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 EXECUTIVE SUMMARY 

This report has presented the outcomes of a flooding investigation for three catchments located 
in Gerringong and Jamberoo.  The catchments are referred to as the Bridges Road catchment 
(located in Gerringong) and the Jamberoo Town Centre and Wyalla Road catchments (both 
located within Jamberoo).  The investigation was commissioned following significant flooding in 
August 2020 which resulted in damage to dozens of properties within each catchment.  The 
primary goal of the current study was to identify options that could be potentially implemented 
to reduce the flooding problems that have been experienced across each catchment. 
 
The study included the development of computer flood models to assist in identifying the nature 
and extent of the existing flooding problem.  This confirmed that the depth and speed of water 
movement has the potential to cause hazardous conditions for vehicles and people located 
within each catchment.  In addition, a number of buildings within each catchment are potentially 
at risk of above floor flooding leading to significant flood damage costs.  The average annual cost 
of flooding in each catchment was determined to be: 

 Bridges Road catchment: $440,000 per annum 

 Jamberoo Town Centre catchment: $360,000 per annum 

 Wyalla Road catchment: $520,000 per annum 

 
Therefore, property owners, business operators as well asset owners such as Council will be 
subject to continued and significant economic impacts if the “status quo” is maintained. 
 
More than 40 different flood risk management options were initially identified to better manage 
the flood risk across each catchment.  This initial list was reduced to 5 - 6 mitigation options for 
each catchment that were assessed in detail.  The detailed assessment included evaluating how 
effective each option was in reducing existing flood levels, depths, and above floor flooding as 
well as the economic feasibility of the option (i.e., likely implementation costs versus expected 
reduction in flood damage costs).  Based on the outcomes of the detailed assessment of the 
individual options, two “combined” options were also evaluated for each catchment to 
understand the potential cumulative benefits of implementing multiple options.   
 
Based on the outcomes of the detailed assessment of the individual and combined options, 
several of the options for each catchment are recommended to move forward for further 
consultation and/or detailed design and potential implementation.  A description of the 
recommended options is provided in Table ES1, Table ES2, and Table ES3.  The location of each 
recommended option is also shown in Figure ES1, ES2 and ES3 on the following pages. 
 



Gerringong & Jamberoo 
Flooding Investigation 

 
 

 
 

iii 

Table ES1 Options Recommended for the Bridges Road Catchment  

Option Description of Option 

B1 Michael Cronin Field and 
Dorothy Bailey Field 
Detention Basins 

Extend existing embankment to create continuous earthen embankment 
along northern side of Michael Cronin Oval to serve as detention area & 
create embankment on northern side of Dorothy Bailey Field to create 
additional detention area 

B2 Willowbank Pl 
Stormwater Upgrade 

Replace existing "letter box" pit south of 42A Willowbank Place with larger, 
grated pit to provide greater inlet capacity and reduce potential for blockage 

B3 Willowbank Pl bund Create bund along existing reserve south of the Willowbank Place cul de sac 
to direct flow into Willowbank Place 

B4 Chittick bund Create a bund/swale to direct overland flow to Fern Street 

B6 Vets Block Swale  Develop a formal maintenance plan for the existing swale that would aim to 
maximise the utilisation of the drainage infrastructure in this area 

B7 Fern Street Stormwater 
Upgrade 

Install new stormwater pipes and pits along Fern Street between Bridges 
Road and Sandy Wha Road 

 

Table ES2 Options Recommended for the Jamberoo Town Centre Catchment  

Option Description of Option 

J1 Macquarie Street 
detention basin 

Create detention basin immediately south of Young St/Macquarie Street 
intersection within existing open space 

J2 Young Street Culvert Upgrade existing culvert along Young Street from Macquarie Street to Beattie 
St intersection & install new culvert along Young Street from Beattie St 
intersection to northern side of Bowling Club greens 

J3 Flood Barriers for 
Preschool 

Add flood proof barriers at rear of pre-school including automated barrier for 
gated entries 

J4 Preschool Swale Create grassed swale on western and eastern sides of pre-school building to 
convey overland flow to Allowrie Street 

 

Table ES3 Options Recommended for the Wyalla Road Catchment  

Option Description of Option 

W1 Wyalla Road Bund 1 Earthworks to provide low level bund along western side of Wyalla Road  

W2 
Wyalla Road Drainage 
Amplification 1 

Provide additional stormwater pits and pipes along western side of Wyalla 
Road 

W5 Sproule Crescent 
Drainage Upgrades 

Formalisation of continuous swale and upgraded stormwater system along 
the rear of Sproule Crescent properties 

 
.
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Figure ES1 Location of Recommended Flood Mitigation Measures for
Bridges Road Catchment
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Figure ES2 Location of Recommended Flood Mitigation Measures for
Jamberoo Town Centre Catchment
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Figure ES3 Location of Recommended Flood Mitigation Measures for Wyalla
Road Catchment
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1 INTRODUCTION 
 
The townships of Gerringong and Jamberoo are located on the South Coast of New South Wales 
and are contained within the Kiama Municipal Council Local Government Area (LGA).  In August 
2020, the Kiama LGA experienced an intense rainfall event that resulted in a natural disaster 
declaration for the region.  Kiama Municipal Council received multiple reports of significant 
overland flooding from residents and business owners in Gerringong and Jamberoo.  This 
included dwellings that were impacted by above floor flooding. 
 
Kiama Municipal Council subsequently resolved to undertake a flooding investigation for three 
catchments located in Gerringong and Jamberoo that were significantly impacted during the 
August 2020 event and where flooding problems have been previously reported during other 
heavy rainfall events.  The catchments are referred to as the Bridges Road catchment (located in 
Gerringong) and the Jamberoo Town Centre and Wyalla Road catchments (both located within 
Jamberoo).  The extent of each catchment is shown in Figure 1.1 and 1.2 which are provided on 
the following page. 
 
Kiama Municipal Council commissioned Catchment Simulation Solutions to prepare the flooding 
investigation for each catchment.  The outcomes of the investigation are summarised in the 
following report.  It documents the outcomes of computer modelling that was completed to 
define the nature and extent of the flooding and drainage problems.  The report also identifies 
and evaluates a range of options that could be potentially implemented to assist in reducing the 
flooding problems.  This includes an assessment of the effectiveness of each option in reducing 
floodwater depths and extents during a range of different floods as well as the likely economic 
benefit that each option would afford property owners located within each catchment.  
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2 DATA COLLECTION AND REVIEW 

2.1 Overview 

A range of data were made available to assist with the preparation of the Gerringong and 
Jamberoo Flood investigation.  This included topographic data, engineering plans, survey 
information and GIS data.  A description of each dataset along with a synopsis of its relevance to 
the study is summarised below.  Details of additional data collected as well as the outcomes of 
community consultation is also provided in the following sections. 

