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FOREWORD 
 
 
 
 
The State Government’s Flood Policy aims to reduce the impacts of flooding and flood liability on individual 
owners and occupiers, and to reduce private and public losses resulting from flooding.  The Policy 
encourages the development of solutions to existing flood problems in developed areas, and strategies for 
ensuring that new development is compatible with the flood hazard and does not create additional flooding 
problems in older areas. 
 
Under the Policy, local government has responsibility for managing flood liable land.  Lake Macquarie City 
Council, with the assistance of its Floodplain Risk Management Committee, is responsible for this task in the 
Cockle Creek catchment.  This catchment includes the urban areas of Barnsley, Edgeworth, Cardiff and 
Boolaroo. 
 
The Policy provides for technical and financial support by the State Government for a number of activities 
that include: 
1. Preparation of a Flood Study to determine the nature and extent of the flood problem.   

The ‘Cockle Creek Flood Study’ was prepared by the Public Works Department in 1986.  Flood studies 
for Winding and Burkes Creeks have also been prepared. 

2. Preparation of a Floodplain Risk Management Study to evaluate management options for the 
floodplain in respect of both existing and future developments.   
Assessments of flood mitigation options within and along the floodplain of Cockle Creek were 
undertaken by the Public Works Department in 1993 and have been documented in a report titled, 
‘Cockle Creek Flood Mitigation Options Study’. 

3. Preparation of a Floodplain Risk Management Plan that includes provision for structural and non-
structural options to reduce the impacts of flooding for existing and future development. 

4. Adoption of the Floodplain Risk Management Plan by Council and implementation of the Plan by the 
Committee. 

 
The Cockle Creek Floodplain Risk Management Plan constitutes the third stage of the floodplain 
management process for Cockle Creek.  It has been prepared by Patterson Britton & Partners and the Lake 
Macquarie Floodplain Risk Management Committee.  It effectively summarises the options for flood 
management considered by previous investigations, and outlines recommendations for emergency response 
and flood related planning control along the major tributaries within the catchment. 
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1 SETTING 

1.1 BACKGROUND 

Cockle Creek drains a 106 km2 catchment to the northern end of Lake Macquarie at Boolaroo 
(refer Figure 1).  The stream is tidal upstream to the weir located near Northville.  It is fed by a 
number of tributaries including Burkes, Flaggy, Cocked Hat, Brush, Winding and Argenton 
Creeks.  The floodplain of Cockle Creek and its tributaries extends through the suburbs of 
Barnsley, Boolaroo, Edgeworth and Glendale, downstream to the northern end of Lake Macquarie 
near Speers Point.  The susceptibility of the floodplain areas of all of these tributaries to flooding 
is well recognised. 
 
Flooding along Cockle Creek has occurred on many occasions with the most recent widespread 
flooding occurring in February 1981.  During that flood approximately 35 residential properties in 
the catchment were damaged by floodwaters.   
 
In recognition of the considerable flood hazard, Lake Macquarie City Council is developing a 
floodplain management strategy for the lower Cockle Creek floodplain.  The aim of the strategy is 
to reduce flood impacts in potentially flood affected areas, and to provide planning controls for 
development.  It will also ensure contingency planning and evacuation measures are in place for 
any future flood. 
 
A number of flood related investigations have been undertaken over the last 15 years to find 
solutions for existing flood problems and to avoid additional problems created by proposed 
development in the catchment.  These have included: 

 the ‘Cockle Creek Flood Study’ (1986), which aimed to identify the nature and extent of the 
flood hazard within the Cockle Creek floodplain under existing catchment conditions;  

 the ‘Winding Creek Flood Mitigation Study’ (1992) and associated ‘HEC-2 Flood Level 
Estimation of Winding Creek’ (1994); and, 

 the ‘Cockle Creek Floodplain Management Study’ (1993), which aimed to assess proposed 
flood mitigation and development options in the lower reaches of the Cockle Creek floodplain. 

 
1.2 FLOOD BEHAVIOUR 

1.2.1 Flood of Record 
Stream flow records for Cockle Creek only extend back to the late 1940s, and even these 
are often interrupted.  The record shows that floods occurred in 1949, 1955, 1962, 1963, 
1964, 1972, 1974, 1975, 1977, 1978, 1981, 1988 and 1990.  Anecdotal information 
indicates that severe floods also occurred in 1926.   
 
The most significant flood over the last 50 years occurred in February 1981.  
Approximately 35 residential properties suffered flood damage.  Many of the flood affected 
properties were located in the Edgeworth area. 
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Flooding occurred in response to heavy rainfall across the western section of the 
catchment.  The rainfall extended for no more than about 6 hours.  Rainfall across the 
eastern section of the catchment was less severe and as a result no significant flooding 
occurred along Winding or Brush Creeks. 
 
Table 1 lists peak flood levels recorded at key locations within the Cockle Creek 
catchment during the February 1981 flood.   
 
Table 1 RECORDED FLOOD LEVELS FOR THE 1981 FLOOD 

TRIBUTARY LOCATION ELEVATION  
(relative to mAHD) 

Cockle Creek James Street, Barnsley 4.22 

Cockle Creek Cliffbrook Street, Barnsley 4.09 

Cockle Creek Ridley Street, Edgeworth 3.21 

Cocked Hat Creek Main Road, Edgeworth 3.06 

Brush Creek Laurel Avenue, Edgeworth 2.66 

Cockle Creek Seventh Street, Boolaroo 1.34 

Source:  ‘Cockle Creek Floodplain Management Study’ (1993) 
 
The 1981 flood is considered to be rarer than the 100 year recurrence event in Flaggy and 
Burkes Creeks.  Along Cockle Creek, the 1981 flood is predicted to be of the order of the 
100 year recurrence event at the upstream end.  However, it is not considered to be as rare 
in the area downstream of Ridley Street.  In both Brush and Winding Creeks, the 1981 
flood is estimated to be in the order of a 20 year recurrence event. 
 
Flooding in the lower reaches of Cockle Creek can also be influenced by elevated water 
levels in Lake Macquarie.  The average lake level is 0.1 mAHD, but recorded data 
indicates that it can vary between -0.26 and 1.25 mAHD.  The highest level of 1.25 mAHD 
was recorded during the 1949 flood.  However, these higher lake levels are usually 
associated with longer duration storms and therefore are unlikely to coincide with major 
flooding in Cockle Creek. 
 

1.2.2 Design Floods 
Design flood levels have been determined for Cockle Creek for a range of hypothetical 
design events (refer Table 2).  Flood extent mapping has also been prepared showing the 
extent of the land susceptible to inundation during major floods.  The extent of inundation 
in the 100 year recurrence flood is shown in Figure 2. 
 
An assessment has also been made of floods rarer than the 100 year recurrence event.  Peak 
flood levels have been generated for an extreme flood corresponding to a flow that is three 
times the peak flow in the 100 year recurrence flood.  The extent of inundation predicted 
during an extreme flood of this magnitude is shown in Figure 3.  The modelling shows that 
peak flood levels are predicted to be up to 3 metres higher than the peak levels predicted 
for the 100 year recurrence event. 
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The analysis undertaken to derive these flood levels considered peak water levels in Lake 
Macquarie.  Lake water levels were considered to have only minor influence upon flooding 
in the Cockle Creek floodplain, due to: 
 limited tidal movements (maximum daily tidal range of approximately 150 mm); 
 the large difference between estimated critical storm durations for the Cockle Creek 

catchment (< 40 hours) and the Lake Macquarie catchment (estimated to be 96 hours); 
 the low probability of runoff from the entire Lake Macquarie catchment resulting in 

peak levels within the Lake occurring simultaneously with peak flow conditions along 
Cockle Creek. 

 
A fixed tailwater of 0.4 mAHD was adopted for all flood simulations.  This corresponds to 
a tailwater level that is 0.3 metre above normal lake level. 
 
