418.0 12.59 12.60 12.52 12.43 12.26 13.28

1433.0 13.25 12.65 12.60 12.54 12.32 13.29

I
1438.0 13.25 12.65 12.60 12.54 12.32 13.30

1443.0 12.65 12.60 12.54 12.32 13.30

1513.0 13.23 12.89 12.87 12.81 12.67 13.30

1531.0 13.35 13.29 13.22 13.15 13.01 13.68

I
17620 14.17 14.18 14.12 14.06 13.94 14.64

-1531.0 13.35 13.29 13.22 13.15 13.01 13.68

200.0 14.56 14.56 14.54 14.52 14.47 14.87

250.0 15.46

I
260.0 15.58

Not included in model
287.0 15.59

294.0 15.56

I

I

I

I

I
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4 WINGELLO CREEK’ MANAGEMENT OPTIONS

4.1 GENERAL

Wingello Creek was divided into seven distinct areas for the preparation of the floodplain 

management plan, as follows:

Reptile Park Reach-Pacific Highway to Jarrett Street;

. Jarrett Street to Rainforest Reserve lining area-Jarrett Street to Roselands Avenue;

Roselands Avenue to Warrawilla Road grassed waterway area;

Existing Pecan Close detention basin;

Blackbutt Street Public R.eserve;

. Tributary 1 area-upstream of Warrawilla Road and downstream of Maidens Brush 

Road;

Tributary 2 Area-Rainforest Road.

These areas are shown schematically in Figure 4.1.

4.2 IMMEDIATE FLOOD MITIGATION OPTIONS

Two homes in Pecan Close have been identified as being flood liable in a 1 % AEP event. 

These houses are listed in Appendix A. In addition, the Pacific Highway, Jarrett Street, 

Warrawilla Road and Maidens Bush Road are all overtopped during a 1 % AEP event. 

However, only works required to make the houses flood free and to prevent excessive 

scour and erosion of the creek have been identified as being high priority.

4.2.1 REPTILE PARK REACH-PACIFIC HIGHWAY TO JARRETT STREET

Wingello Creek, between the Pacific Highway and Jarrett Street, is influenced by 
the 

water level at the Pacific Highway. The two 3.05 m by 2.67 m box culverts under the 

highway overtop by 400 mm ina 1 % AEP event. Flood levels upstream of the culverts 

are controlled by the high water levels in Narara Creek and not the capacity of the 

culverts, which is greater than the 1 % AEP discharge. Therefore the widening of the
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culverts would not have a significant impact on flood levels, and accordingly upgrading 

of the Pacific Highway culverts is not recommended.

The proposed works for Wingello Creek downstream of the Pacific Highway 
have been 

designed to lower flood levels up to the 5% AEP storm event. The effect 
of these works 

on the 1 % AEP flood levels will be marginal and it is unlikely any effect will be 

transferred upstream. The works referred to downstream of the 
Pacific Highway culverts 

are described in the Lower Narara Floodplain Management Plan.

Between the Pacific Highway and Jarrett Street, the creek meanders through the Reptile 

Park where it is used as a feature. Just downstream of the Jarrett Street culverts, large 

fence gates have been placed across the creek to prevent animals 
from escaping. These 

are hinged so theoretically in flood flows they rise and do not impede flows. 
In addition, 

there is a concrete weir set at RL3.7 m AHD to create a permanent pond as well as a 

low-level steel access bridge. All these structures impede the flow and have thus 

increased flood levels upstream. The removal of these structures 
would alleviate the 

situation, as illustrated by Profile 2 in Figure 4.2. However, if regular maintenance 
of 

the fence gates were undertaken, they would operate effectively 
and could thus be 

retained.

4.2.2 JARRETT STREET TO RAINFOREST RESERVE LINING AREA

Chainage 275 to Chainage 435

Upstream of the Jarrett Street culverts. Wingello Creek passes through 
several sharp 

bends. Owing to severe bankerosion and scour, there is the potential to 
undermine the 

foundations of nearby houses. While no houses are flood liable in a 1 % 
AEP event, 

three have a minimum freeboard.

It is recommended that this section of the creek be straightened and lined. A survey has 

been undertaken as part of this study to examine the feasibility of improvement 
works. It 

is proposed that a trapezoidal channel be constructed from Chain age 
275 to 

Chainage 435, as shown in the drawing in Appendix B. The resultant water 
level after 

this improvement would be as shown in Profile 2, Figure 4.2. After completion 
of these 

works, as well as the works proposed in the Reptile Park, the three houses in Adnamira 

Close would have a greater freeboard in a 1 % AEP event. 
This channel has been 

assumed to be concrete lined, but a channel of stacked rock of an equivalent conveyance 

may be considered more acceptable.

The typical channel cross-sections are shown in Figure 4.3. These 
cross-sections have 

been designed to avoid excess cut and land-take, and would not fully contain a 
1 % AEP 

flow. However, the more frequent flood events would be contained within the channel.

Chainage 435 to Chainage 593

This section of the creek flows through a natural reserve with a dense growth of 

rainforest trees on both banks. The existing natural channel has several sharp bends, and 

haphazard rock protection has been laid on some of these bends to prevent scour 
and 

erosion. As a result of the dense undergrowth, flood levels are high along this section

Document No. 590052/002 

Final Report November 1993 30

Floodplain Management Study for 

Wyoming. WingeI/o and 8radys Gully Creeks



I

WlMGe-LO-CRE:EK’P.RQF.IL._E

~ a: ~ .~ 

<J> 

~ 

c 

~8~ 
ii 

c: 

>. 

t:: 

4.) 

m 

!I!~:; 3o,Q UUF

c if> ’" III ~ o U c ’" 

t !I! I .2’ J: .Q ’6 

LEVEL 
IN 

mAHD 

1:: !I! I ~ ...,

~ c ~ ..,-0 0> 

c 

on.!!! &8 .~~ J: 
CD 

OZ

-f

IIIIIIIIIII
IIIIIIII

26.~

- 

- 

1 

I 

I 

l 

t 

Profile 
1 

- 

Existing 
creek 

condition 
\ 

I-- 
Profile 
2 

- 

Remove 
two 

fence-gates 
in 

Reptile 
Parle 
Uned 
drain 
from 

CI1275 
(Jarrett 
St) 

to 

CI1593

ml~iTAF.Wo 
1

g CD :::J ’8

" ’" o a: L Ul :::J ill c Q) " ,ii ~

t ’5 ~ w

1’Rt8U1’AR’I 
2

.~ GIS!. gN ~ 
~ 

~~ UF

" ’" o a:

GI t ~ w

24.00

Profile 
2A 
- 

Construct 
low 
flow 

cI1annel 
in 

existing 
grassed 
wate 
!Way 

between 
CI1 

593 

22.00 

I-- 

and 
CI1 

835 

Profile 
3 

- 

Coostruct 
grassed 
waterway 
witl1low 

flow 

channel 
between 
Ch 

835 
and 
CH 

1381 

(Warrawilla 
Rd) 

20.00. 
I-- 
Profile 
4 

- 

Pecan 
Close 
basin. 

Construct 
overflowing 
weir 
at 

RL 

13.79 
witl1 

spillway 
and 

_ 

__ 

_llIlerw...ll.~i~t~.Il~uct_ure 
at 

downstre~. 
_ 

_. 

_ 

_ 

__.~__ 
__. 
_

1800

L 

. 

. 

T III 
I 

L...- 

- ~ - 

L 

- 

L- 

- 

...... 
... 

r-" 

- 

-i;j 

0.\ 

~ 

~O/ ~/V-17 
~" 

1/ L...- 

- 

L 

- - 

I 

L 

I 

~

o

0.2

0.4

Ui ’" o u.. c ,ii a:

/ 
/

16.00

Note: 
Do 
nor 

scale 
off 
lhfi 

drawing. 
I 

Relet 
/0 

tabulated 
’Jood 
levels.

-c~ 

",

o

0.2

0.4

......;1; 
0f +~J_--

14.00

Figure 
4.2 

1 

% 

AEP 

DESIGN 
WATER 

PROFILES 

AFTER 
VARIOUS 

MITIGATION 
OPTIONS 

FOR 

WINGELLO 
CREEK

WYOMING 
CREEK, 

WINGELLO 
CREEK 
& 

BRADYS 
GULLY 
CREE~ 
I 

FLOOD 
PLAIN 

MANAGEMENT 
STUDY

...

01

12.00

__ 

_........L___ 

... 

Aftar 

complatlon 
of 

a" 

\ 

proposed 
_works. 
_0 

_

...... 
...

Y:

10.00

...

800

- 

--

~

6.00 4.00il 2.00

N
400 
o

0.2

0.4

0,6-

na

1.0

1.2

1.4

1.6

1.8

Legend 
... 

House 
floor 
level

CHAINAGE 
,u.QNG 
CREEK 
CENTRE 
UNE 
IN 

Ian

~

- 

Road 

centreline 
above 

culvert 

Culvert 
or 

pipe 

obvert 

Sewer 
P~pe~ 

crossing 
creek 
I

o



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I

KIMMILL

I. .1
CONCRETE LINING

6.0m

7.5ml .1
ROCK LINING

JARRETT STREET TO RAINFOREST RESERVE LINING AREA

~
CONcRETE OR ROCK LINED 

LOW FLOW CHANNEL 

6L~
- 2%

~
\

4

4 2%_

I. ~3.om I . . 

VARIES I

GRASSED WATERWAY 

.1
ROSELANDS AVENUE AND WARRAWILLA ROAD 

GRASSED WATERWAY AREA

Legend

Existing Channel cross.section

Proposed Channel cross.section I

lHi] Fill 

. Excavation Note: Channa/Invert 10 be determined by average 
invert along the ct99k.

Figure 4.3 

TYPICAL CROSS~SECTIONS FOR I WINGELLO CREEK

WYOMING CREEK, WINGELLO CREEK & BRAoyS GULLY. CREEK I FLOOD PLAIN MANAGEMENT STUDY



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

,I 

I 

I 

I

KIMMlll

of creek, and this could affect the upstream subdivision along Roselands A venue, as 

indicated by Profile 1 in Figure 4.2.

At present, there is only 5~ 1 00 mm of freeboard above the 1 % AEP for several houses 

in Roselands A venue. In order to increase this freeboard and reduce the amount of scour 

and bank erosion, it is proposed to line the channel between Chainages 435-593. The 

resultant water profile, after concrete lining, is shown in Profile 2, Figure 4.2.

Concrete lining of this reach would result in about 500 mm of freeboard for the existing 
Roselands A venue subdivision, while only about 250 mm of freeboard would be 

available if this reach were lined with rock. Typical creek cross-sections are shown in 

Figure 4.3.

This section of natural reserve is classified as ’urban bushland’. Consequently, any 
works carried out within the reserve would require an environmental review, which 

would need to be put on public exhibition. A detailed survey and study would therefore 

be needed to identify a channel alignment that would necessitate the removal of as few 

trees as possible, would be hydraulically effective and would blend with the surrounding 
environment.

There is an exposed sewer, which is 450 mm in diameter, near Chainage 425. Ideally, 
this sewer should be removed and diverted to enable unobstructed flow. However, as 

shown in Profile 2, Figure 4.2, with the lining of the creek from Chainage 275 to 

Chainage 593 the head loss created by the exposed sewer could be tolerated.

Owing to the severe scour and bank erosion along sections of Wingello Creek, it is 

considered that these channel lining works be undertaken as a high priority.

4.2.3 TRIBUTARY 1

Downstream of Maidens Brush Road

Severe bank erosion has occurred just downstream of the culverts under Maidens Brush 

Road. It is recommended, as a long-term option, that rock protection be placed on the 

outlet of the culvert to prevent further scour.

4.2.4 ROSELANDS AVENUE TO WARRAWILLA ROAD GRASSED WATERWAY AREA

Chainage 835 to Chainage 1381

Upstream of the Roselands Avenue subdivision, Wingello Creek meanders across a 

wide open floodplain. Opposite Fuschia A venue a tributary joins the main creek from the 

south, resulting in some bank erosion.

It is recommended that the grassed waterway between Chain age 593 and Chain age 835 

be extended up to Warrawilla Road, between Chainage 835 and Chain age 1381. The 

improved water profile is shown in Profile 3, Figure 4.2. Additional rock protection 
should be provided where the tributary joins the main creek flow.
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4.2.5 EXISTING PECAN CLOSE DETENTION BASIN

The existing basin north of Pecan Close is unexcavated, and has been created by a broad 

earth embankment across the valley. The crest of the embankment is approximately 
14.30 m AHD and this is higher than two of the house floor levels in Pecan Close. 