2.2 Previous Investigations 

2.2.1 Ooaree Creek and Werri Lagoon Catchment Flood Study (SMEC, 2019) 

The ‘Ooaree Creek and Werri Lagoon Catchment Flood Study’ was completed by SMEC for 
Kiama Municipal Council in 2019.  The primary goal of the flood study was to provide a 
comprehensive assessment of existing flood behaviour across the Ooaree Creek and Werri 
Lagoon catchment which incorporates the northern part of Gerringong, including the Bridges 
Road catchment. 
 
The study involved the development of a WBNM hydrologic model to define catchment 
hydrology (i.e., rainfall-runoff processes) and a TUFLOW hydraulic model to define flooding 
characteristics for the Ooaree Creek and Werri Lagoon and its tributaries.  The results of the 
modelling were used to provide information on flood extents, water levels, flows and hazards 
for a range of flood events, including 20%, 10%, 5%, 1%, and Probable Maximum Flood (PMF) 
events.   
 
Due to the large size of the overall catchment, the flood modelling is not sufficiently detailed to 
provide a detailed understanding of local overland flooding and drainage problems across the 
urban sections of the catchments (including the Bridges Road catchment).  For example, the 
predicted 1% AEP flood extent does not include any properties in Gowan Place or Willowbank 
Place where overland flooding has been reported during past rainfall events.  Nevertheless, the 
results that are provided in the flood study were used to assist in validating the performance of 
the new computer flood models that were developed as part of the current study. 

2.2.2 Hydrologic and Hydraulic Investigation and Flood Modelling Analysis: Case 
Study - Jamberoo Town Centre Catchment (2012) 

The ‘Hydrologic and Hydraulic Investigation and Flood Modelling Analysis: Case Study - 
Jamberoo Town Centre Catchment’ was prepared by Nathan Gundlach as part of his final year 
University of Wollongong thesis.  The thesis was prepared following significant flooding in the 
Jamberoo Town Centre catchment in March 2011.  It aimed to confirm the extent of the 
flooding problem within the catchment and identify potential options for improving the 
flooding situation.   
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A particular focus was placed on improvements to flooding around the Jamberoo School of Arts 
building which also houses the Jamberoo Pre-school.  These facilities were significantly 
impacted during the March 2011 flood: 
 

“There have been 35 flood rescues, the most significant being at a pre-school in Jamberoo 
with the Wingecarribee SES and the Jamberoo RFS helping to relocate 16 pre-schoolers and 
their carers to high ground using high clearance vehicles” (Gundlach, 2012 via the NSW SES 
website). 

 
The thesis included the development of a DRAINS model of the township which was used to 
represent catchment hydrology as well as the performance of the stormwater drainage system.  
This was supplemented with a 1-dimensional HEC-RAS hydraulic model to simulate overland 
flood behaviour in the vicinity of the School of Arts building.  The models were validated against 
a surveyed flood mark on the School of Arts building which showed the March 2011 flood 
reached a peak level of 19.97mAHD. 
 
The models were subsequently used to simulate the design 20% AEP, 10% AEP, 5% AEP, 2% AEP 
and 1% AEP floods.  The modelling results indicated that overland inundation could be expected 
to occur as frequently as a 20% AEP flood (including above floor flooding of the School of Arts 
building).  That is, the local drainage system capacity does not have sufficient capacity to carry a 
20% AEP flood and, therefore, overland flooding could be expected during relatively frequent 
rainfall events. 
 
The study identified four potential mitigation options to assist in reducing the flooding problem 
around the School of Arts buildings: 

 Increased pipe sizes:  Investigated duplicating the size of the existing pipe system from the 
School of Arts building down to the Jamberoo Golf Course.  This was predicted to reduce 
but not eliminate overland flooding.  The study also noted that blockage can further reduce 
the performance of this option. 

 Detention basin: Explored creating a flood detention/storage basin in existing Council 
owned open space south of Macquarie Street (near the Young Street intersection).  This 
determined that the available area would afford a storage volume of around 2,200 m3.  
However, the study calculated that more than 8,000 m3 of storage volume would be 
required to remove above floor flooding of the School of Arts building during floods up to 
and including the 10% AEP flood.  The study suggested additional smaller storage areas 
could be implemented through the town to offset some of the storage deficit and on-site 
detention systems would be required for new developments to ensure no increase in runoff 
from the local area. 

 Flood Proofing: Suggested a flood proofing wall could be installed around the School of Arts 
building in addition to one-way valves on sewer and drainage lines to prevent ingress of 
water into the building.  However, it noted that maintaining accessibility to the building for 
less mobile individuals could be difficult with a wall, there is potential for any wall to divert 
flow into adjoining properties, and no significant benefit would be afforded to other 
properties located within flood-affected sections of the catchment. 
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 Flood Warning System: This suggested installing flow sensors on the pipe system upstream 
of the School of Arts to sound an alarm when the pipe system is reaching capacity and, 
therefore, when overland flooding is about to commence.  However, it acknowledged that 
further research is required to determine if this arrangement provides an effective system 
that will allow sufficient time for pre-school and School of Arts staff to act and/or evacuate. 

 
The modelling tools developed as part of the thesis (most notably the HEC-RAS model) have 
largely been superseded by more sophisticated 2-dimensional models, like the TUFLOW 
software used for the current investigation.  Nevertheless, the thesis provides a range of 
valuable information for the Jamberoo Town Centre catchment including a detailed description 
of the local stormwater system that was used to develop the hydraulic flood model for the 
current study.   

2.2.3 GPT Options Investigation: Fern Street Detention Basin, Gerringong (Footprint 
2012) 

The ‘GPT Options Investigation: Fern Street Detention Basin, Gerringong’ was prepared by 
Footprint for Kiama Municipal Council.  The investigation looked at Gross Pollutant Trap (GPT) 
options for the Fern Street Detention Basin at Gerringong.  The Bridges Road catchment drains 
into this detention basin.  Therefore, the prevailing water level in this basin can have an impact 
on the performance of the upstream drainage system. 
 
The study noted that the detention basin is heavily vegetated, and Council have constructed 
and maintained a narrow channel along the southern and eastern sides of the basin in an effort 
to reduce water levels in the basin. 
 