Table 2 PREDICTED PEAK FLOOD LEVELS 

PEAK LEVEL (mAHD) 

LOCATION 
COMPUTER 

MODEL  
CROSS-SECTION ‘Extreme’ 

Flood Event 
100 Year 

Recurrence 
Flood 

20 Year 
Recurrence 

Flood 

Flaggy Creek 

Barnsley Public School 24 11.9 10.1 9.8 

Burkes Creek B 7.8 5.0 4.6 

Burkes Creek 

Government Road E 9.0 6.7 6.4 

Cockle Creek 
Barnsley Weir / James Street / 
Burkes Creek 12 6.6 4.2 3.8 

Cliffbrook Street 11 6.5 4.1 3.7 

Ridley Street 10 5.2 3.2 2.95 

Downstream of Confluence with 
Cocked Hat & Brush Creeks  7 4.7 2.6 2.3 

Railway Bridge 6 4.2 2.25 1.9 

Seventh Street 5 2.7 1.3 1.2 

Outlet 1 1.2 1.0 0.8 

Winding Creek 

Upstream of Lake Road Bridge 18 5.9 4.0 3.6 

Brush Creek 16 4.8 2.7 2.4 
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1.2.3 Flood Hazard 
Background 
The personal danger and physical property damage caused by a flood varies both in time 
and place across the floodplain.  Accordingly, the variability of flood patterns across the 
floodplain over the full range of floods, needs to be understood by flood prone landholders 
and by floodplain managers. 
 
Representation of the variability of flood hazard across the floodplain provides floodplain 
managers with a tool to assess the existing flood risk and to determine the suitability of 
land use and future development.  The hazard associated with a flood is represented by the 
static and dynamic energy of the flow, which is in essence, the depth and velocity of the 
floodwaters.   
 
Therefore, the flood hazard at a particular location within the floodplain, is a function of 
the velocity and depth of the floodwaters at that location.  
 
The NSW Government’s ‘Floodplain Management Manual’ (2001), characterises hazards 
associated with flooding into a combination of three hydraulic categories and two hazard 
categories.  Hazard categories are broken down into high and low hazard for each hydraulic 
category as follows: 

 Low Hazard – Flood Fringe  High Hazard – Flood Fringe 

 Low Hazard – Flood Storage  High Hazard – Flood Storage 

 Low Hazard – Floodway  High Hazard – Floodway 
 
As a result, the Manual effectively divides hazard into two categories, namely, high and 
low.  An interpretation of the hazard at a particular site can be established from the 
following graphs, which have been taken directly from the Manual. 
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The first of these shows approximate relationships between the depth and velocity of 
floodwaters and the resulting hazard.  This relationship has been used to define the 
provisional low and high hazard categories represented in the second of these plots. 
 
As shown, flood hazard is a measure of the degree of difficulty that pedestrians, cars and 
other vehicles will have in egressing flooded areas, and the likely damage to property and 
infrastructure.  At low hazard, passenger cars and pedestrians (adults) are able to move out 
of a flooded area.  At high hazard, wading becomes unsafe, cars are immobilised and 
damage to light timber-framed houses would occur.   
 
Therefore, the flood hazard is categorised according to a combination of the flow velocity 
and the depth of floodwater.  The categories are defined by lower and upper bound values 
for the product of flow velocity and floodwater depth. 
 
Adopted Hazard Categories 
The results from computer modelling undertaken as part of previous studies (viz., the 1993 
Floodplain Management Study Report) were used to determine the variation in flood 
hazard across the floodplain of Cockle Creek and the lower reaches of its major tributaries. 
Interpretation of these results showed that for large events like the 100 year recurrence 
flood, most areas of flooded land would fall within the high hazard category defined in the 
‘Floodplain Management Manual’ (2001).   
 
Therefore, for the purpose of understanding how the flood hazard affects existing 
development and areas of potential future development, it is useful to further subdivide 
areas falling within the high hazard category defined in the Manual, into High Hazard, 
Very High Hazard and Extreme Hazard.  Similarly, the low hazard category defined in the 
Manual can be subdivided to create a Low Hazard and a Medium Hazard category.  A 
summary of the criteria defining each of these more detailed hazard categories is listed in 
Table 3. 
 
Table 3 CRITERIA FOR SUBDIVIDED HAZARD CATEGORIES 

HAZARD CATEGORY CRITERIA 

Low Depth (d) < 0.4 m & velocity (v) < 0.5 m/s 

Medium exceeding Low criteria, and d ≤ 0.8 m, v ≤ 2.0 m/s, and v×d ≤ 0.5 

High exceeding Medium criteria, and d ≤ 1.8 m, v ≤ 2.0 m/s, and v×d ≤ 1.5 

Very High exceeding High criteria, and with 0.5 m/s < velocity < 4 m/s & v×d ≤ 2.5 

Extreme exceeding Very High criteria and v > 0.5 m/s 

 
Notwithstanding, the Committee elected to adopt the less discretised hazard categories 
defined in the Manual, which are defined in the plots provided on the bottom of page 4.   
 
Accordingly, flood hazard mapping was generated based on the hazard categories listed in 
the Manual.  The hazard mapping for the Cockle Creek floodplain is presented in 
Figures 2 and 3 for the 100 year recurrence flood and an extreme flood, respectively. 
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2 EXISTING FLOOD PROBLEM 

2.1 GENERAL 

The “existing flooding problem” relates to those areas of the existing floodplain where damages 
are likely to arise as a consequence of flooding.  It concerns existing dwellings, industrial 
complexes and commercial premises that would be inundated during a flood, as well as all 
associated infrastructure within the floodplain, including roads, railways and utility services. 
 
In this context, the “existing flooding problem” is usually addressed by structural measures which 
aim to modify flood behaviour and thereby reduce flood damages. 
 
2.2 FLOOD DAMAGES 

Current data was not available to determine the number of houses and commercial premises that 
would be inundated above their floor level in a 100 year recurrence flood.  However, it has been 
reported that at least 35 private residences experienced above floor level inundation during the 
1981 flood.   
 
Investigations completed for the ‘Cockle Creek Floodplain Management Study’, established that 
in a design 100 year recurrence flood, at least 150 properties with houses would be prone to 
flooding.  Of these, about 80 would experience inundation to above the floor level of the house.  
This figure would increase to 300 houses in an extreme flood event. 
 
This data was used to determine the flood damages for each of the tributaries that drain the Cockle 
Creek catchment.  The estimated potential direct damage due to inundation in the 100 year 
recurrence event is reported as being $0.68 million (in 1992 dollar terms).  The estimated average 
annual damage is reported to be $51,000 (1992 dollar terms).  The majority of these damages would 
be incurred in the Brush Creek catchment, with the predicted distribution as presented in Table 4. 
 
Table 4 ESTIMATED FLOOD DAMAGES 

TRIBUTARY EXISTING TOTAL FLOOD DAMAGES FOR 
100 YEAR EVENT (1992 $) 

EQUIVALENT ANNUAL AVERAGE 
DAMAGE 

Cockle Creek $143,000 $15,000 

Brush Creek $417,000 $28,000 

Cocked Hat Creek $41,000 $2,000 

Winding Creek $24,000 $1,000 

Flaggy Creek $55,000 $5,000 

TOTAL $680,000 $51,000 

Source:  ‘Cockle Creek Floodplain Management Study’ (1993) 



Cockle Creek Existing Flood Problem 
Floodplain Management Plan 

Patterson Britton & Partners page 7 
rp2652crt040830-Cockle Creek FPM Plan 

These estimates do not include potential direct damage due to the velocity of floodwaters (e.g., 
impact damage from floating debris, distortion of the building frames, movement of the building 
off its foundation), indirect damage (e.g., clean-up costs), and intangible damages (e.g., adverse 
social and psychological effects of flooding). 
 

2.3 POTENTIAL FLOOD DAMAGE REDUCTION OPTIONS 

In order to reduce these damages, Lake Macquarie City Council’s Floodplain Risk Management 
Committee identified 6 flood management options which were subsequently assessed as part of 
the 1993 Floodplain Management Study.   
 