During major floods, these houses are inundated before the basin overtops.

Two pipes, 1,200 mm in diameter and approximately 90 m in length, pass under the 

basin. These pipes can carry flows up to a 5% AEP event. For the less frequent events 

(e.g. 1 % AEP), the creek overflows into the basin. The stage-storage and discharge- 

storage relationship for this basin is presented in Table 4.1. Storage volumes for the 

basin were estimated from the 1 :4,000 orthophoto map and detailed field survey at the 

basin outlet

Table 4.1 Stage-storage and discharge-storage relationship for existing detention 

basin at Pecan Close

Stage 

(mAHD)

Stomge 

(ml)

Discharge 

(m3/s)

9.23 

10.00 

12.00 

14.00 

14.29 

14.59

o 

4700 

17,120 

91,680 

95,000* 

97,000*

o 

2.0 

8.2 

12.3 

12.8 

36.0**

. 

..

Overtopping level at RLl4.29 m AHD. 

Extrapolated. 

Assuming 70 m long weir.

In order to reduce the flooding of the houses in Pecan Close, it is recommended that the 

level of the downstream embankment be reduced and that a properly designed weir be 

constructed to safely pass the 1 % AEP and the 2 x 1 % AEP flows.

A preliminary design indicates that a 40 m long weir at RL13.75 m AHD would be able 

to pass the 1 % AEP flow. The calculated 1 % AEP top water level is RL14.04 m AHD, 

which is below the average side embankment level of RL14.4 m AHD. The 2 x 1% 

AEP top water level is RL14.41 m AHD.

It is recommended that a more specific and detailed design be undertaken separately to 

produce a final design. In addition, the detailed design should incorporate a concrete 

spillway with training walls on the downstream batter and a dissipation zone at the 

bottom of the batter.
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4.3 LONG-TERM OPTIONS

4.3.1 ROSELANDS AVENUE TO WARRAWILLA ROAD GRASSED WATERWAY AREA

Chainage 593 to Chainage 835

The creek between Chainage 593 and Chainage 835 was previously fonnalized into a 

trapezoidal grassed waterway as part of the works for the Roselands A venue subdivision. 

This waterway passes through a drainage easement between Roselands A venue and 

Dalton Street. A low-flow pipe system was planned for construction under the grass 

waterway, but was omitted due to the risks of blockage. Bed scour has since severely 

eroded the trapezoidal grassed waterway.

It is recommended that a low-flow channel (3.0 m wide by 0.6 m deep) be constructed 

to improve the flow condition and to control erosion. This low-flow channel could be 

either concrete lined or stacked rock. During construction of the channel, the silt 

deposited in the bed of the creek should be removed and the waterway cross-section re- 

established. A typical cross-section is shown in Figure 4.3.

Warrawilla Road culvert

The existing six cell culvert is undersized and poorly configured due to the two major 

tributaries joining at its upstream side. This is compounded by the flow paths not being 

streamlined towards the culvert entrance. In addition, the excessive number of 

intennediate piers creates an unnecessarily high head loss. It is also evident that siltation 

has rendered some of the flow area ineffective.

The problems could be solved by replacement of the existing cells with an adequately 

sized bridge and streamlining of the two major flow paths into the bridge entrance. 

Alternatively, the confluence could be shifted to the downstream side of the culvert by the 

construction of two separate box culverts, one for each of the branches, thereby 

eliminating the headloss caused by the converging flows.

Despite the above comments, these works are not recommended because no houses are 

affected by flooding in a 1 % AEP event and because the occasional overtopping of 

Warrawilla Road is tolerable.

Detention basin at Dalton Street

It would be possible to lower flood levels adjoining the Roselands A venue subdivision 

by the construction of a detention basin adjacent to Dalton Street. However, the available 

storage was found to be only 24,000 m3 , which would result in a marginal 5% reduction 

in the outflow. Hence this option would not be cost effective and was not considered 

further.
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4.3.2 TRIBUTARY 1 AREA

Upstream of Warrawilla Road

Upstream of Warrawilla Road, the main creek flow is joined by a tributary from the south 

(Tributary 1). This tributary flows parallel to Maidens Brush Road before turning 

through two 90. bends and passing under Warrawilla Road. Significant scour has 

occurred on the bend adjacent to Maidens Brush Road.

It is recommended that the creek be realigned along this section to remove one of the 

bends and that rock protection be placed to prevent further scour.

4.3.3 BLACKBUTT STREET PUBLIC RESERVE

This section of the creek forms part of the storage reach for the Pecan Close detention 

basin. It is in its natural state. with thick growth of rainforest trees. There are no houses 

nearby that would be endangered by the temporary impounding of water in the basin. No 

problems are expected in this region.

4.3.4 TRIBUTARY 2 AREA

This section is a natural reach with steep banks. There appears to be no danger of any 

adjoining properties flooding, although the lower portion of the reach would be drowned 

by the temporary impoundment of floodwater in the Pecan Close basin. No problems are 

expected in this region.

4.4 FUTURE DEVELOPMENT

The preceding parts of this section consider the catchment in its existing state of 

development (i.e. about 50% developed). The zoning plan shows that there is little scope 

for further development, as most of the presently undeveloped lands are zoned ’pristine’.

However, future developed conditions were simulated using the RORB model, for which 

it was assumed that most of the natural channels would be formalized into grassed 

waterways. The 1 % AEP discharges at various points, according to the model, are 

presented in Table 4.2. Discharges for the 7 February 1990 event and a 1 % AEP event 

under existing conditions are also shown in the same table for comparison.

Table 4.2 shows that the 1 % AEP discharges for the future conditions are significantly 

greater than for existing conditions, indicating that the present creek system would be 

inadequate if there were further development. The only way to solve the problem would 

be to make it a mandatory development condition for detention facilities to be designed 

and constructed as part of any future urbanization works. Otherwise, the existing creek 

and the various culverts all the way downstream to Narara Creek would have to be 

augmented to convey the increased runoff.

Nevertheless, for the design of future detention facilities, a flood routing analysis should 

be undertaken and the resultant hydrographs checked against the established RORB 

model. This would avoid synchronization of flood peaks, which may create undesirable
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peak discharges that exceed the existing peak value at some downstream drainage 

facilities. A discussion of this topic is presented in Section 6.

Table 4.2 Comparison of discharges for different conditions in Wingello Creek

(m3/s)

Location Existing state of development
Possible future

development

7 February 1990 l%AEP I%AEP

Chainage 1611 30.9 47.2 59.9

Tributary 2 5.3 14.0 18

Pecan Close Basin:

.Inflow 36.1 54.6 70.3

.Outflow 12.7 27.7 34.8

Chainage 1392 30.1 34.9 78.7

Tributary 1 26.9 36.6 48.8

Chainage 300

Chainage 1392 29.7 39.3 52.6

Chainage 1088 42.2 49.9 67.0

Chainage 835 49.4 56.7 72.0

Pacific Highway 54.6 62.3 78.1

4.5 CONCLUSIONS

A summary of the mitigation works considered. their priority and estimated costs 
is 

presented in Table 4.3. The flood levels that would occur following completion of 
all the 

works are tabulated in Table 4.4, and flood levels under different scenarios. in 

accordance with their priority ranking. are tabulated in Appendix D. The recommended 

works are identified in Figure 4.4. and the design flood levels for Wingello Creek at the 

completion of these works are shown in Figure 4.5. The flood contours at 
the 

completion of the works are shown in Figure 4.6.
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and 
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flooded
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Reach
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obstructioos 
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2
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to 

01.275)

Parle 
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I
Table 4.4 Design flood levels at com~etion of recommended works for Win~lIo Creek

I
Existing After com~let icn d \WXks

Cca;s conditions

Sectioo l%AEP l%AEP 2%AEP 5%AEP 20%AEP 2"I%AEP

I 0.0 5.00 5.00 4.94 4.87 4.71 6.15

100.0 5.06 5.07 5.00 4.92 4.75 6.18

115.0 5.09 5.07 5.00 4.92 4.75 6.18

I
257.7 5.73 5.68 5.60 5.50 5.33 6.36

2627 5.71 5.65 5.57 5.49 5.32 6.28

275.0 6.11 6.13 6.01 5.81 5.48 6.70

280.0 6.14 Not included in model

I
425.0 6.83 6.13 6.01 5.81 5.50 6.81

435.0 Not included in model

520.0 7.23 6.60 6.49 6.35 6.06 7.41

593.0 7.40 6.80 6.66 6.50 6.18 7.81

I
656.0 7.42 6.80 6.66 6.50 6.18 7.81

718.0 7.45 6.86 6.72 6.56 6.26 7.89

778.0 7.49 6.97 6.85 6.70 6.44 7.96

835.0 7.53 7.19 7.08 6.95 6.75 8.01

I
875.0 7.85 7.31 7.22 6.92 6.92 8.07

930.0 8.19

1038.0 8.55 Not included in model

1051.0 8.54

I
1088.0 8.44 8.12 8.04 7.96 7.81 8.61

1186.0 9.19

1245.0 9.34 Not included in model

1317.0 9.59

I
1351.0 9.71 8.78 8.69 8.60 8.45 9.25

1375.0 10.03 Not included in model

1381.0 9.95 8.85 8.76 8.66 8.50 9.35

1391.0 10.15 9.63 9.34 9.07 8.51 11.37

I
13920 10.17 9.63 9.33 9.07 8.51 11.36

1500.0 10.25 9.93 9.81 9.73 9.61 11.39

1506.0 10.25 9.97 9.88 9.80 9.70 11.40

1611.0 14.48 14.04 13.85 11.80 11.14 14.41

I
1821.0 14.50 14.06 13.86 11.99 11.46 14.48

-13920 10.17 9.63 9.33 9.07 8.51 11.36

160.0 11.09 11.09 11.00 10.92 10.75 11.73

290.0 12.39 12.39 12.28 12.16 11.93 13.20

I
291.0 12.21 12.21 12.13 12.03 11.85 12.85

300.0 12.62 12.62 12.59 12.55 12.44 13.59

305.0 12.71 12.71 12.66 12.59 12.45 13.73

410.0 12.93 12.91 12.84 12.76 12.59 13.78

I
-1611.0 14.48 14.04 13.85 11.80 11.14 14.41

164.2 14.49 14.05 13.86 12.04 11.77 14.45

169.2 14.49 14.05 13.85 12.04 11.78 14.43

190.0 15.95 15.51 15.02 12.02 11.78 17.53

I
195.0 15.95 15.51 15.02 12.07 11.80 17.54

450.0 25.79 25.79 25.74 25.69 25.57 26.23

I

I

I

I

I
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5 BRADYS GULLY CREEK MANAGEMENT OPTIONS

5.1 GENERAL

Bradys Gully Creek was divided into six areas for the preparation of the floodplain 

management plan, as follows:

Laycock Street lining area-Pacific Highway to Henry Parry Drive 

Cary Street reach-Henry Parry Drive to Cary Street 

Catholic School pipeline-Cary Street to Glennie Street 

Jarrett Street channel-Glennie Street to Bradys Gully road 

Staehon Road channel-upstream of Bradys Gully Road 

Kirkness A venue creek.

These are shown schematically in Figure 5.1.

5.2 IMMEDIATE FLOOD MITIGATION OPTIONS

Six houses have been identified as being flood liable in a 1 % AEP event: one in Henry 

Parry Drive and five in Compton Street. These houses are listed in Appendix A. In 

addition, the Pacific Highway, Henry Parry Drive, Cary Street, Bradys Gully Road and 

Kirkness Avenue are all overtopped during a 1% AEP event. However, only works 

required to make the houses flood free have been identified as being high priority.

5.2.1 LAYCOCK STREET LINING AREA-PACIFIC HIGHWAY TO HENRY PARRY DRIVE

This reach presently consists of a natural earth channel with thick vegetation along the 

banks. There is no existing drainage easement for the creek between the Pacific Highway 
and Henry Parry Drive. The creek passes through the backs of the properties in Laycock 

Street, dividing some in two. Over the years, the alignment of the creek has been altered 

by some of the property owners to maximize land availability. This is shown by 
excessive amounts of debris along the bed, suggesting that the area might have been 

filled. The loosely compacted debris is now slowly being exposed and washed down 

due to bank and bed erosion.