Although the study focussed on water quality, flood modelling was completed using a Council-
developed DRAINS model of the catchment draining to the basin.  The modelling showed that 
the basin was effective in reducing downstream peak discharges by 25-30% across most design 
storms.  However, it also showed that water levels in the basin during even a small flood (i.e., a 
1 in 3 month event) were sufficiently elevated to partly submerge the outlet pipes from the 
Bridges Road catchment.  This is predicted to result in surcharging of the pit and pipe system 
draining into the basin.  The modelling also determined that the basin outlet (i.e., the culvert 
system draining beneath Fern Street) was the major control of water level in the basin rather 
than elevated water levels in the downstream Werri Lagoon. 
 
Although this study was not focussed on the performance of the drainage system across the 
more elevated sections of the Bridges Road catchment, the full drainage system is defined in 
this model and was used to assist with defining the stormwater system in the hydraulic model 
for the current project.  In addition, the flow results produced by the DRAINS model were used 
to validate the hydrologic model that was developed for the current study.  

2.3 Available Data 

2.3.1 GIS Data 

A number of GIS data layers were also provided by Council to assist with the study.  This included: 
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 Cadastre: provides property boundary polygons; 
 Stormwater Pipes: provides alignments, lengths and diameters of stormwater pipes; 
 Stormwater Pits: provides locations of stormwater pits/inlets along with key attributes such 

as lintel length and pit invert depth; 
 Culverts: Shows the location of major culverts;  
 LEP Zones: provides polygons of Local Environmental Plan (2011) land zones; 
 LEP Heritage: provide polygons of locally significant heritage properties; 
 Building Footprints: provides building footprint polygons for Council owned assets. 

 
The extent of the stormwater network GIS layers are shown in Figure 2.  Given the importance 
of the local stormwater network in conveying flows across each the catchments, it was 
considered crucial to include a representation of the stormwater system in the hydraulic 
computer model developed for this study.  Therefore, the stormwater layers were reviewed in 
detail to determine if there was sufficient information contained in these layers to describe the 
stormwater system in the hydraulic computer model.  The information in the GIS layer was also 
cross-checked with the DRAINS models described in Section 2.2. 
 
The review determined that most of the information necessary to parameterise the trunk 
stormwater drainage system was provided in these GIS layers.  Nevertheless, some information 
including pipe diameters and pip/pit inverts were not available for all pits and pipes.  This 
information was populated using the following approach: 

 Missing inverts and pipe diameters within the Jamberoo Town Centre catchment were 
extracted from the DRAINS model. 

 Missing pipe diameters for the Wyalla Road catchment were extracted from work-as-
executed plans described in Section 2.3.2.  

 For the balance of each catchment, pipe diameters were interpolated based upon upstream 
and downstream pipe diameters.  Pit inverts were also interpolated based upon upstream 
and downstream invert elevations and assuming a minimum of 0.6 metres cover was 
provided over the top of the pipe system. 

2.3.2 LiDAR Data 

Light Detection and Ranging (LiDAR) data has been collected across Gerringong and Jamberoo 
and each of the available datasets have been tabulated in Table 4.  The information in Table 4 
shows that only 2011 LiDAR is available across Jamberoo while 2011 and 2018 LiDAR is available 
for Gerringong. 
 
Table 4 : Available LiDAR datasets 

Name Source 
Year 

Captured 
Average Point Density 

(pt/m2) 

Gerringong NSW Planning Industry and 
Environment 

2018 2.36 

Gerringong NSW Spatial Services 2011 1.66 

Jamberoo NSW Spatial Services 2011 2.24 
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Table 4 shows that the 2018 LiDAR provides a higher point density across Gerringong relative to 
the 2011 data.  Therefore, the 2018 LiDAR was adopted across the Bridges Road catchment in 
preference to the 2011 LiDAR as it not only provides a more contemporary representation of the 
local terrain, but it also provides more detailed elevation information.   
 
The 2011 LiDAR was adopted across the Jamberoo Town Centre catchment and Wyalla Road 
catchment as it was the most contemporary dataset for the Jamberoo.  Although there have been 
minimal changes in terrain across the Jamberoo Town Centre catchment since 2011, it was noted 
that the 2011 LiDAR would not reflect the recent development within the Wyalla Road 
catchment.  Therefore, it was necessary to supplement the LiDAR information with work-as-
executed survey plans (refer Section 2.3.2) as well as ground survey (refer Section 2.4.3). 
 
The LiDAR was used to develop a 1 metre resolution Digital Elevation Model (DEM) describing 
the variation in ground surface elevations across each catchment.   

2.3.1 Floor Level Survey 

Council provided a DWG file that contained floor level survey of some buildings located within 
the Bridges Road catchment.  The extent of the floor level survey is shown in Figure 2.1. 

2.3.2 Engineering Plans 

Work-as-executed plans were available for a section of the Wyalla Road catchment that has been 
subdivided and developed since the 2011 LiDAR was collected. These plans were provided by 
Council for use as part of the study.  The area covered by the plans is shown in Figure 2.2.   
 
The plans include details of the terrain and stormwater drainage system at the time the survey 
was collected.  However, it is understood that further earthworks were completed across the 
rear yards of some properties on the eastern side of Sproule Crescent since this survey was 
collected.  As a result, it does not reflect final topographic conditions across some properties.  
Therefore, ground survey was collected across these properties to supplement the previous 
survey data and ensure the terrain representation reflected present day conditions.  Further 
details of the survey that was collected is provided in Section 2.4.3. 

2.4 Heritage 

2.4.1 Local Heritage 

There are a number of local heritage items listed in the Environmental Planning Instrument (EPI) 
of the Council LEP.  Table 3 provides a summary of all heritage items listed in the Kiama Municipal 
Council LEP 2011 that are located within each catchment.  The location of each heritage item in 
also shown in Figure 3.   
 
The Kiama LEP 2011 aims to conserve items of heritage, archaeological or historical significance. 
Therefore, the potential for implementation of structural mitigation options will need to consider 
the effect of the proposed measure on heritage items or areas within each catchment. 
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2.4.2 NSW State Heritage 

There is one site within the Wyalla Road catchment that is listed under the NSW Heritage Act 
1977.  This is the St Stephen’s Presbyterian Church located at 2 Allowrie Street, Jamberoo. The 
location of the church is shown by the green triangle in Figure 3. 
 