The location of each flood management option is shown in Figure 4.  A description of each option 
and a summary of the potential benefits each provides in terms of reduced flood levels, is 
presented in Table 5.   
 
Table 5 also lists the projected cost of each option and the its benefit-cost ratio. 
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Table 5 SUMMARY OF ASSESSED FLOOD MITIGATION OPTIONS 

OPTION 1A 1B 1C 1D 1E 1F 

Description of 
Measure 

Channel Improvement to 
Burkes Creek at Barnsley 

Construction of new diversion 
drain near Barnsley School 

Bridge and raising of James 
Street, Barnsley 

Raising of Racecourse 
Road, Teralba 

Voluntary House Raising 
Scheme 

Detention Basins in 
Winding Creek Catchment 

Impact Reduction in the1% AEP flood 
level at Government Road 
Bridge by approximately 
0.4m. 
Reduction diminishes to no 
change near the confluence 
of Flaggy Creek, some 500m 
downstream. 
Little influence expected on 
flood levels elswhere. 

Possible reduction of property 
damage in residential areas of 
Barnsley. 
Marginal increase of 1% flood 
levels in Flaggy Creek by 
approximately 0.06m in the 
vicinity of the public school. 
Further changes to flood levels 
in Flaggy Creek are negligible. 

Higher peak water levels 
upstream of the new bridge in 
both the 1 and 5% AEP 
floods: 
A 20m bridge span with a 
waterway area of 20m wide 
by 5.5m high in conjunction 
with the raised road, would 
increase the 5% AEP flood 
level by about 0.54m and the 
1% AEP flood level by about 
0.39m.  These increases 
would extend to about 0.01m 
at Cliffbrook Street (Cockle 
Creek), 0.02m at Northville 
Drive (Flaggy Creek) and 
0.01m at Government Road 
(Burkes Creek).  
 

Increase of 1% and 5% AEP 
flood levels : 
Upstream of the railway 
bridge: about 0.07m (5% 
AEP) and 0.03m (1% AEP) 
affecting Cockle, Cocked Hat, 
Brush and Winding Creeks. 
Downstream of the bridge: 
about 0.16m (5% AEP) and 
0.07m (1% AEP), effects 
becoming unnoticeable near 
Seventh Street, Boolaroo. 
Due to height of road raising, 
small floods up to 5% AEP 
would cause major impact, 
with higher flood levels 
overtopping the road crest, 
thereby retarding flood level 
increases. 

There would be no adverse 
impacts.  However, the 
proposed house raising would 
reduce flood damages. The 
following recommendations 
were made 
 Further economic analysis 

to help identify the flood 
affected houses and areas 
where house raising would 
be cost effective 

 Establish specific rules and 
conditions for applicants to 
qualify for financial 
assistance to raise houses 

 Prepare a house inventory 
to identify houses of 
suitable construction type 
to allow floor raising. 

The following impacts were 
determined: 
 The flood level in the 

vicinity of Lake Road 
Bridge would be reduced 
by about 0.34m.  

 Further downstream, near 
the Frederick Street 
bridge, the reduction in 
flood level would have 
decreased to 0.09m and 
be 0.05m near the 
junction with Brush Creek.   

 Between the junction of 
Brush Creek and the 
railway bridge the 
reduction in 1% AEP flood 
levels would comprise 
approximately 0.04m.  

Preliminary 
Cost Estimate $90,000 $90,000 $1,000,000 $500,000 $780,000 $5,000,000 

Annual Average 
Damage $51,000 $51,000 $51,000 $64,000 $33,000 $37,000 

Change in 1% 
AEP Flood 

Damage 

None, because no reduction 
in above floor flooding at 
residential area 

No damage reduction according 
to Table 4.1 of the CCIMS 

 Damage is expected to 
increase by $62,000 

Damages are expected to 
decrease by $405,000 

Damages are expected to 
decrease by $152,000 

Benefit-Cost 
Ratio 0 0 0 0 0.37 0.05 

Conclusion Negligible impact on peak 
flood levels in the residential 
areas of Barnsley, however, 
no major advantage 
connected with this option. 

No major advantage connected 
with this option. 

No major advantage is 
connected with this option.  
Additional damage was not 
expected. 

Improved access to the west 
of Cockle Creek and Barnsley 
would be gained.  However, a 
general small increase in 
flood levels and flood damage 
in the lower Cockle Creek 
area are also expected. 

This option would provide the 
greatest reduction to overall 
flood damage to existing 
houses and could be 
combined with other 
measures of flood mitigation.   

Significant reduction in flood 
levels (and associated flood 
damages) for the 1% AEP 
flood on Winding and Brush 
Creeks could be gained, at 
high cost. 
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2.4 DISCUSSION OF OPTIONS 

As shown in Table 5, four of the potential flood damage reduction options that were considered as 
part of the 1993 Study have benefit-cost ratios of zero.  Accordingly, based on this information, 
these options (i.e., Options 1A, 1B, 1C and 1D) cannot be realistically included within the Plan.   
 
Option 1F was found to have a benefit-cost ratio of only 0.05.  Hence, it is recommended that this 
option not be considered further. 
 
Option 1E involves the voluntary raising of houses within the floodplain that are susceptible to 
flooding.  This is reported to have a benefit-cost ratio of nearly 0.4.  There are many instances 
where flood damage reduction measures of 0.4 have been approved and for which funding from 
Treasury has been secured.  However, it must be recognised that there is only a limited amount of 
funding available state-wide for voluntary house raising.   
 
Although, Option 1E should be incorporated into the Plan, it is likely that available funding would 
be distributed to other areas of the State where the risk to life and limb is considered greater. 
 
Therefore, it is only possible to incorporate one of the six flood damage reduction options that 
were considered in 1993 as part of the Floodplain Management Study, into the Floodplain 
Management Plan for Cockle Creek.   
 
It should be noted that this does not infer that there are no structural measures that could be 
implemented to reduce flood damages in the lower valley.  It is considered that the extent of 
flooding issues faced by the community is not fully known.  Accordingly, it is recommended that 
the community be consulted further to establish the following: 

(1) The current viability of the options assessed as part of the 1993 Floodplain Management 
Study and the extent to which they would resolve contemporary flooding problems. 

(2) The range of contemporary flooding problems within the catchment and specifically along the 
lower reaches of Cockle Creek and its primary tributaries. 

(3) The extent to which currently predicted flood extents constrain future development along the 
floodplains of Cockle, Winding, Cocked Hat, Flaggy and Burkes Creeks. 

 
This could be achieved by distributing a brochure similar to that presented in draft form in 
Appendix A. 
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3 FUTURE FLOOD PROBLEM 

3.1 GENERAL 

The potential “future flooding problem” refers to those areas of the floodplain that are likely to be 
proposed for future development or to be the subject of rezoning applications.   
 
As land resources for development become increasingly scarce, pressures mount to allow 
development within areas of the floodplain where it would otherwise be avoided.  The future 
flooding problem has the greatest potential to cause large scale flood damages across the floodplains 
of Cockle Creek and its tributaries, and presents the greatest potential risk for loss of life.   
 
Accordingly, Council has a duty of care to ensure that its current planning instruments recognise 
the flood hazard and that a Floodplain Risk Management Plan is in place and can support 
decisions to approve or reject development proposals for flood affected areas of the LGA. 
 
3.2 POTENTIAL FOR FUTURE DEVELOPMENT 

3.2.1 Future Development Areas 
Unfortunately, the location of areas within the catchment where future development is 
likely to occur was not available at the time of writing.  Hence, it was not possible to 
consider whether contemporary plans for future development on the fringes of the 
floodplain will present situations where potential residents could be exposed to 
unacceptable flood risks. 
 