Some of the sections of the creek have been severely eroded, and bank protection works 

have been undertaken, consisting of sandstone blocks laid on the banks. In places these 

rocks have been dislodged and have fallen on to the channel bed. There is an existing 

access bridge across Bradys Gully Creek on Lot 33, Laycock Street and downstream of 

the bridge the sandstone blocks are in good condition and the creek is of a reasonable 

size. Upstream of the bridge the creek is narrow, as it has been restricted by
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development along Laycock Street. There is a steep grade along this section of creek, 

falling 2 m from Henry Parry Drive to the Pacific Highway, which has resulted in 

supercritical flow along sections of the creek. This has in turn exacerbated the problems 

of scour and erosion. Owing to the roughness of the reach, the water profile in a 1 % 

AEP event is high, as indicated by Profile I, Figure 5.2. Fortunately, all house levels 

along this reach are above the 1 % AEP flood level but, as a result of the high tail water 

level in the Henry Parry Drive culvert, one house at the upstream end of the culvert is 

flood liable.

It is recommended that this section of the creek be fully lined from the Pacific Highway to 

Henry Parry Drive. The improvement is shown in Profile 2, Figure 5.2. This profile is 

for a concrete-lined channel, which is considered more appropriate in order to reduce the 

required waterway area. Downstream of the access bridge, on Lot 33. Laycock Street, 

stacked rock lining may be more acceptable as there is less restriction of available land

A typical cross-section for the creek between Henry Parry Drive and the Pacific Highway 

is shown in Figure 5.3.

It is also possible that, in the formalization of the creek, the alignment may be adjusted to 

minimize the loss of land to property owners in Laycock Street. The status of the land 

could then be formalized and a drainage easement or reserve obtained. This would be in 

accordance with Gosford City Council’s existing setback policy. The exact alignment 

and channel size should be determined after a detailed ground survey of the area.

The existing twin-cell 2.14 m by 2.14 m box culverts overtop in a 1% AEP event by 

approximately 300 mm. Flood levels upstream of the culverts are controlled by the high 

tailwater levels in Narara Creek, and widening of the culverts would not have a 

significant impact on flood levels. The capacity of these culverts is approximately 

38 m3/s before they overtop. which is equivalent to a 5% AEP discharge but due to the 

downstream water levels the culverts marginally overtop for the 5% AEP event. If there 

was a reduction in the tail water level because of downstream channel works or a less 

critical storm occurring in the Narara Creek catchment, the culverts would not overtop in 

a 5% AEP event and probably only marginally overtop for the 1% AEP event. The steep 

grade between the Pacific Highway and Henry Parry Drive also negates any minor 

backing up at the Pacific Highway culvert. Therefore upgrading of the Pacific Highway 

culverts is not recommended.

5.2.2 CARY STREET REACH-HENRY PARRY DRIVE TO CARY STREET

Between Henry Parry Drive and Cary Street, Bradys Gully Creek is narrow and heavily 

vegetated. It turns through a sharp 90" bend before passing under Cary Street. The 

Henry Parry Drive culverts are undersized and the road regularly overtops. One house is 

flood liable during a 1 % AEP event and two more are potentially threatened. A 1 % AEP 

flood would overtop Henry Parry Drive by 600--700 mm. It is proposed to reduce the 

incidence of flooding by adding one more cell to the existing Henry Parry Drive culvert, 

after the lining of the downstream section from the Pacific Highway to Henry Parry. 

Drive. The improved situation is shown in Profile 3, Figure 5.2.
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To further reduce flood levels and to improve the situation, the creek from Henry Parry 
Drive to Cary Street should be lined. This is shown in Profile 4, Figure 5.2. This 

proposal would also significantly reduce the tailwater depth in the Cary Street culven, 

which in turn would increase the flow capacity of the existing three 1,500 mm diameter 

pipelines between Cary Street and Glennie Street. Profile 4 is for a rock-lined channel, 
which is considered the most appropriate for this section of creek. Near Cary Street, 

there is a drainage easement between Lots 11, 12, 13 and 14 in Deposited Plan 528705, 

and the alignment and formalization of the creek should be such that it is contained within 

this easement. However, in the construction of the access track adjacent to the line 

channel, provision should be made to allow the overland flow from upstream of Cary 
Street to pass back into Bradys Creek.

A typical cross-section of the creek between Henry Parry Drive and Cary Street is shown 

in Figure 5.3.

The effect of these works would be to reduce the flood levels so that houses along Henry 

Parry Drive were not flood liable. It is therefore recommended that they be carried out.

5.2.3 JARRETT STREET CHANNEL-GLENNIE STREET TO BRADYS GULLY ROAD

Bradys Gully Creek, between Glennie Street and Bradys Gully Road, has already been 

formalized from the existing foot-bridge under Glennie Street up to Compton Street. The 

majority of the channel is a pumped concrete mattress on the creek invert and part way up 
the channel sides. However, a major sewer main, which is parallel to Jarrett Street, has 

meant that some sections have had to be concrete lined. Similarly, just upstream of the 

Glennie Street foot-bridge. the channel turns through two 90’ bends before passing under 

the bridge. Realignment of this section of channel is not possible because of the water 

main that runs along Glennie Street.

Upstream of this formalized channel, the creek revens back to its natural. heavily 

vegetated state. Five units in Compton street are flood prone due to the high water levels 

created by this undersized section of the creek. As soon as the remaining channel 

formalization is completed-between Compton Street and Bradys Gully Road--the water 

profile in a 1 % AEP event would be lowered as indicated by Profile 5 in Figure 5.2.

A typical cross-section of this new section of creek is shown in Figure 5.3. It is 

recommended that the pumped concrete mattress lining be continued up to Bradys Gully 

Road, although at the culvens stacked rock would be more suitable for when Bradys 

Gully Road overtopped.

The lining shown in Figure 5.3 extends the full height of the channel side slopes. Where 

bank stability is not a problem, it may be considered more acceptable to only line partway 

to the bank. In this situation, the channel side slope should be suitably battered back.
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5.3 LONG~TERM OPTIONS

5.3.1 CATHOLIC SCHOOL PIPELINES-CARY STREET TO GLENNIE STREET

Downstream of the Glennie Street foot-bridge, Bradys Gully Creek is confined to three 

1,500 mm diameter pipes passing under the Catholic School. The pipes discharge into 

an open pit before passing under Cary Street through two 2.4 m by 1.5 m box culverts. 

During floods, flows overtop the channel upstream of the Glennie Street foot-bridge. 
This combined with the overflow from the pipelines, inundates the school car park and 

playing fields. Significant damage has occurred to the car park fences during recent flood 

events due to flows backing up against these fences. The overland flow returns to the 

creek downstream of the Cary Street culverts.

As shown by Profile 1 in Figure 5.2, the tailwater level of the pipes is above the culvert, 

resulting in a reduction in flow capacity in the pipes. Analysis shows that the existing 

pipelines convey 36% of the total 1 % AEP discharge 40 m3fs, which means a significant 
amount of water is overtopping the pipelines.

As a result of the works recommended for immediate implementation, the tailwater at 

Cary Street culvert would be lowered to the obvert of the pipe and the total flow capacity 
of the three pipes would be increased to 19 m3/s, with an overland flow of approximately 
21 m3fs.

In order to fully pipe the 1 % AEP flow of 40 m3fs, a total of seven 1,500 mm diameter 

pipes would be required, assuming that the works recommended for immediate 

implementation were completed. Alternatively, the pipelines could be reverted to a 

concrete trapezoidal channel with a bed width of 1.0 m, a top width of 8.8 m, a depth of 

2.8 m (includes 0.5 m of freeboard) and a bed slope of 0.35%.

Another option would involve raising the car park or relocating it to higher ground, and 

allowing overtopping to occur during severe rainstorms. This would prevent pavement 

damage and hence would reduce damage costs to the school.

The final, preferred, option would be to leave the three pipes and to tolerate overland 

flow during a major flood event. However, the fences around the car park should be 

made flood compatible and cause minimal resistance to flows. In addition, provision 
should be made to ensure that the overland flows return to the creek unimpeded. This 

should be taken into account during construction of the lining of the creek downstream of 

Cary Street and the formation of an access track.

In addition, significant scour has occurred at the inlet to the pipes due to the two 90. 

bends in the creek. A stacked rock transition section should be constructed between the 

pipe inlets and the existing formalized channel to prevent further scouring.

It is recommended that these works be undertaken as a long-term option, but that they be 

carried out before any significant scour or erosion occurs to undermine any properties 

upstream of the pipelines.
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5.3.2 JARRETT STREET CHANNEL-GLENNIE STREET TO RADYS GULLY ROAD

As indicated by Profile 1 in Figure 5.2, Bradys Gully Road would be overtopped in a 

1 % AEP event. However, with the completion of the recommended channel works 

downstream of Bradys Gully Road, the 1 % AEP flow would not overtop the road, as 

shown by Profile 5, Figure 5.2. Since no houses upstream of Bradys Gully Road would 

be affected by flooding, no works are recommended for the culvert.

5.3.3 KIRKNESS AVENUE CREEK-TRIBUTARY ADJACENT TO KIRKNESS AVENUE

As indicated by Profile 1 in Figure 5.2, the Kirkness A venue culvert is undersized for a 

1 % AEP flow. To avoid overtopping, two additional 1200 mm diameter pipes could be 

laid beside the existing pipe. The improvement is shown in Profile 6, Figure 5.2. No 

houses are presently flooded in the vicinity of this culvert and therefore this work is 

recommended as a long-term option in order to reduce the frequency of inundation of 

Kirkness A venue.

5.3.4 STACHON ROAD CHANNEL-UPSTREAM OF RADYS GULLY ROAD

Although the two piped sections at Stachon Street and Yuroka Close-Marangani Avenue 

. are not required to be included in this study, it is considered that there could be potential 

flooding problems there. It is thus recommended that the details of the pipe sections be 

surveyed and subsequently analysed to determine their flow capacity under appropriate 
tail water conditions in a 1 % AEP event. Alternatively, a review could be made of their 

approved original design calculations so as to ascertain the validity of the design 

principles recommended in Australian rainfall and runoff: A gUide to flood estimation 

Vol. 1 (Institution of Engineers, Australia 1987).

5.4 FUTURE DEVELOPMENT

The previous sections concerning Bradys Gully Creek assess the catchment in its existing 

state of development (Le. about 60-70% developed), although there is scope for further 

development within the catchment. Future fully developed conditions were simulated 

using the RORB model, and the computed 1 % AEP discharges at various points are 

presented in Table 5.1. Discharges for the 7 February 1990 flood and 1 % AEP events 

under existing conditions are also shown in Table 5.1.

Table 5.1 shows that 1 % AEP discharges with further development would be slightly 

greater than for existing conditions. This indicates that some form of flow detention 

would be needed so that the flow capacity of the downstream drainage facilities would 

not be exceeded. The design of future detention structures should be carefully evaluated 

against the RORB model to avoid increased discharges downstream.

A discussion of some design principles for future detention facilities is presented in 

Section 6.
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Table 5.1 Comparison of discharges for different conditions in Bradys Gully 

Creek (m3/s)

Location Existing catchment conditions
Possible future 

development

7 February 
1990

I%AEP l%AEP

Chainage 1280 

Chainage 1125 

Kirkness Avenue Tributary 

Bradys Gully Road 

Chainage 685 

Henry Parry Drive 

Pacific Highway

10.4 

11.4 

6.3 

17.5 

25.3 

29.8 

35.9

13.6 

13.5 

8.5 

20.8 

36.1 

39.6 

49.0

13.6 

15.5 

8.5 

23.7 

43.2 

46.2 

54.8

5.5 CONCLUSIONS

A summary of the mitigation works considered, their priority and estimated 
costs is 

presented in Table 5.2. The flood levels that would occur following completion of 
all the 

works are shown in Table 5.3 and flood levels under different scenarios, in accordance 

with their priority ranking, are tabulated in Appendix E. The recommended works are 

identified in Figure 5.4, and the design flood levels for Bradys Gully Creek at 
the 

completion of these works are shown in Figure 5.5. The flood contours at completion 

of the works are shown in Figure 5.6.
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Table 
5.2

Recommended 
worts 
and 

~rioritI 
ranking 
for 

Bradls 
Guill 
Cccct

Location

Dcscripticn

Pr06leNo

Rccxxnrnen:Jatim

No 

ofhooscs 
threatened!