Table 5  Summary of Local Heritage Sites Listed by Kiama LEP 2011  

Catchment 
ID 

(refer Figure 3) 
LEP Heritage 
Item Number 

Description 

Wyalla 
Road 

1 I75 Wesleyan Parsonage (former) 

2 I74 & I76 Jamberoo Uniting Church & Hall 

3 I73 Anglican Cemetery Jamberoo 

4 I34 & I35 St Stephens's Presbyterian Church & Cemetery 

5 I39 Jamberoo Hotel 

6 I36 Fredericks General Store 

7 I37 Inter-WarTimber Cottage 

8 I47 Reid Park 

9 I57 Kevin Walsh Oval 

Jamberoo 
Town 

Centre 

10 I48 Timber Cottage 

11 I46 Timber Cottage 

12 I44 Cottage 

13 I43 Former Jamberoo Post Office 

14 I42 Jamberoo School of Arts (former) 

15 I41 Jamberoo Antique Shop (former ES&A Bank) 

16 I40 Commercial Building 

17 I38 Jamberoo Council Chambers (former) 

18 I45 Gundarimba Residence 

19 N/A Bridge 

Bridges 
Road 

20 I19 St George Anglican Church 

21 I10 Gerringong School of Arts (former) 

22 I14 Willow Bank 

23 I13 Braeside Cottage 

24 I12 Chittick Lodge Methodist Church 

25 I16 Gerringong Uniting Church Group 

26 I17 House (former Gerringong Police Station) 

27 N/A Stone Wall 

2.4.3 Aboriginal Heritage 

There are no known Aboriginal heritage sites falling within the three catchments.  

2.5 Additional Data Collection 

Additional survey was collected across some properties as part of the study by Council surveyors.  
This included survey of some backyards in the Wyalla Road catchment where the available LiDAR 
and work-as-executed survey did not provide a reliable representation of terrain across more 
recently developed areas. 
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In addition, floor level survey was collected for higher flood risk properties to assist in the 
preparation of flood damage cost estimates. 
 
The extent of the additional surveyed collected as part of the study is shown in Figure 4. 

2.6 Community Consultation 

As discussed, multiple properties within each of the three catchments have been impacted by 
flooding.  It was considered important to gather information on this past flooding to provide an 
initial understanding of flooding “trouble spots” and to assist with validation of the computer 
flood models that were developed for the study. 
 
Accordingly, an information sheet and questionnaire were distributed to all households and 
businesses within each catchment to obtain information on past floods and to seek initial input 
into options that could be potentially implemented to assist in reducing the flooding problems.   
 
The questionnaire was distributed to 192 properties within the Bridges Road catchment and 234 
properties within the combined Wyalla Road and Jamberoo Town Centre catchments.  A copy of 
the questionnaire is included in Appendix A and the spatial distribution of questionnaire 
respondents is shown in Figure A1, which is also enclosed in Appendix A. 
 
A total of 75 questionnaire responses were received.  This included: 

 Bridges Road catchment: 34 responses 

 Jamberoo Town Centre catchment: 11 responses 

 Wyalla Road catchment: 21 responses 

 Outside of catchments: 9 responses 

 
A summary of the responses provided as part of the questionnaire is also included in Appendix A 
as Tables A1 to A3. 
 
The following information was summarised from the responses to the questionnaire: 

 About three quarters of the respondents indicated that they have experienced some sort of 
flood impact (properties that have experienced flooding are shown in red in Figure A1).  The 
reported flooding impacts included: 

• flooding over main building floor – 19 

• flooding of garage/sheds - 28 

• lost access due to flooding of roads - 12  

• damage to fences and other external fixtures- 16 

• sewerage system was not working at the property - 13 

• lost stock and/or trade at their business - 1 

• forced to evacuate from home/business - 7 

• concern for family's safety - 12 

 Flooding problems were reported at the following locations by multiple respondents: 
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• Bridges Road catchment: 
- Michael Cronin Oval 
- Bridges Road 
- Fern Street 

• Jamberoo Town Centre Catchment 
- Jamberoo Pre-School 

• Wyalla Road Catchment: 
- Sproule Crescent 
- Overland flow from Wyalla Road/Wallaby Hill Road and Macquarie Road (particularly 
water running through properties located at 16, 18, 20 and 22 Wyalla Road) 

 Flooding was reported on the following dates: 

• August 1998 

• January 1999 

• March 2011 

• July & August 2020 

• March 2021 

 Most respondents considered that the flooding and drainage problems are primarily 
associated with the existing stormwater/drainage system having insufficient capacity 
resulting in surcharging flows/overland flows. 

 The flood mitigation options with the greatest level of community support were: 

• Stormwater upgrades 

• Development/planning controls 

• Regular maintenance and clearing of vegetation 

 The flood mitigation options with the lowest level of community support were: 

• Voluntary house raising 

• Voluntary house purchase 

• Elevating roadways 

 
Several respondents also provided information on past floods in each catchment.  These included 
reports of water depths at defined locations as well as flood photographs.  A copy of the flood 
photographs that were provided are included in Appendix B.  The historic flood that was most 
reported by the community was the August 2020 flood (37 respondents provided information on 
this event). 
 
This information was used to compile an historic flood database that could be used to assist in 
validating the computer flood models that were developed as part of the study.  Further 
information on the flood models and the validation process is provided in the following chapter. 
 
In person meetings were also completed with members of the community on 31 May 2021 and 
3 June 2021.  The meetings provided an additional opportunity for the community to provide 
information on their flooding experience and provide suggestions on ways in which the flooding 
situation could be improved. 



Gerringong & Jamberoo 
Flooding Investigation 

 
 
 

 
 

10 

2.6.1 Public Exhibition 

The draft ‘Gerringong and Jamberoo Flooding Investigation’ was placed on Public Exhibition from 
the 25 February 2022 until 31 March 2022.  A copy of the draft report was made available for 
review on Council’s https://www.kiama.nsw.gov.au/Council/Your-say website during the public 
exhibition period.   
 
In addition, online meetings were held with the Jamberoo Valley Residents and Ratepayers 
Association and the Sproule Water Action Group.  The meetings outlined the details of the 
recommended mitigation options and provided an opportunity for the community to ask 
questions about the investigation and the associated options. 
 
A total of eleven (11) submissions were received during the public exhibition period.  A summary 
of all submissions that were received is provided in Appendix J.  A summary of the main issues 
raised as part of the submissions is also provided in Table 6.  Appendix J and Table 6 also 
summarises the responses that were provided for each of the issues identified including the 
actions that were taken to address each issue. 
 