Notwithstanding, the 1993 Floodplain Management Study also investigated four potential 
development options.  The options were intended generally to represent proposals for 
intensification of development in residential areas located across or adjacent to the 
floodplain.  The options primarily involve filling of parcels of land within the floodplains 
of Cockle, Flaggy and Burkes Creeks.  Each option is listed in Table 6, along with details 
of the potential impact on flood behaviour should they be implemented.  The location of 
each option is shown in Figure 4. 
 

3.2.2 Assessment of Potential Development Options 
The 1993 Floodplain Management Study also investigated the hydraulic impacts of each of 
these broad scale development options on flood behaviour.  Two levels of development 
were considered, namely: 
• complete infilling, which would result in 100% blockage of the floodplain; and, 
• half infilling, which would result in substantial blockage but which would still permit 

some overbank flows to occur. 
 
Each option was tested in the computer model developed for the Floodplain Management 
Study.  A summary of the hydraulic impacts associated with each option is presented in 
Table 6.   
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Table 6 POTENTIAL DEVELOPMENT OPTIONS CONSIDERED IN 1993 

DESCRIPTION OF DEVELOPMENT SCENARIO PREDICTED IMPACT ON FLOODING 

2A Filling of 7 ha parcel of land in the vicinity of the junction of Burkes 
and Flaggy Creeks 

Negligible impact on flood behaviour with no increase in 
flood levels along Burkes, Flaggy and Cockle Creeks. 

2B Filling of 25 ha parcel of land in the vicinity of the junction of Cocked 
Hat and Brush Creeks 

Some localised increase in flood levels along Cocked Hat 
and Brush Creeks. 

2C Filling of 10 ha parcel of land along the northern floodplain of Cockle 
Creek in the vicinity of Penrose Street 

Some localised increase in flood levels along Cockle 
Creek at Edgeworth. 

2D Filling of 20 ha parcel of land between Racecourse Road and the 
Main Northern Railway at Teralba 

Some localised increase in flood levels along Cockle 
Creek at Boolaroo. 

Source: ‘Cockle Creek Floodplain Management Study’ (1993) 
 
The results of the modelling showed that Options 2A, 2B and 2C would result in localised 
flood level increases of only 10 mm.  Option 2D would cause increases in the order of 
120 mm. 
 
Accordingly, it is considered that development within Areas 2A, 2B and 2C (refer 
Figure 4), can occur without extensive independent flood investigations, provided all 
appropriate requirements specified by the current Local Environment Plan are addressed 
(e.g., those related to filling). 
 

3.3 SUITABILITY OF PLANNING INSTRUMENTS 

3.3.1 Assessment of Existing Planning Instruments 
During the course of the project, the primary planning instrument for the assessment of 
development was Lake Macquarie Local Environment Plan 1984 (LEP 1984).  However, 
the LEP has since been revised and replaced by LEP 2002, which is due to be gazetted.   
 
Notwithstanding, a range of supporting planning instruments also apply.  These include: 

 Development Control Plan No 9 - Interim Flood Policy: Floor Height Control Policy; 

 Development Control Plan No 2 – Complying Development; and, 

 Development Control Plan No 1 – Principles of Development. 
 
Lake Macquarie Local Environmental Plan 
LEP 1984 
Lake Macquarie Local Environmental Plan 1984 is legally binding on Council and 
developers.  However, it provides no flood-specific controls to regulate development 
anywhere within the local government area (LGA). 
 
Clause 22A of LEP 1984 relates to the preparation of a Floodplain Management Plan.  
Clause 22A(3) requires that the format and procedures for preparing a floodplain 
management plan follow those relating to the preparation of a Development Control Plan. 
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A Development Control Plan (DCP) usually takes the form of a written statement which 
may be supported by maps, diagrams and other illustrative materials.  A DCP must 
describe the land to which it applies, and must identify any LEP applying to that land.  A 
DCP must be publicly exhibited prior to adoption by Council. 
 
LEP 2002 
Lake Macquarie LEP 2002 is due to be gazetted in early 2004.  A copy of those sections of 
the Draft LEP that detail the manner in which it relates to flood management and existing 
DCPs, was not available at the time of writing.  Nor was any mapping showing proposed 
land use zones. 
 
However, LEP 2002 does reference Development Control Plan No 1 (DCP No 1), which 
has been revised as part of the process leading to gazettal of the LEP.  A copy of relevant 
sections of the Revised Draft (Version 5) of DCP No 1 has been included in Appendix B.  
The latest version of DCP No 1 can be obtained from the Lake Macquarie City Council 
website. 
 
Mine Subsidence Requirements 
The Cockle Creek catchment is in a mine subsidence area.  Construction in the area should 
have regard to the advice of the Mine Subsidence Board.  
 
Council makes no special provision for mine subsidence in relation to proposed 
development.  However, Council policy of requiring 500 mm freeboard for setting floor 
levels of new residential and commercial development makes some allowance for site 
variables such as locally elevated floodwaters and land subsidence. 
 
Section 149 Certificates 
Planning certificates are issued under Section 149 of the Environmental Planning & 
Assessment Act, 1979, and provide information about planning and other matters associated 
with a specified parcel of land.  The Certificate provides details of any statutes, plans and 
policies that may affect the subject land.   
 
Any person may apply for a planning certificate.  Under the Conveyancing (Sale of Land) 
Regulation, 1995, a ‘basic certificate’ must be attached by the vendor to any contract for 
the sale of land.  A basic certificate contains only the prescribed information under Section 
149(2).  Full certificates issued under Section 149(5) contain additional information, and 
can include details of the flood affection of the land to which the certificate applies. 
 
Where the Section 149 Certificate precludes development due to flooding, Lake Macquarie 
City Council provides the following advice: 

“Council has by resolution adopted a policy to restrict the development of the 
land by reason of the likelihood of flooding or tidal inundation.” 

Further information on development restrictions on flood liable land is available for a 
fee from Council, upon application for a Development Restrictions Certificate-
Flooding/Tidal Inundation.   
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3.3.2 Recommendations Associated with Planning Instruments 
The following recommendations arise from the review of existing planning instruments: 

(1) Development Restrictions Flooding/Tidal Inundation Certificates should be revised to 
incorporate the predicted peak level of the Probable Maximum Flood or an ‘extreme’ 
flood. 

(2) The format of Development Restrictions Flooding/Tidal Inundation Certificates 
should be modified to provide more information relative to the Cockle Creek 
catchment area. 

(3) Review the need for a specific flood liable lands DCP for the Cockle Creek catchment 
that specifies Council’s Flood Policy. The DCP would effectively serve as a revised 
Flood Policy and relate to the specifics of flood behaviour in the catchment (as distinct 
from the lake inundation flood behaviour that applies in other areas of Lake 
Macquarie City).  It is recommended that the Flood Policy adopt the following: 

 Maintenance of the 100 year recurrence flood level for planning purposes.  In the 
absence of any better information (due to this issue not having been considered in 
the Floodplain Management Study), it would not be appropriate to lower the 
planning flood level. 

 Provision of freeboard of 500 mm above the 100 year recurrence flood level to the 
floor level of habitable dwellings and commercial premises.   

 Provision of no freeboard above the 100 year recurrence flood level to the floor 
level of industrial premises. 

(4) Review DCP No 1 for consistency. It is recommended that the following matters be 
investigated for inclusion in the Flood Policy relating to the Cockle Creek catchment. 
• Review DCP No 1 for the study area, together with current development 

proposals and those considered likely over the next 10 years.   
• Identify primary land-uses for flood affected areas (up to the PMF). 
• Compare primary land-uses with hazard maps for each of the 100 year , 200 year 

and PMF events, and determine the flood compatibility of current land-uses. 
• Use flood damages determined for existing conditions to optimise the balance 

between potential flood damages associated with future development and the 
intrinsic value of flood liable land in terms of existing infrastructure, commercial 
viability and community based social issues. 