C
t

Priority

rods 
flooded

Nowcrlcs

1

N

recommended

Six, 

Pacific 
Highway,

I-IeJry 
Parry 
Drive,

C
St, 

Bndys

Gully 
Rd 
and 

Kirlmcss 
Ave

flooded

Laycock 
5t 

lining 
area

Lined 
channel 
between 
017

2

Irnmediate

One,Pacific 
Highway,

$340,000

2

(Ch7 
to 

Ch24O)

and0l240

recanmerdation

I-IeJry 
Parry 
Drive,

C
St 

and 

Kirk
Ave

flooded

C
St 

reach

Ad:! 
a 

new 

advert 
to 

the

3

Irnmediate

One,Pacific 
Highway,

$55,000

3

(Ch240 
to 

0075)

I-IeJry 
Parry 
Drive 
culvert,

rccanmcrdation

Henry 
Parry 
Drive,

after 

canplction 
of 

Laya>ck 
5t

C
St 

and 

KirkDess 
Ave

,;:

lining

flooded

-

Uned 
channel 
between 
01240

4

IlJlIJlediate

Fi\e,Pacific 
Highway,

$210,000

4

z..

and 

01375 
after 

oompletioo 
of

rccanrnenIation

Hemy 
Parry 
Drive,

Z"-

Laycock 
5t 

lining 
and 

upgrade

C
St 

and 

Kirkness 
Ave

pill

ofHerry 
Parry 
Drive 
culvert

flooded

pill

Catholic 
5t 

pip:line

Impuve 
over1and 

flOYlpBth

-

Lmgtcnn

-

$10,000

5

Qm5 
to 

01551)

and 
line 
inlet 
to 

pip:s

rccanmcrdation

Jarrett 
5t 

channel

Cmtinue 
planned 
channel

5

Irnmediate

T’Ml, 
Pa

fic 

Highway,

$110,000

1

(Ch551 
toCh900)

waits 
up 
to 

01900

recanmenlation

Herry 
Parry 
Drive,

C
St 

and 

Kirkness 
Ave

flooded

Kirkness 
Ave 

creek-

Upgrade 
the 

Kirkness 
Ave

6

Lmglenn

-

$76,000

6

Tnbutary 
No 
1

cuNcrt

recanmerxlation
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Table 5.3 Design flood levels at com(!letioo of reoommended worts for Bradys Gully Creek

I
Existing After co!!]2leticn of works

Cross caxlitions

section I%AEP I%AEP 2%AEP 5%AEP 2O%AEP 2.1o/tAEP

I 0.0 4.42 4.40 4.34 427 3.88 5.81

100.0 5.20 4.40 4.34 427 3.88 5.81

200.1 5.88 4.83 4.71 4.58 4.33 5.81

I
2202 6.10 5.44 5.29 5.13 4.82 6.72

240.3 6.54 6.10 5.91 5.63 4.84 7.(’f)

245.4 6.54 6.10 5.91 5.63 4.84 7.(’f)

285.0 6.62 6.10 5.91 5.63 5.03 7.(’f)

I
355.1 6.78 6.10 5.91 5.63 5.03 7.(’f)

375.2 6.83 6.10 5.93 5.67 5.03 7.(’f)

375.3 6.95 6.95 6.93 6.95 5.78 7.11

520.4 7.67 7.67 7.66 7.61 7.63 7.89

I 521.5 7.79 7.79 7.76 7.75 7.69 7.81

530.6 7.80 7.80 7.77 7.75 7.69 7.89

545.0 7.83 7.83 7.79 7.77 7.70 8.00

I
5512 7.84 7.84 7.80 7.78 7.71 8.03

565.0 7.80 7.84 7.00 7.78 7.71 8.03

571.9 7.85 7.85 7.81 7.78 7.71 8.35

575.0 7.87 7.87 7.83 7.79 7.72 8.43

I
585.0 7.92 7.92 7.87 7.83 7.74 8.55

595.0 7.97 7.97 7.91 7.86 7.75 8.61

605.0 8.06 8.06 7.99 7.92 7.79 8.72

615.0 8.06 8.06 7.99 7.92 7.79 8.72

I
625.0 8.03 8.06 7.99 7.92 7.78 8.72

635.0 8.13 8.13 8.05 7.97 7.82 8.82

638.4 8.16 8.16 8.07 7.99 7.84 8.86

6.’)5.0 8.15 8.16 8.07 7.99 7.85 8.86

I
675.0 8.14 8.16 8.07 7.99 7.85 9.00

685.0 9.05 8.71 8.55 8.39 8.08 9.75

694.0 9.50 Not included in model

705.0 9.56 8.79 8.63 8.47 8.15 9.84

I
715.0 9.63 Not included in model

725.0 9.73 8.80 8.64 8.48 8.16 9.85

745.0 9.76 8.81 8.66 8.49 8.18 9.86

765.0 9.81 8.83 8.67 8.51 8.20 9.87

I
785.0 10.03 8.84 8.69 8.53 8.22 9.89

805.0 10.08 9.46 9.34 9.22 8.98 10.09

825.0 1026 10.05 9.93 9.80 9.53 1087

845.1 1033 10.13 10.00 9.88 9.59 11D1

I 869.2 1036 10.17 10.05 9.92 9.64 11.05

870.3 10.02 10.17 10.05 9.92 9.64 11.52

900.4 1023 10.17 10.05 9.92 9.64 11.75

I
901.5 11.12 1093 10.63 1036 9.97 11.79

905.6 11.12 1093 10.63 1036 9.97 11.79

1125.0 1128 11.15 1091 10.70 10.44 1197

1130.0 1137 1130 1120 11.07 10.72 12.02

I
1280.0 12.12 12.11 12.07 12.02 1194 12.40

1380.0 13.11 13.12 13.04 1294 12.74 13.53

-1125.0 1128 11.15 1091 10.70 10.44 1197

1185.1 1296 1297 1285 12.74 12.59 13.41

I
1195.2 1323 1299 1298 1290 12.74 1337

11%.0 14.17 Not included in model

1208.4 1431 14.06 13.85 13.85 13.54 1432

1210.0 14.40 Not included in model

I
1214.6 14.41 14.06 13.88 13.87 13.55 1432

1354.0 15.12 15.13 15.07 15.00 1491 1527

I

I
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6 DESIGN OF FUTURE DETENTION FACILITIES

The present creek systems cannot cope with any major development of the catchments in 

the future. The areas zoned as future residential and permanent natural catchment areas 

are shown in Figure 6.1. Possible basin locations are shown n Figure 6.2. There are, 

however, some problems with these locations due to the steep valleys, which necessitate 

a high embankment wall to create sufficient storage. According to the Australian National 

Committee on Large Dams (1986), embankment walls higher than 5 m would be 

classified as dams and would thus require rigorous analysis. This would mean a higher 

cost for design and construction.

Nevertheless the design of future detention facilities to offset further development should 

satisfy the following conditions under new development:

The rising limb of the attenuated hydrograph at the basin location must not be steeper 
than the rising limb under existing conditions.

The peak value of the attenuated hydrograph must not be greater than the existing 

peak value, and should preferably be lower.

. The above conditions are to be checked against an appropriate range of storm 

durations to ensure that the attenuated hydrographs would not overload any 
downstream drainage facilities.

The design of detention facilities requires input of the stage-storage-discharge 

relationship into an overall established hydrologic model for the whole creek system. The 

normal method of stipulating that the peak developed discharge must not exceed the pre- 

developed discharge may not be entirely applicable for all cases as it does not take into 

consideration the effect of time. Also, depending on the complexity of the network of 

basins in a catchment, the positive effects of one bas n may be partially or completely 
neutralized by another basin instead of complementing each other. It is recommended 

that detention facilities be designed by experienced hydrologic and hydraulic 

professionals in order to realize the full benefit of a network of basins within a catchment.
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KIt4MILL

7 FORMULATION OF DRAFT FLOODPLAIN 

MANAGEMENT PLANS

The floodplain management plans, contained in three separate documents, were prepared 
for each of the three tributary creeks following evaluation of the management options. 
The plans incorporate the preferred works options.

Fonnulation of the management plan was undertaken by:

identifying possible flood mitigation measures;

reviewing the measures to identify a range of feasible options. The review was 
based on hydraulic, social, ecologic, economic and hazard criteria;

hydraulic modelling to detennine the effects of the proposed works;

costing of the works;

a benefit--cost analysis, assessing the cost effectiveness of the proposed works;

preparation of a draft plan (preliminary);

public comment on the draft plan;

preparation of the final plan.

Docu~"t No. S90052/002 

FifIQ./ Report November /993 62

Floodplai" MaflQ.ge~,,1 Study for 

Wyomi"g. WingeI/o and Bradys Gully Creeks



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I

KIMMllL

8 CONCLUSIONS.

Many of the conclusions for each of the creek studies have already been discussed in the 
relevant sections. Other issues relevant to the whole study are put forward here.

Concrete lining was generally adopted for channel improvement works, although this is 
recognized as the most expensive and least aesthetic material. Gabions, rock mattress or 
locally available stacked rock could be acceptable alternatives.

Lining using large stacked sandstone rocks would be effective if correctly laid to give a 
channel cross-section of equivalent conveyance to that of a concrete channel. This low 
cost option may be considered the environmentally preferred alternative. Stacked rock 
may be a viable alternative for bank stabilization.

Also, although this study gave a priority ranking for the recommended works, works of 
sequential priority could be executed at the same time to accelerate the flood and bank 
protection objectives. In terms of environmental impact, most of the recommended 
works would not be wholly compatible with existing conditions. However, if proper and 
careful landscaping were carried out after completion of the works, the constructed 
drainage structures would be able to blend more naturally into the environment, thus 
minimizing their impact.

Full concrete lining of existing channels, or construction of a concrete low-flow channel, 
would have the effect of reducing the ongoing groundwater recharge along the existing 
creek bed. However, no attempts have been made to quantify the extent of this effect.

This study and the derived design flood profiles have been based on the assumption that 
the waterway areas within all the creeks are regularly maintained. Some creeks are 
overgrown and, where no mitigation works are recommended, a maintenance programme 
should be undertaken to re-establish these waterway areas.
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Appendix A 

HOUSES AFFECTED BY A 1 % AEP FLOOD 

BEFORE AND AFTER MITIGATION WORKS
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Appendix A 

HOUSES AFFECTED BY 1 % AEP FLOOD 

BEFORE AND AFTER ALL TERM MITIGATION WORKS

Table A.l Wyoming Creek

Approximate House floor
Flood level

chainage level
(m AHD)

House (m) (m AHD)

Before After

mitigation mitigation

Lot 27. comer of Pacific 10 4.82 4.95* 4.37

Highway and Renwick
Street

8 Renwick Street 57 4.898 5.07* 4.37

10 Renwick Street 77 4.748 5.11* 4.37

12 Renwick Street 116 5.148 5.19* 4.37

16 Glencoe Avenue 250 5.798 5.58 4.81

49 Crawford Crescent 332 6.048 5.86 5.60

60 Bourbon Street 797 9.46 9.52* 8.68

62A Bourbon Street 860 9.16 9.67* 8.92

64 Bourbon Street 860 9.28 9.67* 8.92

1 Giselle A verlUe 1,433 13.15** 13.25* 12.65

* Flood level higher tho.n house floor level.
** Level of sunken lounge.
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Table A.2 Wingello Creek

Approximate House floor
Flood level

chainage level
(m AHD)

House (m) (m AHD)

Before After

mitigation mitigation

7 Adnamira Close 322 6.42 6.34 6.13

9 Adnamira Close 344 6.77 6.44 6.13

llA Adnamira Close 425 6.99 6.83 6.13

37 Roselands Avenue 718 7.62 7.45 6.86

35 Roselands A venue 728 7.60 7.43 6.88

33 Roselands A venue 758 7.62 7.44 6.93

31 Roselands Avenue 785 7.71 7.49 6.99

29 Roselands Avenue 798 7.75 7.50 7.00

22 Pecan Close 1,536 14.05 14.48* 14.04

18 Pecan Close 1,556 14.30 14.48* 14.04

16 Pecan Close 1,571 14.72 14.48 14.04

12 Bottlebrush Crescent 1,506 14.56 14.48 14.04

* Flood level higher than house floor level.
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Table A.3 Bradys Gully Creek

House

Approximate 
chainage 
(m)

House floor 

level 

(m AHD)

Flood level 

(m AHD)

Before works
After 

mitigation

9.76*

6.06 

6.06 

6.06 

8.81 

8.81 

8.81 

8.81 

8.81

287 Henry Parry Drive 310 

285 Henry Parry Drive 325 

283 Henry Parry Drive 340 

Villa 6/14 Compton Street 745 

Villa 7/14 Compton Street 745 

Villa 8/14 Compton Street 745 

Villa 9/14 Compton Street 745 

Villa 10/14 Compton Street 745

6.51 

6.74 

6.86 

9.76 

9.76 

9.75 

9.77 

9.75

6.68*

6.72 

6.77

9.76*

9.76*

9.76*

9.76*

* Plood level higher than house floor level.
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AppendixB 