As outlined in Appendix J and Table 6, the main changes to the draft report to address the public 
submissions were: 
 Options W1 and W2 changed from “Not Recommended” to “Further Investigation and Potential 

Implementation” 
 Option W3 changed from “Recommended” to “Not Recommended”. 

 
Table 6 Summary of Public Exhibition Comments and Responses 

Comment Response 

Option B1 should include a formal 
overland flow path between 

Michael Cronin Oval and Athol 
Noble Oval 

Report updated to incorporate implementation of a formal 
overland flow path as part of Option B1. 

Concerns Option B4 would result 
in adverse flood impacts for 
properties fronting Fern Street 

The final design concept reflects the best compromise between 
reducing flood levels along the rear yards of the Fern St properties 
and ensuring additional flow is not directed into the front yards of 
Fern St properties.  It should also be noted that when this option is 
implemented with the other recommendations, no increases in 
existing flood levels are predicted along the frontages of the Fern 
St properties 

Option B7 should consider 

directing new stormwater line 
east down Bridges Rd towards 
caravan park 

The stormwater upgrade that is suggested was considered as part 
of the project, but the adjoining catchment was not incorporated 
into the official study/model area for this study.  So, the potential 
impacts of directing additional water to this catchment could not 
be readily quantified as part of the current study.  However, 
discussions with Council staff have indicated that this caravan park 
is already exposed to a notable flood risk so any additional flow 
directed to this area would be problematic. 

https://www.kiama.nsw.gov.au/Council/Your-say
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Comment Response 

Concerns that flood damage costs 
are underestimated 

The underestimation of flood damages is a common criticism of 
flood investigations such as this.  This, in part, stems from the fact 
that the flood damage curves are derived from flood damage cost 
data that are around 30 years old.  This is why the current damage 
curves are currently being updated as part of the revision of the 
Floodplain Development Manual.  However, these updated curves 
are yet to be released.  Therefore, to ensure this project can be 
compared to other similar projects across the state, the current 
damage curves need to be used.  Notwithstanding, the more costly 
options will likely be subject to more detailed assessment in the 
immediate future to confirm financial viability (amongst other 
items).  This may provide an opportunity to take advantage of the 
updated curves and provide an improved economic outcome 
(however, the benefit cost ratios for most options already exceed 1 
indicating a positive financial outcome). 

Option W1 and W2 should be 
investigated further and 
potentially implemented 

It is agreed that these options may be easier to implement in 
the short term given the works would be completed within 
the Wyalla Road reserve.  Therefore, recommendations will 
be modified to reflect further investigation of each option 
noting that W2 would involve a significant capital investment 
from Council which will potentially limit its implementation in 
the short term. 

Option W3 is not supported due 
to adverse flood impacts and 
potential difficulty in 
implementing on private property 

This recommendation will be modified considering this and 
other submissions 
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3 COMPUTER MODEL DEVELOPMENT & 

VALIDATION 

3.1 Overview 

Computer models are the most common method of simulating flood behaviour through a 
particular area of interest.  They can be used to predict flood characteristics such as peak flood 
level and flow velocity and assist in identifying where flooding and drainage problems exist for a 
range of different floods.  Furthermore, they can be used to quantify the hydraulic benefits of 
flood mitigation options such as stormwater upgrades and detention basins. 
 
Further details on the model development process, along with the results of the model validation 
are provided below.   

3.2 Hydrologic Model Development 

3.2.1 General 

The most common method of quantifying flood flows (i.e., discharges) at a particular location in 
a catchment is via a hydrologic computer model.  A hydrologic model is a mathematical 
representation of the various processes that transform rainfall into runoff.   
 
The Watershed Bounded Network Model (WBNM) (Boyd et al, 2012) software was used to 
develop hydrologic computer models of the Bridges Road, Jamberoo Town Centre, and Wyalla 
Road catchments.  The following sections provide a summary of the model development process.   

3.2.2 Subcatchment Parameterisation 

Each catchment was subdivided into smaller subcatchments based on the alignment of major 
flow paths, key topographic divides and the location of stormwater pipes and pits.  The 
subcatchments were delineated with the assistance of the CatchmentSIM software (Catchment 
Simulation Solutions, 2020) using a 1 metre Digital Elevation Model (DEM) derived from the 
LiDAR data.  The WBNM subcatchment layout is presented in Figure 5. 
 
Key hydrologic properties including subcatchment area were calculated automatically for each 
subcatchment using CatchmentSIM.  Impervious proportions for each subcatchment were 
defined based on recent aerial imagery for each catchment.  Impervious areas included roads, 
concrete paths/driveways and rooves.  A “background” impervious allowance of 5% was also 
included to account for impervious areas obscured by vegetation. 
 
The adopted subcatchment parameters are provided in Appendix C.   

3.2.3 Rainfall Loss Model 

During a typical rainfall event, not all of the rain falling on a catchment is converted to runoff.  
Some of the rainfall may be intercepted and stored by vegetation, some may be stored in small 
depression areas, and some may infiltrate into the underlying soils.  
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To account for rainfall “losses” of this nature, the hydrologic model incorporates a rainfall loss 
model.  For this study, the “Initial-Continuing” loss model was adopted, which is recommended 
in ‘Australian Rainfall and Runoff – A Guide to Flood Estimation’ (Ball et al, 2019) (ARR2019). 
 
This loss model assumes that a specified amount of rainfall is lost during the initial 
saturation/wetting of the catchment (referred to as the ‘Initial Loss’).  Further losses are applied 
at a constant rate to simulate infiltration/interception once the catchment is saturated (referred 
to as the ‘Continuing Loss Rate’).  The initial and continuing losses are effectively deducted from 
the total rainfall over the catchment, leaving the residual rainfall to be distributed across the 
catchment as runoff.   
 
The rainfall losses were defined based on information extracted from the ARR2019 Data Hub and 
were validated against recorded information for the August 2020 flood.  Further information on 
the adopted rainfall losses and the outcomes of the model validation is provided in Section 3.4. 

3.3 Hydraulic Model Development 

3.3.1 General 

Hydraulic computer models are the most common method of simulating flood behaviour through 
a particular area of interest.  They can be used to route discharge hydrographs generated by the 
hydrologic model and predict flood characteristics such as peak flood level, depth and flow 
velocity.   
 
The TUFLOW software (version 2020-10-AA) was used to develop separate hydraulic computer 
models of the Bridges Road, Jamberoo Town Centre, and Wyalla Road catchments.  TUFLOW is a 
fully dynamic, 1D/2D finite difference hydraulic model developed by BMT (2020).  It is used 
extensively across Australia to assist in defining flood behaviour. 
 