• Identify areas of the floodplain according to categories such as: 
+ High Hazard and land-use incompatible with flooding,  

e.g., residential dwellings and commercial development. 
+ High Hazard and land-use compatible with flooding, e.g., agricultural pursuits 

such as grazing, forestry, and possibly recreation (eg, golf courses). 
+ Low Hazard and land-use incompatible with flooding,  

e.g., residential dwellings. 
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+ Low Hazard and flood compatible land-use, eg., agricultural pursuits such as 
grazing, recreation, and some forms of industrial development. 

+ Nil Hazard - dedicated for residential development and emergency services. 
• Break-up the floodplain into zones of homogenous land-use / hazard. 
• Identify planning controls and other non-structural mitigation measures suitable 

for application to each zone.  These could include: 
+ Specification of minimum habitable and non-habitable floor levels; 
+ Specification of freeboard for floor levels; 
+ Restrictions on extent and type of foreshore development; 
+ Requirements for flood proofing buildings; 
+ Emergency response plans for developments proposed below the PMF and 

where flood free evacuation routes do not exist. 

(5) Incorporate any new flood information relating to Cockle Creek into a future 
amendment of DCP No 1. 

(6) Develop a new set of guidelines to assist developers in assessing flood impacts 
associated with the development of land that is potentially flood liable.  These 
guidelines could include: 

 specifying relevant matters for consideration in determining development 
applications; 

 establishing procedures for consultation with and co-ordination with any public 
authority; 

 requirements for subdivision on land that is or adjoins flood affected areas; 

 specifications for preferred building materials for structures constructed within the 
floodplain; and, 

 provisions for filling within the floodplain. 
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4 RESIDUAL FLOOD PROBLEM 

4.1 WHAT IS THE RESIDUAL FLOOD PROBLEM? 

Unless the Probable Maximum Flood (PMF) is adopted as the basis for determining structural and 
planning measures to reduce flood damages, there will always be a residual or continuing flooding 
problem.  That is, there will always be the risk of a flood occurring that is larger than the adopted 
planning flood (eg., the 100 year recurrence flood in the Lake Macquarie LGA).  Measures put in 
place to control flood damage will ultimately be overwhelmed by a flood that is larger than that 
adopted as the threshold for planning controls imposed on land-use, or as the limiting flood for the 
design of structural flood damage reduction measures.   
 
Hence, it is incumbent upon Councils to consider the implications of floods greater than the 
adopted planning flood and to work with the State Emergency Services (SES) to develop a 
contingency plan for such events.  This approach ensures that the residual flood problem is 
addressed. 
 
4.2 EXISTING PROTOCOLS FOR EMERGENCY RESPONSE 

4.2.1 Lake Macquarie Local Flood Plan 
The Lake Macquarie Local Flood Plan is issued under the authority of the State Emergency 
and Rescue Management Act 1989 and the State Emergency Service Act 1989.  It is a sub-
plan of the Lake Macquarie Local Disaster Plan (DISPLAN).   
 
The Local Flood Plan covers preparedness measures, the conduct of response operations 
and the co-ordination of immediate recovery measures for flooding within the Lake 
Macquarie LGA, including the floodplain of Cockle Creek.  The Plan covers operations for 
all levels of flooding and caters for both State Emergency Service (SES) control of 
operations and, where appropriate, the handover of control of part or all of operations from 
the SES Local Controller to the Local Emergency Operations Controller. 
 
The Local Flood Plan contains information on the water level gauges in the Cockle Creek 
catchment that are monitored by the SES, the preparation and issue of flood warnings and 
evacuation warnings, and evacuation procedures. 
 

4.2.2 Flood Warning System 
Flood forecasting, flood warning, evacuation planning and raising awareness will modify 
community response to enable people to cope with flooding more effectively.  The State 
Emergency Service (SES) is responsible for the co-ordination of real time responses to 
flooding and for coordinating the evacuation and welfare of affected communities.   
 
The Lake Macquarie Local Flood Plan provides details of the flood warning system for the 
Cockle Creek catchment, the issue of evacuation warnings and evacuation procedures.  
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Flood Forecasting System  
Data Sources 
Flood forecasting involves obtaining rainfall and water level data for the catchment to 
enable the size of a flood to be predicted rapidly.  The prediction of flood levels well in 
advance of their arrival allows emergency services personnel to assess the severity of the 
predicted flood, and to respond effectively.  It will also allow flood warnings to be issued 
to advise the community what level of flooding is predicted, how they might be affected, 
and what actions to take to minimise the impacts.  
 
There are several pluviometer and water level stations in the Cockle Creek catchment 
which are potential sources of data for the purpose of flood forecasting.  The water level 
stations on Cockle Creek are at Barnsley (AWRC No 211450) and Cockle Creek Railway 
Station (AWRC No 211455).   
 
As shown in Figure 1, these are located relatively low down in the catchment.  Flooding of 
the lower reaches of Cockle Creek arises as a result of heavy rainfall in the eastern slopes 
of the Watagan Range.   
 
Accordingly, there would be merit in the installation of an additional telemetered water 
level recording station on Cockle, Burkes or Flaggy Creeks upstream of Barnsley.  This 
would provide increased warning times for those living in the lower reaches of the 
floodplain below Edgeworth.  
 
It is also evident that Winding Creek can be a significant contributor of runoff to the lower 
reaches of Cockle Creek.  This drains the eastern section of the catchment, which may 
experience different rainfall patterns.  Accordingly, it would also be prudent to install a 
telemetered water level recording station on Winding Creek. 
 
Forecasting 
At present, there is no formal methodology for the prediction of flood levels along Cockle 
Creek using upstream rainfall and water level data.  A capability for flood forecasting 
would be beneficial in terms of providing the maximum available warning time and for 
estimating the likely maximum flood height in the urbanised areas of Edgeworth, Barnsley, 
Glendale and Boolaroo. 
 
The NSW Flood Warning Consultative Committee (FWCC) prepared a report in 1992 
which assessed the Sydney-Newcastle-Wollongong Flash Flood Warning System.  The 
report identified Cockle Creek as having a high flash flood risk.  This is due to the small 
catchment area and the rapid response to catchment rainfall. 
 
Real time computer modelling of flood behaviour would only be beneficial if the flood 
warning system was able to predict future rainfall.  A radar system is proposed in the 
FWCC report, which would allow such predictions to be made.  However a radar system 
may not be available for some time. 
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Nonetheless, pre-determined relationships between catchment rainfall and flood levels 
along Cockle Creek could provide useful tools to SES and Council personnel for the 
prediction of flood behaviour during actual events.  The hydrologic and hydraulic models 
used in previous studies would be appropriate for derivation of the relevant relationships.  
 
While there may be some scope for improved flood forecasting, it should be recognised 
that the small catchment size will be a limiting factor with regard to the available time for 
and accuracy of flood level predictions at Cockle Creek.  Hence flood warning and 
evacuation procedures will be key factors in minimising damages and the risk to life and 
limb during flood events.  
 
Flood Evacuation Planning  
Residents living along Cockle Creek will have little warning time at the onset of a flood.  
Therefore, the overall effectiveness of flood warning measures will depend on the 
following important factors:  

• the time available for people to initiate evacuation procedures;  

• the level of flood awareness of the community, so that people will accept and act 
immediately on evacuation advice; and, 

• the availability of a flood free refuge that people can go to with their possessions.  
 
The current warning system for Cockle Creek is based on the SES monitoring water level 
gauges located along the stream.  SES personnel are automatically advised by telephone 
when water levels at the gauges reach pre-determined heights.  When the telephones are 
activated, the SES monitors, collects and disseminates flood information.   
 
The Lake Macquarie Local Flood Plan contains a guide to the content of evacuation 
warning messages as well as the system for disseminating evacuation warnings.  Details of 
evacuation procedures are also included in the Plan.  The major evacuation centres for the 
Cockle Creek catchment are: 

 Glendale High School, which is located on Oakland Street at Glendale; and, 

 Cardiff High School, which is located on Boronia Street at Cardiff. 
 