ENGINEERING PLAN (1:250) FOR PROPOSED 

CONCRETE LINING OF WINGELLO CREEK, 
FROM JARRETT STREET TO 

RAINFOREST RESERVE
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AppendixC 

DESIGN FLOOD LEVELS 

FOR WYOMING CREEK
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Appendix C 1 %AEP design flood levels for WIoming Creek

I
Qoss Existing Completed Priority 1 Priority 2. Priority 3. Completion.

section conditi on; 1992 completed completed completed ofd/s

works

I 0.0 4.95 4.95 4.95 4.82 4.86 4.37

57.0 5.07 5.07 5.07 4.81 4.86 4.35

116.0 5.19 5.19 5.19 4.65 4.84 4.31

I 168.0 5.37 5.37 5.37 4.74 4.83 4.26

223.0 5.38 5.38 5.38 5.38 4.55 4.56

260.0 Not included in model 4.90 4.90

I
280.0 5.80 5.80 5.80 5.80 5.13 5.13

332.0 5.86 5.86 5.86 5.86 5.66 5.66

410.0 5.97 5.97 5.97 5.97 5.90 5.90

486.0 6.36 6.36 6.36 6.36 6.43 6.43

I 536.0 6.61 6.61 6.61 6.61 6.62 6.62

618.0 6.99 6.99 6.99 6.99 6.98 6.98

680.0 7.20 7.20 7.20 7.20 7.20 7.20

I
696.0 7.11 7.11 7.11 7.11 7.11 7.11

700.0 7.75 7.18 7.18 7.18 7.18 7.18

797.0 9.52 8.68 8.68 8.68 8.68 8.68

860.0 9.67 Not included in model

I 867.7 9.69 8.95 8.95 8.95 8.95 8.95

885.0 10.39 10.39 10.39 10.39 10.39 10.39

888.0 10.39 Not included in model

I
1077.0 10.80 10.81 11.52 11.52 11.52 11.52

1155.0 11.52 Not included in model

1159.0 11.77 11.76 11.76 11.76 11.76 11.76

1233.0 11.88 11.88 11.88 11.88 11.88 11.88

I 1237.0 12.23 12.23 12.23 12.23 12.23 12.23

1288.0 12.26 12.26 12.26 12.26 12.26 12.26

1292.0 12.26 12.26 12.26 12.26 12.26 12.26

I
1296.0 12.43 12.43 12.43 12.43 12.43 12.43

1301.0 12.43 12.43 12.43 12.43 12.43 12.43

1305.0 12.52 12.52 12.52 12.52 12.52 12.52

I
1360.0 12.53 12.53 12.53 12.53 12.53 12.53

1414.0 12.60 12.60 12.60 12.60 12.60 12.60

1418.0 12.59 12.59 12.59 12.59 12.59 12.59

1433.0 13.25 13.25 12.65 12.65 12.65 12.65

I
1438.0 13.25 13.25 12.65 12.65 12.65 12.65

1443.0 Not included in model 12.64 12.64 12.64 12.64

1513.0 13.23 13.23 12.89 12.89 12.89 12.89

I
1531.0 13.35 13.35 13.29 13.29 13.29 13.29

1762.0 14.17 14.17 14.18 14.18 14.18 14.18

-1531.0 13.35 13.35 13.29 13.29 13.29 13.29

200.0 14.56 14.56 14.56 14.56 14.56 14.56

I 250.0 15.46 15.46 15.46 15.46 15.46 15.46

260.0 15.58 15.58 15.58 15.58 15.58 15.58

287.0 15.59 15.59 15.59 15.59 15.59 15.59

I
294.0 15.56 15.56 15.56 15.56 15.56 15.56

"’NiXe: assumes tlBt all tl:r: works ofahigJu priority have beenconstnrted

I

I

I
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AppendixD 

DESIGN FLOOD LEVELS FOR 

WINGELLO CREEK
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I
AerrndixD I%AEP design flood levels for Wingello Oeck

I Goss Existing Compleled Priority 1 Priority 2. Priority 3. Priority 4 & 5. Completion.
section crnditirns 1992 completed completed completed compler:d ofd/s

\\Uks

I 0.0 5.00 5.00 5.00 5.00 5.00 5.00 5.00

100.0 5.06 5JY7 5JY7 5JY7 5.(17 5.CJ7 5.(17

115.0 5.09 5.(17 5JY7 5.CJ7 5.(17 5JY7 5.(17

I
257.7 5.73 5.68 5.68 5.68 5.68 5.68 5.68

262.7 5.73 5.68 5.68 5.68 5.68 5.68 5.68

275.0 6.11 6.06 6.13 6.13 6.13 6.13 6.13

200.0 6.14 6.10 Not included in model

I
425.0 6.83 6.83 6.13 6.13 6.13 6.10 6.13

520.0 723 723 6.60 6.60 6.60 6.60 6.60

593.0 7.40 7.40 6.8:1 6.8:1 6.8:1 6.8:1 6.8:1

656.0 7.42 7.41 6.77 6.77 6.77 6.77 6.77

I
718.0 7.45 7.45 6.86 6.86 6.86 6.86 6.86
778.0 7.49 7.49 6.97 6.97 6.97 6.97 6.97

835.0 753 7.53 7.19 7.19 7.19 7.19 7.19

875.0 7.85 7.85 7.83 731 731 731 731

I 930.0 8.19 8.19 8.21

l 8.o 855 8.55 855 Not Included in model

1051.0 8.54 8.54 8.54

1088.0 8.44 8.44 8.44 8.12 8.12 8.12 8.12

I 1186.0 9.19 9.19 9.19

1245.0 9.34 9.34 9.34 Not included in model

1317.0 959 959 959

I
1351.0 9.71 9.71 9.71 8.78 8.78 8.78 8.78

1375.0 10.03 1O.Q3 10.03

1381.0 1O.Q3 10.03 1O.Q3 8.85 8.85 8.85 8.85

1391.0 10.15 10.15 10.15 953 9.63 9.63 9.63

I
1392.0 10.17 10.17 10.17 953 9.63 9.63 9.63

1506.0 1025 1025 1025 9.83 9.93 9.93 9.93

1506.1 1025 1025 1025 9.84 9.97 9.97 9.97

1611.0 14.48 14.48 14.48 14.47 14.Q4 14.04 14.Q4

I 182.t.o 14.50 14.50 1450 14.49 14.06 14.06 14.06

-1392.0 10.17 10.17 10.17 952 9.63 9.63 9.63

160.0 11.09 It.o9 11.09 11.09 11.Q9 11.Q9 11.Q9
25Xl.0 1239 1239 1239 1239 1239 1239 1239

I 291.0 1221 1221 1221 1221 1221 1221 1221

300.0 12.62 12.62 12.62 12.62 12.62 12.62 12.62

305.0 12.71 12.71 12.71 12.71 12.71 12.71 12.71

I
410.0 12.93 1293 1293 1293 1293 12.91 1291

-161t.o 14.48 14.48 14.48 14.48 14.Q4 14.Q4 14.Q4

1642 14.49 14.49 14.49 14.49 14.05 14.05 14.os

1692 14.49 14.49 14.49 14.49 14.05 14.05 14.05

I
15Xl.0 15.95 1595 1595 15.95 15.51 1551 1551

195.0 1595 1595 15.95 15.95 1551 1551 1551
450.0 25.79 25.79 25.79 25.79 25.79 25.79 25.79

I
"Note: assumes that all the Mlrks of a higher priaity have been cstructed

I

I

I

I
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Appendix E 

DESIGN FLOOD LEVELS FOR 

BRADYS GULLY CREEK
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I
AcoendixE 1 %AEP desi!m flood levels fa- Brad Gully Oeek

I
Cr-nois Existing Priority 1 Priority 20 Priority 30 Priority 4 & 50 Priority 60 Canpletiono

section a>nditions a:xnpIeted a:xnpIeted completed completed completed old/s

works

I
7.0 4.42 4.42 4.39 4.39 4.39 4.39 4.38

100.0 5.20 5.20 4.39 4.39 4.39 4.20 4.38

200.1 5.88 5.88 4.83 4.83 4.83 4.83 4.83

220.2 6.10 6.10 5.43 5.43 5.43 5.43 5.43

I
240.3 6.54 6.54 6.36 6.10 6.10 6.10 6.10

245.4 6.54 6.54 6.36 6.10 6.10 6.02 6.10

285.0 6.62 6.62 6.50 6.33 6.10 6.06 6.10

355.1 6.78 6.78 6.70 6.61 6.10 6.04 6.10

I
375.2 6.82 6.82 6.75 6.67 6.10 6.08 6.10

375.3 6.95 6.95 6.95 6.95 6.95 6.95 6.95

520.4 7.67 7.67 7.67 7.67 7.67 7.67 7.67

521.5 7.79 7.79 7.79 7.79 7.79 7.79 7.79

I
530.6 7.80 7.80 7.80 7.80 7.80 7.80 7.80

545.0 7.83 7.83 7.83 7.83 7.83 7.83 7.83

5512 7.84 7.84 7.84 7.84 7.84 7.84 7.84

565.0 7.84 7.84 7.84 7.84 7.84 7.80 7.84

571.9 7.85 7.85 7.85 7.85 7.85 7.85 7.85

I 575.0 7.87 7.87 7.87 7.87 7.87 7.87 7.87

585.0 7.92 7.92 7.92 7.92 7.92 7.92 7.92

595.0 7.97 7.97 7.97 7.97 7.97 7.97 7.97

605.0 8.06 8.06 8.06 8.06 8.06 8.06 8.06

I 615.0 8.06 8.06 8.06 8.06 8.06 8.06 8.06

625.0 8.06 8.06 8.06 8.06 8.06 8.03 8.06

635.0 8.13 8.13 8.13 8.13 8.13 8.13 8.13

638.4 8.16 8.16 8.16 8.16 8.16 8.16 8.16

I
655.0 8.16 8.16 8.16 8.16 8.16 8.16 8.16

675.0 8.16 8.16 8.16 8.16 8.16 8.16 8.16

685.0 9.05 8.71 8.71 8.71 8.71 8.71 8.71

693.6 9.50 Not included in model

I
705.0 9.56 8.79 8.79 8.79 8.79 8.79 8.79

715.0 9.63 Not included in model

725.0 9.73 8.80 8.80 8.80 8.80 8.80 8.80

745.0 9.76 8.81 8.81 8.81 8.81 8.81 8.81

I
765.0 9.81 8.83 8.83 8.83 8.83 8.83 8.83

785.0 10.03 8.84 8.84 8.84 8.84 8.84 8.84

805.0 10.08 9.46 9.46 9.46 9.46 9.46 9.46

825.0 10.26 10.05 10.05 10.05 10.05 10.05 10.05

I
845.1 10.33 10.13 10.13 10.13 10.13 10.13 10.13

869.2 10.36 10.17 10.17 10.17 10.17 10.17 10.17

870.3 10.36 10.17 10.17 10.17 10.17 9.85 10.17

900.4 10.36 10.17 10.17 10.17 10.17 10.05 10.17

I
901.5 11.12 10.93 10.93 10.93 10.93 10.93 10.93

905.6 11.12 10.93 10.93 10.93 10.93 10.93 10.93

1125.0 11.28 11.15 11.15 11.15 11.15 11.15 11.15

1130.0 11.37 11.30 11.30 11.30 11.30 11.30 11.30

I
1280.0 1212 12.11 12.11 12.11 12.11 12.11 12.11

1380.0 13.11 13.12 13.12 13.12 13.12 13.12 13.12

-1125.0 11.28 11.15 11.15 11.15 11.15 11.15 11.15

1185.1 12.96 12.97 12.97 12.97 12.97 12.97 12.97

I
1195.2 13.23 13.23 13.23 13.23 13.23 12.99 12.99

1196.3 14.17 14.17 14.17 14.17 14.17 14.06 14.06

1208.4 14.31 14.31 14.31 14.31 14.31 14.06 14.06

1209.5 14.40 14.40 14.40 14.40 14.40
Not included in model

I
1214.6 14.41 14.41 14.41 14.41 14.41

1354.0 15.12 15.12 15.12 15.12 15.12 15.13 15.13

I
"Note: assumes that all the works of a higher priaity haw been consttuded

I

I
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Fl PUBLIC SUBMISSIONS
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City Manager, 
P.O. Box 21, 
GOSFORD. NSW.