The following sections describe the hydraulic model development process. 

3.3.2 Model Grid Size and Extent 

A 2-dimensional hydraulic model of each catchment was developed using the TUFLOW software.   
The extent of each hydraulic model is shown in Figure 6. 
 
The TUFLOW software uses a grid to define the spatial variation in topography and hydraulic 
properties across the model area.  A 1 metre grid size was adopted for this study.  The 1 metre 
grid size is considered to provide a reasonable representation of the variation in terrain and 
hydraulic roughness across the catchments while keeping simulations times within reasonable 
limits. 

3.3.3 Model Topography 

Elevations were assigned to grid cells within the 2D domain based on the DEM derived from 
LiDAR data.  The LiDAR across the Bridges Road catchment was collected in 2018 and, therefore, 
provides a good representation of contemporary topography.  However, the LiDAR across the 
Wyalla Road and Jamberoo Town Centre catchments was collected in 2011.  Although there have 
been minimal changes in terrain across the Jamberoo Town Centre since 2011, the Sproule 
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Crescent/Gibson Road subdivision was not represented.  Therefore, it was necessary to 
incorporate work-as-executed survey information for this area into the model in addition to 
ground survey collected specifically for the study to ensure a reliable representation of 
contemporary catchment conditions is provided across the full study area. 

3.3.4 Material Types / Hydraulic Roughness 

The TUFLOW software employs material polygons to define the variation in hydraulic roughness 
across each catchment.  Material polygons were digitised across each model area based on 
recent aerial imagery.   The spatial distribution of the different material types is shown in 
Figure 6, and the corresponding roughness coefficients are provided in Table 3.  Where possible, 
roughness values documented in the ‘Ooaree Creek and Werri Lagoon Catchment Flood Study’ 
(SMEC, 2019) were also adopted as part of the current study to ensure consistency. 
 
Table 7 Roughness Values for the TUFLOW Model 

Material Description 
Roughness 
Coefficient 

Grass 0.035 

Light vegetation/shrubs 0.040 

Creek/waterways 0.036 

Trees 0.096 

Concrete 0.024 

Dense vegetation 0.120 

Buildings 1.000 

3.3.5 Stormwater System 

Each catchment includes a stormwater system that is designed to capture runoff across the urban 
areas during frequent rainfall events and convey it below ground and into the receiving 
waterways.  Therefore, it was considered important to incorporate the stormwater system in the 
TUFLOW model to ensure the interaction between piped stormwater and overland flows across 
the urban sections of each catchment was represented. 
 
A representation of all Council-owned stormwater assets was included within the TUFLOW 
models as a dynamically linked 1-Dimensional (1D) network.  This allowed representation of the 
conveyance of flows by the stormwater system below ground as well as simulation of overland 
flows in two dimensions once the capacity of the stormwater system is exceeded.   
 
Stormwater system information contained in Council’s stormwater asset GIS layer as well as 
information contained in past hydraulic models and work-as-executed plans for new 
developments was used to define the stormwater system in the TUFLOW model.  The extent of 
the stormwater system included within the TUFLOW models is shown in Figure 6. 
 
Stormwater inlets may also become blocked by debris during a flood.  As a result, most 
stormwater inlets will not operate at full efficiency during most floods.  In recognition of this, a 
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50% blockage factor was applied to all “sag” stormwater inlets and 20% blockage was applied to 
“on-grade” stormwater inlets. 

3.4 Model Validation 

3.4.1 General 

Computer flood models are approximations of a very complex process and are generally 
developed using parameters that are not known with a high degree of certainty and/or are 
subject to natural variability.  This includes catchment roughness as well as blockage of hydraulic 
structures.  Accordingly, the model should be validated using recorded information from historic 
floods to ensure the adopted model parameters are producing reliable estimates of flood 
behaviour.   
 
As discussed in Section 2.6, several residents in each catchment provided information on a flood 
that occurred in August 2020.  Therefore, this event was selected for validation purposes.  Further 
information on the outcomes of the model validation is provided below.   

3.4.2 Rainfall 

The August 2020 flood occurred as a result of rain falling between 7th August 2020 and 10th 
August 2020.  The most intense period of rain occurred on 8th August 2020.  The August event 
was also preceded with significant rainfall during late July.  As a result, each catchment would 
likely have been saturated by the time the main rainfall event occurred.    
 
Accumulated daily rainfall totals for each rainfall gauge that was operational during the 2020 
event were used to develop a rainfall isohyet (i.e., rainfall depth contour) map for the event, 
which is shown in Figure 7.  The isohyet map was used as the basis for assigning total rainfall 
depths to the WBNM hydrologic model. 
 
The isohyet map indicates that there was some spatial variation in rainfall across Jamberoo 
relative to Gerringong during the 2020 event. More specifically, it indicates that around 270 mm 
of rain fell over 3 days within the Bridges Road catchment while 280 mm of rain fell across the 
Wyalla Road and Jamberoo Town Centre catchments.   
 
The temporal (i.e., time-varying) distribution of rainfall was determined based on the closest 
active continuous rainfall gauge during this event.  The closest continuous gauge with data to the 
Bridges Road catchment was determined to be the Kiama (Bombo Headland) (Gauge #28252) 
while the closest continuous gauge to the Jamberoo Town Centre and Wyalla Road catchments 
was the Wollongong Airport (Gauge #68241).  However, the rainfall for each continuous gauge 
was “factored” to ensure the total rainfall depth across each catchment reflected the rainfall 
depths shown in Figure 7.  
 
It was determined that the hydrologic and hydraulic models were unable to reproduce the flood 
depths that were reported by the community across the Bridges Road catchment based upon the 
rainfall from Kiama (Bombo Headland) gauge.  As shown in Figure 7, there were some notable 
differences in rainfall between the Bridges Road catchment and Kiama (Kiama appears to have 
received > 100mm less rainfall during the event).  Therefore, it is possible that the rainfall that 
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was recorded at the Kiama (Bombo Headland) gauge did not provide a true representation of the 
temporal variation in rainfall at the Bridge Road catchment (anecdotal reports from residents 
tends to confirm that local rainfall was much higher than what was captured at the Kiama gauge).  
Subsequent sensitivity simulations for the Bridges Road catchment were completed assuming 
that the most intense period of rainfall was 20% higher than what is shown in the isohyet map 
and this provided a much better comparison.  Therefore, this modified rainfall was adopted for 
the Bridges Road catchment for the validation simulations. 
 