Over the last 5 years there has been substantial development in the Cockle Creek 
catchment, particularly in the Glendale, Edgeworth and Barnsley areas.  As a result, there 
has been an influx of new residents who can be regarded as not being flood aware.  In 
addition, there has not been a major flood in the catchment since 1990.   
 
For these reasons, it is recommended that the Floodplain Management Committee 
implement an education program aimed at making the current community more aware of 
the flood risk and the potential for flooding of Cockle Creek and its tributaries to disrupt 
their everyday life.  This could occur in the form of letterbox flyers to individual residences 
and information sessions which could be held with representatives of community groups.  
These information sessions could be held in conjunction with SES representatives and 
could outline typical evacuation warnings and procedures that might be initiated during a 
flood. 
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4.3 EMERGENCY MANAGEMENT ISSUES 

4.3.1 Problem Areas 
Investigations for this Floodplain Risk Management Plan have identified that the 
combination of floodwater depth and velocity in a 100 year recurrence flood could make 
evacuation difficult for some residents who reside in areas designated as being High 
Hazard zones.  These areas include: 

 Cliffbrook Street, Barnsley; 

 Rose Avenue, Glendale; 

 Laurel Avenue, Edgeworth; and, 

 Patterson Avenue, Edgeworth. 
 
It is recommended that further investigation be undertaken at a local detailed scale to 
determine the variability of the hazard in these areas.   
 
At this stage, no effort has been made to reduce the flood damages that people living in 
these areas could be exposed to.  The major objective of any floodplain management study 
process is to reduce existing flood damages (where possible).  Therefore, Council has a 
duty of care to further assess opportunities to reduce the flood damages in these areas. 
 

4.3.2 Estimated Flood Response Time 
Flood response times for the Winding and Cockle Creek systems have not been clearly 
established by the investigations on which this Floodplain Management Plan is based.  This 
information is considered to be critical to the future management of floods.   
 
Therefore, it is recommended that further hydraulic investigations be undertaken to 
determine the amount of time before inundation of key areas in a typical major flood; for 
example, when the causeway crossing at the weir across Cockle Creek is cut, and/or, when 
overtopping of creek banks begins to occur. 
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5 FLOODPLAIN MANAGEMENT PLAN 

(1) Most of the flood damage reduction measures considered as part of the 1993 Floodplain 
Management Study cannot be justified on benefit-cost considerations.  They could be 
reconsidered if new information becomes available that leads to substantially increased 
benefit-cost ratios.   

Notwithstanding, Option 1E from the 1993 Floodplain Management Study was shown to have 
a Benefit-Cost ratio of about 0.4 and therefore should be retained within the Plan.  This 
floodplain management strategy involved the voluntary raising of a 39 houses located in areas 
of Edgeworth, Barnsley and Boolaroo that are potentially flood affected.  It is recommended 
that these houses be re-assessed and prioritised in terms of their suitability for house raising.  
Once a prioritised list has been determined, steps should be undertaken to implement the 
strategy. 

(2) The Flood and Floodplain Management Studies on which this Plan is based should be revisited.  
The reason for this and the process that should be followed is outlined in Appendix C.   

The majority of the floodplain management options considered in the 1993 study are either 
not viable from a cost/benefit perspective or may not be considered appropriate now.  Hence, 
contemporary floodplain management issues need to be determined through consultation with 
the Committee and key stakeholders within the community.  It is not clear whether any 
consultation took place as part of earlier studies.  However, this is considered to be essential 
to managing future flooding issues that may arise along creek system and its floodplain.  This 
could be achieved by distribution of a brochure similar to that included in Appendix A.  

(3) Development within areas defined in Figure 4 as 2A, 2B and 2C, should be able to proceed 
without extensive independent flood investigations, provided all appropriate requirements 
specified by the current Local Environment Plan are addressed (eg., those related to filling). 

(4) Development Restrictions Flooding/Tidal Inundation Certificates should be revised to 
incorporate the predicted peak level of the Probable Maximum Flood or an ‘extreme’ flood.  
The format of Development Restrictions Flooding/Tidal Inundation Certificates could be 
modified to provide more information.   

(5) Further investigations need to be undertaken to determine whether flood damage reduction 
measures can be implemented for those problem areas listed in Section 4.3.1 

(6) Further hydraulic investigations should be undertaken the determine the amount of time 
before inundation of key areas along Cockle Creek in a typical major flood.   

(7) A flood liable lands DCP is to be developed specifically for the Cockle Creek catchment.  The 
DCP would effectively serve as a revised Flood Policy and relate to the specifics of flood 
behaviour in the catchment (as distinct from the lake inundation flood behaviour that applies 
in other areas of Lake Macquarie City). 
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APPENDIX A    
DRAFT COMMUNITY INFORMATION BROCHURE 

 
 



COCKLE CREEK FLOODPLAIN MANAGEMENT PLAN 

Community Information Brochure 
 

Introduction 
The Cockle Creek floodplain extends through the suburbs of 
Barnsley, Boolaroo, Edgeworth and Glendale, downstream to the 
northern end of Lake Macquarie near Speers Point.  The creek is 
fed by a number of tributaries including Burkes, Flaggy, Cocked 
Hat, Brush, Winding and Argenton Creeks.  

Historically, flooding along Cockle Creek has occurred on many 
occasions with the most recent widespread flooding occurring in 
1981.  During that flood approximately 35 residential properties 
in the catchment were damaged by flood waters.   

In recognition of the considerable flood hazard, Lake Macquarie 
City Council are developing a floodplain management strategy 
for the lower Cockle Creek floodplain.  The aim of the strategy is 
to reduce flood impacts in potentially flood affected areas, and to 
provide planning controls for development.  It will also ensure 
contingency planning and evacuation measures are in place for 
any future flood. 

NSW Government’s Flood Policy 
The State Government’s Flood Policy is directed at providing 
solutions to existing flooding problems in developed areas, and 
ensuring that future development is compatible with the flood 
hazard and does not create additional flooding problems in other 
areas. 

The management process for implementing the Flood Policy 
involves four sequential stages.  These stages are: 

1. Preparation of a Flood Study 
• determines the nature and extent of the flood problem. 
• provides data defining peak water levels, velocities and 

discharges. 

2. Preparation of a Floodplain Management Study 
• evaluates management strategies for the floodplain in 

terms of both existing and proposed development. 

3. Development of a Floodplain Management Plan 
• involves formal adoption by Council of a plan of 

management for the floodplain. 

4. Implementation of the Plan 
• possible construction of measures to protect existing 

development. 
• use of local environmental plans and development 

control plans to ensure new development is compatible 
with flood hazard. 

• use of this plan to identify and assess potential 
development areas. 

Purpose of this Brochure 
The purpose of this brochure is to enable residents and business 
within the Cockle Creek catchment to have their say about 
flooding issues and to help identify possible alternative solutions 
to problems caused by flooding.   

The brochure summarises the conclusions determined by the 
‘Cockle Creek Floodplain Management Study’ (1993).  More 
detailed discussion of the strategies and the potential benefits  

 

 

they provide, can be obtained by direct reference to this 
document, which is held by Council.   

Lake Macquarie City Council welcomes your opinions about the 
options put forward within this brochure.  Suggestions about 
measures to reduce flood damages that you may feel are 
important within your area would also be welcomed.  

Previous Studies 
A number of studies have been completed to characterise flood 
behaviour and determine potential flood mitigation measures that 
could be implemented within the Cockle Creek floodplain.  
These include flood studies which identify the extent and nature 
of flood behaviour for floods of varying severity, and a 
floodplain management study which evaluates measures to 
reduce flood damages and options for future development within 
the catchment.  These reports are: 

• ‘Cockle Creek Flood Study’ (1986); 

• ‘HEC-2 Flood Level Estimation of Winding Creek’ (1994); 

• ‘Cockle Creek Floodplain Management Study’ (1993). 