64 Bourbon Street, 
WYOMING. NSW. 2250 

- -, 
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EXHIBITION OF THE DRAFT PRELIMINARY FLOODPLAN 

’-- 

MANAGEMENT STUDY AND MANAGEMENT PLAN FOR WYOMING, 
WINGELLO AND BRADYS GULLY CREEK SYSTEM. 
Dated .... April 9, 1991 GOSFORD STAR.

2250

Dear Sir,

RE:-

My first aWareness of this proposal Was evening of April 9th, 
and Was very surprised I had not received a direct personal letter 
as in the past programme, from the City Council. 

It is imperative, We keep this bridge, as it is the only Vehicle 
. 

Access to the property !nd garage, with the cars. 

If the intended proposal is to increase the height of the drain 
to counter-act flooding and control flow of water, and at Council’s 
expense heighten the existing single span vehicle concrete bridge 
onto our property; which Council originally provided over the 
structure and built at their expense, 1981 Works Programme, then 
We Would welcome your interest and concern re floOding into our 
garage and have no objection to the intended proposal; but would 
request adequate notice of future intended proposals before 
implementation.

My daughter called at Gosford Shire Council this morning and spoke 
with 2 very obliging gentlemen, Mr. Ed Mieluk "Flood Mit Engineer" 
Gosford Council, and Mr. Tyson, Was advised to submit a letter 
immediately regarding my viewpoint. 

. Thank ,-you very much for past help and advice you have shown us 
concerning this problem and would appreciate an early reply 
as to the intended work programme, It has been very worrying over 
past flooding into our property.

Awaiting your reply,

Yours sincerely,

, 

n 
" J I I 

: (., \. ~ P- J.... -Lv-...,

RITA R. HILL 

JOAN GUNNING (daughter) }oCl.~~. J~ 
GWEN HILL (daughter) ............. tification of contents given Detective/Sergeant Neville Hill...... Notification of contents given.

SUBMISSION NO.1
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nON OF THE DRAFT PRELIMINARY FLOODPLAIN MANAGEMENT l 
JOY AND MANAGEMENT PLAN FOR WYOMING, WINGELLO AND i 

BRADYS GULLY CREEK SYSTEM ~: Otaft F1oodpIai’1 Management S 8I\d ManageI!1ent Plans for the abovementioned creek stems wi be plaCed on ’ 

,dion on the Ground Floor of 
CounciI~tratiOn BuiIdklg, 49 Mann Street. aosford from Tue:J:;, 26 March to Monday, 

,nt 1991. During that period, Council welcomes 
written responses from individual property owners. organisatiOns and resident 

JUps convnenting on the exhibited study and plans. 
AI submiSSiOnS should be made in writing and addressed to the City M8fl and dear1y marked "Submission on the D:-aft 

Preliminary Floodplain Management Study and Management 
Plan for WyorTII"Ig, W.ngeIIo and BradyS Gully Creek System" 

SubmisSions should be received by CouncI before 5pm on Monday, 7 Apri 1991.

..

AMENDED DUAL OCCUPANCIES - NORTH AVOCA 

AMENDED RESIDENTIAL FLAT’ BUILDING - ERINA 

In pursuance of Council Policy and Clause 14 of the 
Miscellaneous Acts (Planning) Savings and Transitional Provisions 

Regulations 1980. notice is hereby given that Council has received 
amended applicationS for proposed develOpments as set out 

in the Schedule beloW. 

The applications ’and amended plans relating to the developments to 
which this notice refers may be viewed at the Ground 

Floor Enquiry Counter of this office between 8.38am and 5.00pm Mondays 
to ~ridays (public hOlidays excepted) for the period 

of twenty~ (21J days from 9 April 1991 to 1 May 
1991. 

Any written submissions on the developments should be 
addressed to the Town Clerk. quoting the relevant reference numbers 

and lOdged with the Council within twenty-one days from 9 April 
1991, 

SCHEDULe 

" Eight (8) Unit Residential Aat Building on both Lot 
E DP 400928 and Lot 6 DP 558907 Nos 50-52 Karalta Road. Erina. DA 

No.13998. . . 

2. Dual Occupancy on Proposed Lot 70 in approved subdivision 
of Lot 132 DP 7978 No.16 Coast Road, North Avoca. OA 

No.13013. 
. 

3. Dual Occupancy on Proposed Lot 71 in approved subdivision 
of Lot 132 DP 7978 NO.16 Coast Road, North Avoca. OA 

No. 13004. 
. 

.’ . 
. 

, 

PAGE 8 ~ GOSfORD STAR, TUESDAY, APRIL 9, 1991
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THE FOLLOWING 

DOCUMENT HAS 

BEEN SCANNED AT 

THE BEST 

POSSIBLE 

RESOLUTION.

ORIGINAL PRINT 

QUALITY IS POOR.

Data 1twtaI"I SolutIons Corporation 
43 YounSall.WEIT GOSFORD HSW 2250 

T: (02) 43250111 F: () ..... 4 E; ddatabilPOnd.net.au
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Submission on P~elim!n.ry 
Wyomi ng Ci’"l~ek

With regard to the eQur~Qn ~nd gay Streets ch.nnel ~r~~, ! 
note in the dr"art n.i~por";; OM<$.:;) t.ihn Is to 1-’2inOVe ’th

skateboat.d g<i\:. . Th i. 9."te $en,.. two pLi:.;::’O$e~:

a) slI.fety - ~how.ld tiElm.on., ;~..t:;l(’e Ukal" _ .:.l’>..:d’ ’:;;::.’:’iiw<;;;;~t 
into the channnel durinQiII st,i:f(’m. Theni’ h~v~ be;.:.:. ’: 

~:;~-;.~~!~~’:~!.!:-st~.. Gt;{;:i~;~iT~ ~~~E,,~; I ~,l 
b) privacy. Some of the loc.l cbildren r.gard th~ lin.d 
r.:h..nnel 5 tho neiOhbourl1CHl) .kat.ooard t-~mp I veL::, i’-i:::li’~\’,:, 

"rhe ’;ato doe~ pt"ovide 50111. ~1i".Ur’. of dis o~lt-agemerd:: ,,:’....;:;m 

t;...~5pass tht"04lQh the fourr;ih., ert:i.. upstn~am Q.f th~3’ Qatl? 
T~~ si~~ ~ ’~c~=j by ~~~ :Qun~il at the downstream nd c~ t.~ 

l:tn d .;.::ha;1ne~ ..as> (J.f no Pt’-i:’:’i..~,;;;;.~ Jet:(?;-:;., :;";::\:’.’,’0 .\I: 6:.:;e\.._".

I ask yQ~ to keap both BSP.~ti in mInd ~h&le coming to a 
decisi(Jn.

Yours :Pa it h.t=Llll y ~

~,." ’,’ 
. 

j". 

I 
, 

’ 

"

:( ~1~. r~: ;;"..~ \ ::’ll~~:~ ~l

SUBMISSION NO. 3
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30 April 1991

Mr K Dedden 

City Mana9.er 
Gosford City Council 
POBox 21 

GOSFORD NSW 2250

Dear Sir,

WYOMING CREEK ACTION GROUP

C~ 

cc(r1f

Following the release of Document No.3 Management Plan for Wyoming Creek 

prepared for Gosford City Council by KinhiJI Engineers Pty. Umited, 

February 1991, the Wyoming Creek Action Committee was formed and we now 
attach submission indicating landowners’ remarks, reservations and 

recommendations in the proposed submission for Council’s attention. 

The Committee can be contacted as follows:

C/. Mr Glen Watts 

11 Glencoe Avenue 

Wyoming NSW 2250

Phone: (02) 630 5311 (business) 
(043) 285469 (after hours)

Please acknowledge receipt of this submission.

Yours faithfully,

per:

WYOMING CREEK ACTION COMMITTEE

cc: Mr P Wilson 

Director of Works

SUBMISSION NO.4
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5.6

5.6.2

5.6.3

FLOOD MANAGEMENT PLAN.. WYOMING CREEK

Renwick Street and .Glencee Avenue Fleodway and Channel 
Improvement Area 

The Committee: 

agrees with recommendation of second option and subsequent 
conditions noted on page 34 

requires more detailed information on construction methods and 
extent of works as this could lead to the resumption of small 
parcels of affected land 

requires information in regard to reimbursement for any said 
resumption 

requires detailed information on the localised effect west of 
the Main Northern Railway Une due to the increased capacity of ... 

the Pacific Highway culvert 

fencing for this particular section of waterway is critical due 
to presence of children Le. as has been supplied by Council in - 
the Day Street reconstruction 

landowners preference is to maintain the natural aesthetics of 
the area in reconstruction of this section of waterway.

Alan Davidson Floodway and Dlsslpator Area 

The Committee makes the following points: 

agrees with the final option of a grassed waterway with 
concrete low flow channel incorporating localised gabion, 
sandstone or concrete retaining walls at the affected sections 
and a gabion energy dissipation structure at the discharge 
point of the concrete channel 

requests details of the proposed counter weir on figure 5.6 . 
sheet 1 of 2 due to concern regarding water retention in weir 
and the safety of small children 

landowners express concern over the unknown timing of works in 
relation to erosion control within this area and also request 
confirmation that the above works be completed once instigated.

....../2
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Page 2.

5.6.4

5.6.5

5.6.6

Bourbon and Day Street Floodway and Channel 

The Committee makes the following points: 

agrees with the recommendation, however disagrees with the 
conditions regarding access bridges and service crossings 

as Council originally built and erected all access brid~es, 
Council is requested to take necessary action to eliminate the 
separation of these bridges from foundations 

all relevant landowners are adamant that individual bridges are 
_ 

required in their existing positions and that as recommended, 
two lots sharing a single access, will definitely not be 
acceptable 

all new or relocated access bridges should have allowance made 
for any necessary service to transverse waterway Le. power and 
water

landowners recommend that Council consider a secondary flow _ 
path under Day Street at approximately 45 degrees to existing 
culvert, thus straightening path of waterway.

Day Street and Chamberlain Road Floodway and Channel Improvement 
Area 

The Committee agrees with recommendation and conditions.

Chamberlain Road Floodway and Channel Improvement Area 

The Committee agrees with the recommendation and raises the issue 
that Council should do remedial works in regard to erosion on both 
northern and southern banks and the surrounding affected areas 
adjacent to existing low level crossings.

....../3
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Page 3.

5.6.7 Giselle Avenue and Channel Improvement Area 

The Committee makes the following points: 

agrees with the recommendations with the following conditions:

(i) 

(ii)

(iii)

(iv)

(v)

(vi)

GENERAL POINTS

close consultation with affected landowners is critical 

new twin cell RCBC (3.6 x 1.5) should be located in a 
position that will not adversely affect the natural 
course of waterway and create future problems to 
landowners

landowners require future information on land 
acquisition required to carry out recommendations 

landowners of property at corner of Chamberlain Road 
and Giselle Avenue require Council to supply access 
(walkway) across waterway. Fencing for this particular 
section of waterway is critical due to presence of 
children Le. as has been supplied by Council in the Day 
Street reconstruction

or. 

<

landowners preference is to maintain the natural 
aesthetics of the area in reconstruction of this section 
of waterway 

any new or relocated access bridges should have allowance - 
be made for any necessary service to transverse waterway 
i.e. power and water

The Committee makes the following points: 

the lack of annual and post-flood maintenance for the Wyoming 
Creek waterway has created concern and needs to be addressed 
for the proposed upgrading 

the future re-zoning of upstream areas in relation to future 
housing development needs to be addressed as this will 
undoubtedly affect the effectiveness of the proposed upgrading.
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Re i Draft Preliminary Floodplain Management Study for Wyoming, Wingello and 
Bradys Gully Creek System.

Having viewed the documents available at council I am compelled to respond in 
the negative to the bulk of the recomendations. 

Particularly the use of concrete linings in preference to rehabilitation of the 
creeks to a more ’natural’ condition.

In part. 3 Wingello Creek. 6.6.3. contemplates concrete lining in a rainforest 
reserve. This is environmentally and aestheticly unacceptable, the durability, 
performance and ’ease of maintainance of oncrete is not relevant to 
considerations of the treatment of our creek systems and goes against the 
recomendations of the State Polution Control Commission.

The principles espoused in the concept of Total Catchment Management should be 
applied and no further flood’transference’ (concrete) devices constructed in 
Gosford City.

Concrete lining of creeks flies in the face of public attitudes accepted 
universally and recognised by governments at all levels Ie. N.S.W. Governments 
recent Coast Policy.