The continuous rainfall information was also analysed relative to design rainfall-intensity-
duration information for each catchment.  This information is presented in Appendix D and 
indicates that the 2020 event was approximately equivalent to a 20% AEP design rainfall event.   

Rainfall Losses 
The rainfall losses that were adopted for the validation simulations were extracted from 
Australian Rainfall and Runoff 2019 (ARR2019) Data Hub.  Separate rainfall losses were extracted 
for the Gerringong and Jamberoo areas, as summarised in Table 8.   
 
Table 8 Adopted Rainfall Losses 

Catchment 
Land Use 

Description 
Storm/Initial Loss 

(mm) 
Continuing Loss 

(mm/hr) 

Bridges Road 
Pervious 28 1.6 

Impervious 1 0 

Jamberoo Town Centre 
& Wyalla Road 

Pervious 37 1.7 

Impervious 1 0 

 
The storm/initial rainfall losses were calculated by adopting the rural storm loss values for each 
catchment documented on the Data Hub and applying a 40% reduction factor to reflect the 
significant non-rural makeup of each catchment.  The reduction factor was applied based upon 
information contained in Section 3.5.3.2.1 of Book 5 of ARR2019. 
 
The continuing loss rate for each catchment was also extracted from the Data Hub.  However, a 
60% reduction factor was applied to the loss rates in accordance with the NSW specific 
jurisdictional guidance that is also documented on the Data Hub. 

3.4.3 Results 

The historic rainfall data were applied to each WBNM model and the WBNM models were used 
to simulate the transformation of this rainfall into runoff for the 2020 event.  The discharges 
generated by the WBNM model were then applied to each of the TUFLOW hydraulic models to 
simulate the movement of floodwaters across each catchment for the August 2020 flood.   
 
Peak floodwater depths generated by the TUFLOW model for the 2020 simulation are provided 
in Figure 8.  Also included on Figure 8 are locations where water depths were reported by the 
community as part of the questionnaire responses documented in Section 2.6.  The reported 
flood depth at each location along with the simulated floodwater depth at the same location is 
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provided as text that is attached to each label (reported/observed depths are provided in red 
and simulated depths are provided in green).   
 
A comparison between reported and simulated water depths is also provided in Table 9.  The 
‘confidence level’ that was reported by the community for each reported floodwater depth is 
also provided in and provides an indication of the flood depth reliability provided by the 
respondent, i.e.: 

 High = exact 

 Medium = better than 0.1m 

 Low = better than 0.5m.   

Table 9 Comparison between simulated and observed floodwater depths for the 2020 flood 

Catchment 
Location 

ID 
Street 

Observed 
Flood 

Depth* (m) 

Flood Depth 
Confidence 

Level 

Simulated 
Flood 

Depth (m) 

Difference 
(m) 

B
ri

d
ge

s 
R

o
ad

 C
at

ch
m

en
t 

42A Craig Place 0.01 High 0.05 0.04 

42B Craig Place 0.75 High 0.48 -0.27 

46 Craig Place 0.2 High 0.21 0.01 

50B Henry Lee Drive 0.6 High 0.45 -0.15 

50A Henry Lee Drive 0.25 High 0.18 -0.07 

53 Willowbank Place 0.2 Medium 0.21 0.01 

54B Fern Street 0.2 High 0.09 -0.11 

54A Fern Street 0.1 High 0.10 0.00 

60B Fern Street 0.06 High 0.06 0.00 

60A Fern Street 0.1 High 0.10 0.00 

67B Willowbank Place 0.1 High 0.08 -0.02 

67A Willowbank Place 0.2 High 0.18 -0.02 

P01 Bridge Street 0.15 Medium 0.12 -0.03 

P02 Willowbank Place 0.25 Medium 0.21 -0.04 

P03 Henry Lee Drive 0.4 Medium 0.36 -0.04 

P04 Fern Street 0.2 Medium 0.18 -0.02 

P05 Fern Street 0.1 Medium 0.10 0.00 

P06 Willowbank Place 0.3 Medium 0.26 -0.04 

P07 Willowbank Place 0.1 Medium 0.07 -0.03 

Ja
m

b
er

o
o

 
To

w
n

 C
e

n
tr

e 41 Allowrie Street 0.2 Medium 0.26 0.06 

12A Beattie Street 0.1 Medium 0.11 0.01 

P08 Young Street 0.1 Medium 0.07 -0.03 

P09 Macquarie Street 0.2 Medium 0.18 -0.02 
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Catchment 
Location 

ID 
Street 

Observed 
Flood 

Depth* (m) 

Flood Depth 
Confidence 

Level 

Simulated 
Flood 

Depth (m) 

Difference 
(m) 

W
ya

lla
 R

o
ad

 

57 Sproule Crescent 0.1 Medium 0.11 0.01 

65B Sproule Crescent 0.14 High 0.19 0.05 

65A Sproule Crescent 0.14 High 0.12 -0.02 

66 Sproule Crescent 0.075  -  0.07 0.00 

68 Wyalla Road 0.15 Medium 0.13 -0.02 

7 Sproule Crescent 0.06 Medium 0.04 -0.02 

* Flood depths are based upon interpretation of photographs and flood descriptions provided by the community. Therefore, 
they should be considered approximate only. 

 
The flood level comparison provided in Table 9 shows that the TUFLOW models generally 
provides a reasonable reproduction of recorded floodwater depths.  In all cases but one the 
TUFLOW model predicts water depths that are within 0.15 metres of reported flood levels.  The 
average difference between the simulated and surveyed flood levels is -0.03 metres and the 
absolute average difference between the simulated and surveyed flood levels is 0.04 metres.   
 
The only significant discrepancy is Point 42B where the simulated level is 0.27m lower than the 
reported flood depth.  However, the respondent did note that the fences in this area significantly 
elevated water levels on the upstream side of the fences and an explicit representation of these 
fences could not be included in the model.  Therefore, this difference is attributed to localised 
catchment features that are beyond the level of detail that can be incorporated in hydraulic 
models. 
 
Overall, it is considered that the TUFLOW model is providing a reasonable reproduction of the 
2020 event.   
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4 DEFINING THE EXISTING FLOODING 

PROBLEM 

4.1 Introduction 

The following sections describe the assessment that was completed to define the nature and 
extent of the existing flooding problem within the Bridges Road, Jamberoo Town Centre, and 
Wyalla Road catchments.  This involved using the validated hydrologic and hydraulic models to 
simulate a range of design floods.  The outputs from the design flood simulations were 
subsequently interrogated to identify flooding “problem areas”.   
 