The above listed documents are held by Council and can be 
viewed on request.  These reports effectively document the first 
two stages in the management process for implementing the 
government’s Flood Policy.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Where are we now ? 
The Council now wishes to move on to the third step in the 
floodplain management process.  This involves taking the 
findings from the flood and floodplain management studies 
(listed above) and incorporating them into their long term 
strategy for managing the floodplain.   

To undertake this process Council has the commissioned 
Patterson Britton & Partners, Consulting Engineers, to complete 
the Floodplain Management Plan for the area.  As part of the 
process in developing this Plan, Council wants to confirm that 
the strategies outlined in the 1993 report addresses the flooding 
problems in the region.  Residents living in or adjacent to the 
floodplain are invited to comment on the proposed strategies, 
which are outlined in the following pages.  Assuming these 
strategies are considered appropriate, Council’s Consultants will 
incorporate them into the floodplain management plan.
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Flood Damages Reduction Strategies 
Several strategies were developed by Lake Macquarie City 
Council’s Floodplain Management Committee as measures to 
reduce flood damages for residential, commercial and industrial 
properties within the floodplain.  The location of associated 
works is shown on the centre pages of this brochure.  These 
strategies are outlined in the following table, together with their 
principle objective. 

The Strategies are by no means an exhaustive list, and are not, at 
this stage, intended for implementation.   

Due to your local knowledge of flooding in the area, you may 
have other options worthy of consideration.  Council would be 
interested to hear of these. 
 

 

Strategies Objectives 

1A 
Channel clearing to remove vegetation along Burkes 
Creek at Barnsley particularly between its junction with 
Flaggy Creek and Government Road Bridge. 

To reduce flood levels in the vicinity of Government Road Bridge 

1B Construction of new diversion drain near Barnsley Public 
School 

To divert floodwaters away from residential areas and allow it to 
drain into Flaggy Creek 

1C Construction of a bridge across Cockle Creek and raising 
of James Street at Barnsley 

To reduce the frequency of flooding of James Street thereby 
minimising the disruption to traffic during floods. 

1D Raising of Racecourse Road at Teralba To reduce the frequency of flooding of Racecourse Road, Teralba 
thereby minimising disruption to traffic during floods. 

1E 
Voluntary house raising scheme involving the raising of 
39 houses within the suburbs of Barnsley, Edgeworth, 
and Boolaroo. 

To reduce flood damages incurred by residents within low lying 
areas of Boolaroo, Edgeworth, and Barnsley. 

1F Construction of detention basins within the Winding 
Creek catchment 

To reduce flooding of urbanised areas of the  Winding Creek 
catchment, particularly at Argenton 

SOURCE: ‘Cockle Creek Floodplain Management Study’ (1993) 
 

Potential Future Development Options 
The ‘Cockle Creek Floodplain Management Study’ (1993) 
considered a number of  specific areas within the Cockle Creek 
floodplain for development.  These areas comprise low lying land 
that would need to be filled or leveed to prevent inundation 
during floods. 

Based on population projections for the Newcastle/Lake 
Macquarie area, there will be increasing pressure placed on 
Council to develop floodplain land, particularly in areas where 
infrastructure exists.  To ensure that the future development is 
compatible with flood behaviour and does not make flooding 

significantly worse, a range of broad scale development 
strategies were investigated for the Edgeworth, Argenton and 
Barnsley areas. 

The potential development areas that were considered by Council 
are listed in the following table.  Their locations are shown on the 
centre pages of this brochure.  The potential impact on flooding 
associated with each of these broadscale development options is 
also detailed in the table.  

Council’s Committee is interested in any comments you may 
have in relation to these options. 

 

Options Impacts on Flooding 
2A Filling of 7 ha parcel of land in the vicinity of the 

junction of Burkes and Flaggy Creeks 
Negligible impact on flood behaviour with no increase in flood 
levels along Burkes, Flaggy and Cockle Creeks. 

2B Filling of 25 ha parcel of land in the vicinity of the 
junction of Cocked Hat and Brush Creeks 

Some localised increase in flood levels along Cocked Hat and 
Brush Creeks. 

2C 
Filling of 10 ha parcel of land along the northern 
floodplain of Cockle Creek in the vicinity of Penrose 
Street 

Some localised increase in flood levels along Cockle Creek at 
Edgeworth 

2D Filling of 20 ha parcel of land between Racecourse Road 
and the Main Northen Railway at Teralba 

Some localised increase in flood levels along Cockle Creek at 
Boolaroo 

SOURCE: ‘Cockle Creek Floodplain Management Study’ (1993) 
 

Where to from here?
Any comments or written submissions that you may have 
regarding these proposed strategies should be directed to:  

Mr Greg Jones 
Coordinator Floodplain Management 

Lake Macquarie City Council 
Phone: (02) 4921 0333 

They will be put to the Cockle Creek Floodplain 
Management Committee to assist in developing a Draft 
Floodplain Management Plan for the floodplain.  

The draft Plan will be placed on public display and you are 
invited to review and comment on its content.   

Once accepted, the Floodplain Management Plan will be 
used to help protect existing development and ensure new 
development is compatible with the flood hazard.



COCKLE CREEK FLOODPLAIN MANAGEMENT PLAN 

Have Your Say about the… 

Cockle Creek Floodplain Management Plan 
 
If you wish to register your views about the content contained within this brochure or contribute any 
additional information on flooding in the study area, please complete this form and return it to the address 
below: 
 
Name: ____________________________________________________________  

Organisation: ____________________________________________________________  

Address: ____________________________________________________________  

 ____________________________________________________________  

Telephone: ____________________________ Facsimile: ______________________  
 

Comments: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Please return to: 

• Greg Jones, Lake Macquarie City Council, PO Box 1906, Hunter Region Mail Centre, NSW, 2310 
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BASIS AND PROCESS FOR REVISITING THE FLOOD AND 

FLOODPLAIN MANAGEMENT STUDIES FOR COCKLE CREEK 
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FLOOD AND FLOODPLAIN MANAGEMENT STUDY REVIEW 
Considerable development has occurred in the catchment over the last 10 years, particularly in the 
Edgeworth, Barnsley and Glendale areas.  Development in the western sections of the catchment has also 
occurred and is likely to accelerate over the next 10 years due to the relatively recent completion of the F2 
freeway extension.  The recent development is likely to have increased the proportion of impervious areas, 
which in turn will result in increased rates of catchment runoff.   
 
Furthermore, the existing hydrologic assessment on which the 1993 floodplain management study is based 
does not consider the Probable Maximum Flood. 
 
It is recommended that the flood and floodplain management studies that have previously been completed 
for the Cockle Creek floodplain be re-visited.  This would also involve a re-assessment of catchment 
hydrology and the re-running and update of the MIKE-11 hydraulic model.  It could also involve the 
application of a two-dimensional model to re-assess flood behaviour and more reliably establish flood 
hazard.  This would allow for recent changes to the catchment, such as new residential developments and 
upgraded hydraulic structures, to be incorporated within the models. 
 
 
Hence, it is appropriate to re-visit the catchment hydrology and floodplain hydraulics and to use the findings 
of these investigations to re-define peak floodwater levels and velocities.  This will enable the floodplain 
management plan for the Cockle Creek floodplain to be consistent with contemporary catchment and 
floodplain conditions.   
 
A brief outline of the steps involved is provided in the following sections. 
 
Stage 1 – Revisit Flood Study  
Hydrology 
The current interpretation of flood behaviour is based on hydrologic analysis completed in the early 1980s, 
and prior to revised rainfall intensity estimates adopted in the 1987 edition of ‘Australian Rainfall and Runoff 
– A Guide to Flood Estimation’.  Furthermore, design flood hydrographs were derived using the Cordery-
Webb method which was designed for rural catchments.  No hydrologic computer model was developed, and 
there are no details of attempts to calibrate the synthetic hydrographs developed for the original flood study. 
 