In concluding this submission I also regester my opposition to the use of Kinhill 
Engineering given the recent publicity this company has recieved it would appear 
Kinhill is unable to give objective advice. 
If Kinhill is merely responding to councils brief i believe that the terms of 
reference issued by Council should be published and available for the public to 
make comment on.

F LOOO ’S TO Y (.l.A’-’\ T - L4 I .., G L I w’to ""’ I R.D 
I , I I I I I I I : ’ ; I I : I 1 , I I I I ! I I II !

Yours Sincerly

,

Bryan Ellis.

SUBMISSION NO.5
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WINGELLO CREEK MANAGEMENT PLAN 
- DRAFT REPORT

.~;I
GENERAL 

THE INTENDED MITIGATION WORKS, AS DESCRI BED IN THE MANAGEMENT 
PLAN,GENERALLY MEET WITH THE APPROVAL OF RESIDENTS IN THE 
AFFECTED AREA.HOWEVER,CONCERN HAS BEEN EXPRESSED ON SEVERAL 
ISSUES RELATED TO THESE WORKS.THESE ISSUES ARE:

SILTATION of lower reaches,during both the construction 
and bank-stabilisation phases

APPEARANCE of the completed works in the Rainforest Reserve 
lining area from Jarrett Street to Roselands 
Avenue

DAMAGE to the Rainforest Reserve during construction

PRIORITY of the works along this creek and others in the 
Wyoming District

PROJECTED starting date of the works.This is particularly 
important for the following reasons.

1.0ngoing damage to property by bank erosion 

2.Flooding of properties 
3~ ooding of -habital spaces,garages & workshops 
4.0n going siltation of lower reaches of creek 
5.Predicted increases in water flow due to up 
stream development 

6.Personal stress and hardship

REPTILE PARK REACH

The two recommended solutions - lowering the wier and removing 
the fences and bridges are fully supported by residents 

upstream.These works should be commenced immediately,prior to 
otherworks upstream. Residents upstreamof Jarrett Street will 

benefit immediately, without ~he risk of increased flooding 

from flow-improvements upstream.The works here should be 

commenced immediately.

JARRETT STREET TO RAINFOREST RESERVE LINING AREA

The primary alleviation option - straightening and concrete- 

lining this section is considered by residents to be 

effective,but must be performed with the following provisos:

1. All works must be performed with an absolute minimum of 

damage to the rainforest vegetation. 
2. Areas where damage is unavoidabledue to reallignment 

of the creek,must be replanted with the same species 
3. Before commencement of the works the residents are to be 

advised of the width of the concrete lining. 
4. Will the Council be responsible for clearing the waterway 

in the dry season of any obstructions such a lugs. 

trolleys etc

The 450mm sewerage pipe must be either raised.or bLl(i.~d under 

the concrete canal lining unless the cre~k bad is 

significantly lO\oier~:>d by the lining \<"ork$.The (~urr~r.t 

clearancf’> bet\o.Ar~n ~hr.. nil_":’ dlld th< ,’t~,:..~: bed in il!,~d’.’1:;1t".,
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PAGE 2

PROPERTY RIGHTS AND PURCHASES

Recompense for loss of land - will the residents be 
compensated for any of their land acquired by the council 
for the construction of the concrete lining.

Replacement of any damaged fences etc. - who will pay 
for the replacement of any fences,gates etc. damaged 
during the construction of the concrete lining.

Replacement of trees,schrubs etc. removed during 
construction - will they be replaced with species of the 
same size and value.

ROSELAND AVENUE TO WARRAWILLA ROAD GRASSED WATERWAY

The grassed waterway with concrete low-flow channel is fully 
supported by residents.However,it is vital that the works 
conclude with the improvements to the appearance of the 
area. Selected areas must be replanted with native 
species,spaced from the creek to avoid later creek obstruction 
from fsllen limbs.AII works must be finished in a manner which 
leaves no exposed soil or debris. Siltation must be minimal 
during all phases of construction. The possibility of the 

grassed area being undermined when the water level rises above 
the height of ttte concrete low-flow channel must be fully 
investigated prior to commencement of the works.

The recommendations in the Management Plan for the PECAN 
CLOSE DETENTION BASIN,BLACKBUTT STREET PUBLIC RESERVE 
TRIBUTARY 1: MAIDE~S BRUSH RESERVE and TRIBUTARY 2: RAr~ 
FOREST ROAD appear to be suitable.

SECONDARY CREEK AT PEMMEL CREEK

What happens to secondary creek at Pemmel Street when 
roundabout is installed at Henry Parry Drive ?Wi11 
roundabout works affect this creek ?Will the creek be cleaned 
and/or modified.

TRIBUTARY AT FUSCHIA/ROSELANDS - Has it been piped ?~ot 
shown on map.

Whilst the residents appreciate that the proposed works 
may not be commenced for some time in the future due to 
the availability of funds and the priority of other works 
to be completed by the Council there are a couple of 
alternative suggestions that the Council might consider 
to alleviate the problem faced by some residents in times 
of prolonged periods of rain.

These are, 1. Removing the existing dog leg in the creek 
between Nos 5 & 7 Adnamira Close so as to allo~ 
a straighter passage for tho:: water to n,JI....

This dog leg IS SOT SHOWN on the plan.ho~~ver d 

site inspF:’ctjl)11 by Counci 1 officer-s would ~jho.... 

this to be a problem dLed.
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PAGE 3

2. A committment by Council to cleaning the creek 
at least twice per year of any debris likely to 
block the free flow of water in times of 
prolonged periods of rain.

It has been suggested by some residents that the concrete 
lining will upset the current abundance of Flora and Fauna 
within the creek.As an alternative perhaps the Council might 
consider lining the sides of the creek with large concrete 
or stone blocks suitable reinforced and leaving the creek 
bed in its natural state.

We trust the foregoing will assist the Council in its decision 
and should any further information be required p1easecontact 
Mr.Doug FORD on 23-2456 or Mr..Garrie WATT 6n 29-1075
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R8 I Flood Kanaqement plan & Proposed Works 

BRADYS GULLYiCREEK

D~ar Sir/Madam 

We would like to submit this’ 
letter as a response to the plans that 

were displayed by council recently. 

Our property is 287 Henry Parry Drive,~nd 
is the last property before 

the water course runs under 
H.p.Drive. The section that concerns uS 

is the "Cary Street Reach" of the wat~r 
course. ~ 

1. The extra cell to be added to on 
to the Hen~arry Drive 

Culvert; Will this be before or 
after the bridge on H.P.Drive? 

2. Our property is dissected in two by 
the water course. Access to 

the property beyond the water course 
via a bridge which 

accomodates both pedestrian and vehicular 
traffic would be 

paramount in our minds.

3. The report mentions that at 
least 2 houses are presently affected 

by the water course. Would completion 
of the works mean that 

the houses would no longer be affeqted? 
i 

from Cary Street to H.p.Drive 
would

4. Lining of the water course 

involve 
a. What time frame and when 

b. What kind of access by Council through properties
, 

5. The water course runs at an angle 
’through our property. Wou:d it 

be possible to straighten it during 
the course of the work~::
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6. Does council have 
a specific date ~s to the commencement and 

completion of the works? 
; I 
i i 

We are lookinq forward to the 
work. t~at will be undertaken by the 

council to alleviate Hflooding problemsH

Livinq in hope

Yours faithfully I: 

i, 
I’ 
, 

I 

1 
’

’f~lq,
B & J Ravi
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N4CREEK RESTORA TION COMMITTEE 

C/- 134 ShDWground RDad 

NARARA 225{)

The Cit~ Manager 
Mr Keit.h Dedden

_ "--_..~ 
-_._~.d M1<Z\uk 
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0 o. M A Y 1991 0 9293 7 11

iF. , 0.04-00\ ---~ 
NAR"RA CREEK RES10RE O1TE~.~’-U1J 
30t.h April 1991 

. Copy. qq~’25’C 
-.,....2.b. C 

FLOOD WKS ,N/, Il.A A. A - rRfC.(.OE ’-’YNGF 
q~.2 <)

Oear Sir 

The N.C.R.C. supports the recommendat.ions put. forward by the 
W~oming resident-action groups on the Wyoming, Wingello and 
Brady.’ Gully Flood Management Studies.

The N.C.R.C. mu~t, however, insist that the works planned 
for these creeks be performed AFTER the aquieitions and 
flood-mitigation Work6 intended for the Lower Narara Creek 
are implemented. These works must take priority for two 
reasons:

1/- The works on the tributaries will inherently increase 
their ability to rapidly discharge water into the Narara 
Creek. This will result in higher flood peaks in Narara 
Creek, and more frequent lower-level flooding during short- 
duration rainfalls.

2/- The works on the tributaries wil’l inevitably cause 
disturbance to the creek banks and topsoil; the resulting 
silt will just as inevitably find its way into the Narara 
Creek system due to the increased drainage efficiency of 
these tribut.aries.

As alw~ys, we ar~ prep~r~d to diecu~s ~spects of our 
submi~sion with the relev~nt Council officer~.

~~L Chr~in

SUBMISSION NO.8
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Tel.: 60.1024

’f

24 Apr’i 1, 1991.
The City Manager, 
GOSFORD CITY COUNCIL.

IfN)P,~ 15ITID~, ~,Y Pr-Y’fV~,’ ~f n Pi F,rV’P! 
DRAFT PRELIMINARY FLOODPLAIN MANAGEMENT STUDY AND MANAGEMENT PLAN 

FOR WYOMING, WINGELLOW AND BRADYS GULLY CREEKS SYSTEMS.

Dear Sil":

Our perusals of the pdpers and the pictorial material ma~e a~ailable 
for inspection, left us with the impression that stormwater could be 
delivered more rapidly down the drainage lines th~n at present if 

the works pr6posed by the consultants wer. implemented. Assumin~ 
that the consultants subjected their proposals to test models, we 
have to accept as stated in the papers, that flooding or thl’eat of 
flooding in the named creek systems would either not occur or be of 
minor significance.

I t seems to the Foundat ion howevet’, tha.t the prob 1 ems to be I’eso llled 
by a Management Plan for the named creek systems, misses the real 
issue and must thel"efot’e, be ancillary to and integr-ated witll, a 
~taster Plan for the whole Narara Ct’eek Valley and the cdtchrnent 
thereof. The assumpt i 01’1 must be t hat the consu I tall ts wet"’e not 

provided with parameters appropriate to producing a comprehensive 
study 01’- with the oppor-tunity to linl< up IoJith p....evious studies I<tlOWI’I 

to heve been produced.

The Foundat ion Ilxpec ts thet’. wi 11 be at 1 east two consequetlces of 

that position:

fir-stly, dut’ing storm events lat"ge volumes of loJate,- "iiI! be 

....~pidly delivered to the point of tidal limit, and ~epending 
uporl the height of the tide and allied matt""r’s as.socid.teJ Hith 
a particular storm event, cause back-up of flood waters on the 
lower flood plain of Narara Cr&~k; and

secondly, fur.thel" denigr-ate lhe erlvir’onmenlal sensitivity of 
the Wyoming, Wingellow and Brady50 Gully Valleys by r’epl~ce 
1I1l?nt of the I"emnarlt of the SYSf.cill1!"> with concr’ete (01’- ,.,ltatevE’I’) 

dr’ains, ~nd the r.emoval of U,e h,eander’ing fea.tules and 

vegetation altwg the cr.eeks.

The most notable feature of the comment ili the reports exhibited was 
the le.-.cl{ of r’E’.fer’enc.;i< to 70tdl Ci3.f.,hl1l f. Nal1dg l1f :nt, to 110 COIIllU911t 

ort meaSUI’E’S to deal "lith the "tut,-lent factor in Urban Runoff esee 

the Polluf.l’oi1 l:o,~t,.’&l "’idl.l.3.1 fo}’ l/r’ ~il 3t;,t’J1Hvaf.erl- (SPl:C)] ....IIJ to 

ver’y limited commeltt Olt decele!l-’aling p ltrlS <ittd silt tl’cipS.

B)’ ",,,",>, D’f contt.d.s!:. the pdpel!<. gille tll" iu,plession UtCo.t tile Sl’i),.., qu.a 

;70;) of the e~(9tcis/? is to p<iI,ck IIlor/? peopl.:- 011 to lite cd,lcllltto?ltt o’f 

the f./,u ’d. Ct"~ek Vall...!, The FOUI. t io’, bel i~ves u.""~. Cou.tlci 1 ,"l1;;t 

a,cco?~,t th t pl l.ltttin9 (01" the- lc\cl< CJf i u ,.,hid. fdi 15 to l’et:oYllise- 
densitt of loin use as d cau;.;o. of flooJ problems, cdrlllot e-xpect 

eng i /1""0;>’- i 1I<:j to C Ol! e,= t tlt-=-lll 1’1 i t ,",au t. ",of f O?~_ t i ng the eltv i "Olllllelt t. 

<Emo".:J"I7ie; !. as ,j~fi,,02d ill s.5 o-f tile Ef~;. Act>,

(cant’oJ 011 p,2.l

SUBMISSION NO 9
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Pressure to accommodate more and more people into areas possessing 
doubtful urban capabilities is producing the massive costs now 
estimated by Council to correct flooding. This is a charge upon the 
community as a whole and to the extent that the problem is created 
by pol icy of growth at any cost, gl"’ossly immol’a!. The fact that 
the growth is sponsored by the State Government does not absolve the 
Council’s participation.

If it is to cost $S4m. to construct works and drains, the City could 
well be better off to use a substantial p&rt of that amount to 
remove all landuse In flood areas in order to provide drainage 
reserves and floodways free of structures.

The total catchment of Narara Creek ends up in the Brisbane Water 
Estuary. The Foundation knows little about the true condition of 
thi~ waterbody for the simple reason that if detailed studie. have 
been executed, the unpleasant truths have so far escaped publicity. 
Notwithstanding, it must be evident that if the Hawkesbury River and 
arms of Broken Bay can be shown to be experiencing algal blooms and 
the presellce of blue-green algae, the bitter truth about Brisbane 
Water must soon cause administrative embarrassment given the 
opportunity for public participation.

Summary

The papers presented for public exhibition provide machinery leading 
to the quicker disposal of water into the main watercourse of Narara 
Creek and will probably reduce flooding in the Systems studied.

The Foundation is brave enough to expect that the final Management 
Plan for Narara Valley will do much more than that. It should hold 
landuse on the entire catchment to its present ~ensity .nd indeed,’ 
seek ways to reduc. that d.nsityl it should set imaginative plans to 
implement control. on flow times .nd silt transfer; and it should 
ensure that the wate>I’s discharged into the Brisbane Watel’ will not 
eX cerbate eutrophication of that waterway.

If Council succeeds in those endeavours, the future will be the 
better and the costs to the present generation will be well spent. 
The landuse philosophy and the technology is available .. the will 
to implement rests with today.

Your’s sincer’ely,

~ a4’tc. .J 
/

Allen A. Strom, 
SECRETARY.
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F2 RESPONSES TO PUBLIC SUBMISSIONS

F.2.1 INTRODUCTION

The following are the responses from Council and the Consultant for each of the 
submissions. The submissions were received as a result of placing the Wyoming Creek, 
Wingello Creek and Bradys Gully Creek Floodplain Management Plan on public display.

Submission No.l-R. Hill of 64 Bourbon Street, Wyoming

The residents of the above property are concerned about flooding of their garage. The 
existing single span concrete bridge is the only vehicular access to the property and is 
built directly over the concrete channel. The 1 % AEP flood profile is expected to be up to 
the soffit of the bridge.

_ 

The proposal would be to raise the existing bridge so that it has a deck level 0.5 m higher 
than the 1 % AEP level. This bridge would be safer and also accessible during extreme. 
rainfall events.

As part of the raising works, ramps would need to be constructed for smooth vehicular 
movement. The ramps should be kept as far away from the banks as practicable. This 
work would not be funded with government assistance.

Submission No. 2-Mrs E Loadsman of 66 Bourbon Street, Wyoming

Mrs Loadsman is a resident of the fIrst house downstream of the Day Street culvert. 
Concern was expressed that the existing footbridge would be removed without any 
replacement.

During periods of high flow water would overtop the Day Street culvert, and the 

footbridge at No. 66 Bourbon Street. While the bridge may not have been washed away 
during the February 90 event, it is still possible that under a 1 % AEP event, the bridge 
could be washed away.

It is proposed within the recommended Management Plans that a bridge with a deck level 
of 0.5 m higher than the 1 % AEP level be consmJcted. This bridge would be expected to 
have concrete footings and the chances of failure would be signifIcantly reduced.

The Management Plan also suggested that in order to minimize expenditure, two 

adjoining lots could share a single footbridge at their common boundary.

It is understood that Council originally constructed some of these bridges and would need 
to fund replacement of any originally built by Council.

Concern was also expressed that the alignment of the Day Street culvert was the main 
reason for flooding downstream of the culvert. However, the culvert alignment controls 
floodlevels upstream of the culvert and not downstream.
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Submission No. 3-Ms R Abrams of 62A Bourbon Street, Wyoming

This submission considered that the skateboard gate should be retained in order to 
maintain privacy and safety.

Removal of the skateboard gate would lower the 1 % AEP flood. levels upstream of it and 
would make the upstream l nd floOd free up to the 1 % AEP event.

All decisions about flo<Xi mitigation measures to be implemented are under the jurisdiction 
of Council. and the community must weigh up safety and privacy versus flood protection 
when considering this work.

An alternate option to complete removal of the gate would be to redesign it to be less of a 
hydraulic reso:1ction.

Submission No.4-Wyoming Creek Action Committee (WCAC)

The WCAC generally supports the recommendations presented in the Management Plan. 
however, several issues were raised.

The reimbursement for the resumption of land if any resumption is undertaken. is an 
issue that needs to be considered by Council. Mitigation works for the areas downstream 
of the Pacific Highway have been identified under the Lower Narara Creek Floodplain 
Management Plan. Works in Wyoming Creek that may affect the downstream areas 
would only commence after the works recommended by the Lower N arara Creek 
Floodplain Management Plan have been completed.

Safety facilities such as escape stairways in lined drains. fences along banks, removal of 
unsafe timber crossings and non-obstructive railings for culverts have been discussed in 
the Management Plan and Flo<Xiplain Management Study.

The natural aesthetics of the watercourse would have to be examined at certain reaches of 
the creek. Maintenance of the mitural creek condition has ,to be evaluated against the 
provision of an effective drain and detennining the most appropriate works option. The 
final decision would also take into consideration the desires of the residents along the 
watercourse.

The problems of erosion had been identified in the Management Plan. Services crossings 
would be acceptable as long as their impact on the flow conditions are minimal. 
Otherwise. specially designed crossings may be needed.

The Day Street culvert alignment and the replacement of the existing crossings had been 
discussed in the preceeding response to Subnssion Number 2.

The future rezoning of the upstream areas and the maintenance of the waterways would 
be appropriately controlled and managed by Council.
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Submission No. 5-Mr B Ellis of 12 Kahibah road, Umina

Mr Ellis is concerned about the environmental impact of the recommended drainage 
works on the rainforest reserve.

It is acknowledged that concrete lining in a rainforest reserve is aesthetically not pleasing. 
Other suitable materials such as grassed waterway or a stone lined channel would require 
a wider creek and a greater number of trees to be removed.

The final decision on what measures are to be taken would be influenced by the desires of 
local residents who would be endangered by flood and is being addressed by Council 
since the public display of the Draft Fl<XXlplan Management plans.

Submission No. 6-Mr D Ford and Mr G Watt of 136 Showground Road 

and 9 Adnamira Close, Wyoming respectively

The submission generally supported the recommendations discussed in the Wingello 
Creek Management Plan. However several questions were raised and the responses are 
described below.

Flood mitigation works funding is subject to approval by the State Government and the 

availability of Council finance. Once finance is available Council would construct a 
suitable timetable of works. An overall priority of works is shown in the Floodplain 
Management Study.

All construction work would be undertaken with the necessary erosion control measures 

in place, and the utmost care would be taken to ensure, within the limits of practicality, 
that damage to the sUITOunding environment would be minimal.

Any fences and trees that are within the floodway area and affect the hydraulic efficiency 
of the floodway would be removed. Fences not within this category would be reinstated 

should they be damaged. Vegetation that is damaged would be replanted with the same 

species.

Should the existing creek be realigned and concrete lined. some localised land take would 
be required. It is unlikely residents would be financially compensated due to the added 

protection against floods.

The submission also identified the undesirable obstruction created by the exposed 
450 mm diameter sewer pipe in the creek near Halcyon Street. The analysis undenaken 
in this study indicated that the obstruction due to the pipe itself is tolerable if the creek is 

fully concrete lined. However, if significant amounts of forest debris and fallen trees 
were to occur, then the houses- upstream of it could be flooded during periods of heavy 
rain. Regular cleaning of the creek is required.
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Concern was expressed about the stability of the proposed grassed waterway with a 
concrete low flow channel under high flow conditions. High flows occur infrequently 
and once the grass on the gentle batters is fully established, it would be able to resist 
erosion. In addition, the concrete low flow channel would prevent scouring of the base 
of the batters under normal flow conditions. Care would need to be exercised in the 

design to ensure that grass adjoining the low flow channel does appropriately stablise.

The Pemmel Creek, which is a very minor watercourse, mentioned in the submission was 

not included in the scope of this study. The Fushia Street tributary was also not included.

The existing ’dog.leg’ in the creek between No’s 5 and 7 Adnamira Close would 

disappear once the creek is re.aligned and straightened.

The suggestion of using large concrete blocks or stone blocks to line the sides of the 
creek, while leaving the bed in its natural, state is recognized as a possible alternative and 
will be assessed for suitability prior to detail design.

However the concrete or stone blocks would need to be appropriately interlocked to 
prevent undermining. It should be noted that this suggestion would not achieve the 
hydraulic performance achieved by the full lining option.

The submission raises the question of providing regular creek clearing and maintenance in 
an effort to reduce obstructions and erosion. A regular maintenance program is presently 
carried out by Council in the Gosford area.

Submission No. 7-8&1 Ravi of 13 Dogwood Close, Wyoming

The subnssion from B&J Ravi raises a few points for the Cary Street to Henry Parry 
Drive Reach.

The extra cell to be added to Henry Parry Drive culvert will be alongside the existing cells 
under Henry Parry Drive.

The proposed works would reduce flood levels so as to make 287 and 285 Henry Parry 
Drive flood free up to the 1 % AEP event

All flood mitigation works funding is subject to approval by the New South Wales State 
Government and the availability of Council finance. Work can commence once this 
funding is available. It would be anticipated that lining the watercourse from Cary Street 
to Harry Parry Drive would take several months to complete. The duration is subject to 
variations because of uncertainties such as weather conditions. Access for the works 

would have to be maintained at the time of construction. Council would consult the 

views of affected residents as regards to such access.

The submission also proposed that the creek be realigned alongside the lot boundary thus 
forming a 90. turn at the lot comer. This is highly undesirable. The alignment of the 

proposed lining would follow the present water course alignment.
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Submission No. 8-Narara Creek Restoration Committee

The Floodplain Management plans for Wyoming. Wingello and Bradys Gully Creeks 
recommend that works that would affect Narara Creek should only commence after 
mitigation works within Narara Creek, identified under the Lower Narara Creek 
Floodplain Management Plan, are in place.

Funhermore all completed mitigation measures within the tributaries would minimize 
sediment transpon into Narara Creek. A significant ponion of the recommended 
mitigation works includes bank stabilization and other forms of erosion control measures. 
All construction works would only be commenced after suitable temporary erosion 
control measures are in place.

Submission No. 9-Gosford District Environment Foundation (GDEF)

The GDEF in their submission made the following points:

there would be a quicker disposal of stonnwater from the studied creek systems into 
the main watercourse of Narara Creek;

the storrnwater from the studied creek systems would cause backing up of water onto 
the lower floodplain of Narara Creek;

the removal of meandering features and lining of natural creeks should not proceed;

the lack of reference to ’Total Catchment Management’ philosophy and probable 
exacerbation of eutrophication of the waterbody;

the flood problem, as a result of intense land use on the floodplain, should not be 
solved by engineering methods as such methods are usually not compatible with 
natural environment;

the cost for mitigation works should instead be utilized for removal of all properties 
and structures that are within the drainage reserves and flcxxiways;

the water quality in the Brisbane Water Estuary.

The first two points had open appropriately considered in the management study for both 
the Lower Narara Creek Floodplain Management Study and this study. All works that 
may affect Narara Creek would not commence until the mitigation works identified for 
Narara Creek are in place. The mitigation works for Narara Creek had been appropriately 
designed to accommodate the future developed runoffs from the studied creek systems.

The remaining points are issues that need to be considered under a total catchment 
management concept. The scope of this study is however limited to hydrologic and 
hydraulic investigation for the three creek systems.
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The GEDP’s proposal of complete removal of all properties and structure within 
floodway would be difficult to implement and is not considered practical.
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