Therefore, it is appropriate to develop and calibrate a hydrologic model for the catchment using the RAFTS 
(Runoff Analysis and Flow Training Simulation) software package.  RAFTS is a deterministic runoff routing 
model that can be used to simulate catchment runoff processes.  It is recognised as one of the tools typically 
used in ‘Australian Rainfall & Runoff – A Guide to Flood Estimation’ (1987).  It has been used successfully 
throughout NSW in flood discharge estimation and it is the hydrologic software of choice for most consulting 
engineering practices, government agencies and councils. 
 
A RAFTS model could be developed to simulate flood behaviour for the design 1, 2 and 5% AEP floods as 
well as the PMF.  As discussed, the PMF has not been determined for the catchment and is a missing 
ingredient that is needed to provide an understanding of the full flood risk.  In particular, it is needed to 
evaluate contingency planning measures for the floodplain management plan. 
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The revised hydrology would provide design hydrographs for each of the tributaries draining to the floodplain 
(eg., Cockle Creek, Winding Creek, Flaggy Creek etc), for the 1, 2, and 5% AEP floods and the PMF.  The 
model would be calibrated to historical floods where sufficient rainfall and streamflow records exist. 
 
Hydraulic Modelling 
As outlined above, the hydraulics of the major creeks and floodplain areas within the Cockle Creek 
catchment have been modeled using the MIKE-11 software package.  We propose that either of two options 
be considered to revisit the modelling.  These are: 
(i) Modification of the existing MIKE-11 model to incorporate “new” floodplain features such as development 

within the floodplain, bridges and culverts, and new roadways which may act as hydraulic controls.  We 
would require DLWC to provide us with the existing MIKE-11 model or to undertake the simulations on 
our behalf. 

(ii) Development of an RMA-2 model of the creek and floodplain using both 1D and 2D elements, and 
incorporating “new” floodplain features as described above for (i).  Details of RMA-2 are provided within a 
brochure enclosed as Attachment B.  Application of RMA-2 to the study area could provide considerable 
advantages as Lake Macquarie itself has been modelled using the RMA-2 software package.   

 
The adopted modelling software would use the revised hydrology established from the hydrologic model.  
Where possible, the model would be calibrated to recorded floods.  The resultant output would comprise 
revised flood levels for each of the 1, 2 and 5% AEP floods and for the PMF. 
 
We believe that the RMA-2 modelling option has the potential to provide the greatest benefits in terms of the 
presentation of model results and the flexibility for assessment of development options in the future.  It also 
has the advantage of being able to be linked directly to our waterRIDETM software package so that flood 
hazards, water depths, velocities and a range of other combinations of hydraulic data can be easily 
generated. 
 
Stage 2 – Revisit Floodplain Management Study 
Assessment of Contemporary Floodplain Management Issues  
As outlined in this Floodplain Management Plan document, the majority of the floodplain management 
options considered in the 1993 Study are either not viable from a cost/benefit perspective, or may not be 
considered appropriate now.   
 
Hence, the contemporary floodplain management issues should be determined through consultation with the 
Committee and key stakeholders within the community.  It is not clear whether any consultation took place as 
part of earlier studies.  However, this is essential to establishing the potential management objectives for the 
floodplain and catchment. 
 
To assist in establishing key issues within the area, it would be wise to consult with long time residents of the 
area.  Using the outcomes of this discussion, and the findings of work completed to-date, a list of potential 
floodplain management measures for the region could be developed.   
 
This list would be incorporated into a community information brochure, similar to that included in Appendix A 
of this Plan.  
 
 



Cockle Creek Appendix C 
Floodplain Management Plan 

Patterson Britton & Partners page C4 
rp2652crt040830-Cockle Creek FPM Plan 

Assessment of Floodplain Management Options 
Using this information, a range of practical management measures could be developed.  These management 
measures could be prioritised with recognition of: 

• their feasibility for construction / implementation; 

• their appropriateness to the hazard; 

• the potential reduction in damage potential arising from their implementation, and, 

• the extent to which they would reduce the degree of social disruption that is likely to be experienced 
under existing conditions.   
 

Aspects that could be considered include: 
 Flood Mitigation Works : levees, channel improvements, detention basins, local protection works. 
 Planning Instruments : zoning, building and sub-division development codes, building and development 

guidelines. 
 Damage Minimisation : flood resistant building guidelines, individual flood preparedness, house raising, 

voluntary purchase. 
 Social and Educational Programs : trauma and recovery support programs, public education and 

awareness campaign, self-directed evacuation. 
 Emergency Response: flood forecasting and flood warning program, liaison with SES. 

 
The effectiveness of the options in achieving management goals could be assessed from hydraulic, economic, 
planning social and environmental perspectives.  
 
Hydraulic performance would be based on water level and velocity comparisons; economic benefit would be 
based on present value benefit/cost ratios; planning attributes would be based on limitations and constraints 
to development; social comparisons on changes to inconvenience, isolation, trauma and health; and 
environmental comparisons on potential geomorphic changes and habitat destruction/rehabilitation. 
 
Identified options could be prioritised as an outcome of a one day workshop with the Committee.  All results 
from previous analyses could be compiled and presented before the Committee to assist in the prioritisation 
process.  The outcome would be a list of recommended strategies and flood mitigation measures, together 
with their benefits and disbenefits, and their projected cost. 
 
These strategies would need to consider: 
 the hydraulic and hazard categorisation of the floodplain; 
 development type (both potential and existing); 
 existing and projected land-use, as determined form existing LEP and discussion with planners; 
 potential flood mitigation works; 
 measures to facilitate/enhance existing contingency planning strategies (to be determined through 

discussion with Council and SES officers). 
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It is envisaged that the strategies will include: 
• planning and building controls (eg., minimum floor levels) in areas designated as having low and high 

flood hazard for a range of development types; 
• principles to be adopted within Council approvals for development within the floodplain and along its 

fringe; 
• definition of flood evacuation procedures (this may simply involve referencing the SES’s Flood Plan, if 

one exists); 
• recommendations for flood mitigation measures that could be implemented to reduce the flood damages 

experienced by existing property owners; 
• recommendations for rezoning that may be incorporated within revisions to DCPs and LEPs. 
 
The strategies could be developed in consultation with Council and Committee.  It is envisaged that they 
would become the central platform for the final Floodplain Management Plan, which would be prepared with 
appropriate reference to the ‘Environmental Planning and Assessment Act 1979’ and the ‘NSW Floodplain 
Management Manual’ (2001). 
 
Assessment of Flood Planning Level(s) 
An important issue that has not been considered to-date is the need to assess flood planning levels.  
Traditional thinking in floodplain management has focused on the suitability of a single flood standard.  The 
flood standard is the flood which is used to define land which is to be subject to strict building and planning 
controls.  Most Councils have traditionally adopted the 100 year recurrence event as this flood standard or 
the flood planning level (FPL). 
 
However, there may be merit in considering a graded flood standard that recognises flood hazard, land-use 
and the risk of incurring damage (as distinct from the risk of a flood which is presented in terms of the annual 
exceedance probability (AEP)). 
 
Stage 3 - Develop Revised Floodplain Management Plan 
A revised Floodplain Management Plan could be developed from the information gathered as an outcome of 
completing the steps listed above.   
 
The revised Floodplain Management Plan should reflect the Committee’s preferred strategies and should 
identify a program for implementation.  The Plan should be prepared as a stand-alone document with 
sufficient background for the reader to comprehend the management strategies in the context of the full flood 
hazard.  Adequate descriptions should be provided for each component of the Plan, including details of how 
management objectives are to be achieved.  It should also incorporate a range of planning controls for that 
should be applied to different parts of the floodplain according to the flood hazard to which they may be 
exposed and land-use across the floodplain. 
 
Most importantly, the Plan should include an implementation schedule detailing the ranked strategies and works 
to be implemented.  It is envisaged that the implementation schedule would include columns specifying the 
strategy/flood damage reduction measure, sub-tasks for each strategy to be achieved, the estimated cost, the 
benefit – cost ratio of each strategy, the party responsible for strategy implementation, and the projected date 
for implementation. 
 

------------------------------------------------------ 