The following sections describe how the design flood simulations were completed and how the 
flooding problem areas were identified.  This includes an assessment of the potential for 
floodwaters to impact on people, vehicles, and properties as well as the likely financial impacts 
of flooding to homes and businesses within each catchment.  This analysis served as the basis for 
identifying areas that would benefit from the implementation of flood mitigation measures, 
which are discussed in Section 5. 

4.2 Design Flood Simulations 

4.2.1 General 

Design floods are hypothetical floods that are commonly used for floodplain management 
investigations.  Design floods are based on statistical analysis of rainfall and flood records and 
are typically defined by their probability of exceedance.  This is typically expressed as an Annual 
Exceedance Probability (AEP). 
 
The AEP of a particular flood level or discharge at a specific location is the probability that the 
flood level/discharge will be equalled or exceeded in any one year.  For example, a 1% AEP flood 
has a 1% chance of being equalled or exceeded in any one year.   
 
Design floods are typically estimated by applying design rainfall to the hydrologic model to 
develop design flood hydrographs at various locations throughout the catchment. The design 
flood hydrographs are then applied to the hydraulic model to derive design flood level, depth 
and velocity estimates.  The procedures employed in deriving design flood estimates for this 
study are outlined in the following sections. 

4.3 Hydrology 

4.3.1 Design Rainfall 

Point design rainfall for the 20%, 5% AEP and 1% AEP events were extracted from the Bureau of 
Meteorology’s ‘Design Rainfall Data System (2016)’ at the centroid of the Bridges Road 
catchment as well as at the centroid of the combined Jamberoo Town Centre and Wyalla Road 
catchments.  The adopted rainfall intensities for each design storm and duration are summarised 
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in Table 10.  The resulting intensity-frequency-duration (IFD) curves for each catchment are also 
provided in Appendix D.   
 
Table 10 Design Rainfall Depths  

Duration 
(mins) 

Rainfall Depth (mm) 

20% AEP 5% AEP 1% AEP PMP 

Gerringong Jamberoo Gerringong Jamberoo Gerringong Jamberoo Gerringong Jamberoo 

10 19.8 20.1 29.1 29.6 41.4 42.5 N/A N/A 

15 24.5 24.8 36.1 36.7 51.5 52.7 170 170 

20 28.1 28.5 41.4 42.1 59.1 60.5 N/A N/A 

25 31.1 31.4 45.7 46.5 65.3 66.8 N/A N/A 

30 33.6 34.0 49.4 50.2 70.6 72.2 240 240 

45 39.8 40.3 58.3 59.2 83.1 84.9 300 300 

60 44.8 45.4 65.4 66.5 92.7 94.8 350 350 

90 53.1 53.9 76.9 78.3 108 111 440 440 

120 60.3 61.3 86.6 88.4 121 124 520 520 

180 72.6 74.2 103 106 141 146 640 640 

270 88.5 91 124 129 168 175 N/A N/A 

360 102 106 143 148 191 200 740 740 

540 126 131 175 183 231 243 N/A N/A 

720 146 152 202 213 266 281 N/A N/A 

 
For all design storms, the design rainfall was uniformly distributed across each catchment.  As 
the contributing catchments comprised less than 1 km2, no areal reductions factors were applied 
to the point rainfall depths before application to the hydrologic model. 
 
As part of the study, it was also necessary to define flood characteristics for the Probable 
Maximum Flood (PMF).  The PMF is the largest flood that could conceivably occur across a 
particular area.  The PMF is estimated by routing the Probable Maximum Precipitation (PMP) 
through the hydrologic model.  The PMP is defined as the greatest depth of rainfall that is 
meteorologically possible at a specific location.   
 
PMP depths were derived for a range of storm durations up to and including 6-hours based on 
procedures set out in the Bureau of Meteorology's ‘Generalised Short Duration Method’ (GSDM) 
(Bureau of Meteorology, 2003).  The GSDM PMP calculations are included in Appendix D and the 
calculated rainfall depths are summarised in Table 10.   
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4.3.2 Rainfall Losses 

As discussed in Section 3.2.3, the Initial / Continuing rainfall loss model was adopted as part of 
the study, as recommended in ‘Australian Rainfall & Runoff’ (Ball et al, 2019) (ARR2019). 
 
Probability neutral burst losses from the ARR Data Hub were applied as initial losses in the models 
as per the current NSW advice on the Data Hub. The initial rainfall losses are summarised in Table 
11 for each design storm frequency and duration. 
 
Table 11 Initial Rainfall Losses  

Storm 
Duration  

Initial Loss (mm) 

20% AEP 5% AEP 1% AEP PMP 

< 1 hour 13.9 15.5 16.9 0 

1 hour 13.9 15.5 16.9 0 

1.50 hour 15.4 15.9 14.9 0 

2 hours 15.6 16.1 13.3 0 

3 hours 16.2 16.1 10.2 0 

6 hours 17.3 16.2 8.7 0 

12 hours 18.8 18.1 11.2 0 

18 hours 22.3 18.0 5.3 0 

24 hours 25.2 21.9 7.7 0 

36 hours 30.2 25.9 7.4 0 

48 hours 35.8 38.0 8.8 0 

72 hours 38.2 37.4 26.5 0 

 
The validated continuing loss rates documented in Section 3.4.2 (which were also downloaded 
from the ARR2019 Data Hub with appropriate adjustment factors applied) were retained for 
application as part of the design flood simulations for design storms up to and including the 1% 
AEP event. 
 
For the PMP, Section 4.2.2.3 of Book 8 of ARR2019 recommends that for sub-humid areas of 
south-eastern Australia, a pervious burst loss of 0 mm should be adopted for shorter duration 
PMP events.  Section 4.3.4.3 of the same book also recommends a pervious continuing loss rate 
of 1 mm/hr for south-eastern Australia.  For impervious areas, the 0mm initial loss and 0 mm/hr 
continuing loss rate that was utilised for the other design flood simulations were also retained 
for the PMP simulations. 

4.3.3 Temporal Patterns 

ARR2019 requires application of multiple different temporal patterns for each storm duration 
and frequency (i.e., the temporal patterns describe the time variation in rainfall throughout the 
storm).  The temporal patterns for each catchment were downloaded from the ARR2019 Data 
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Hub and were used to simulate the temporal distribution of rainfall for each design storm.  In 
accordance with ARR2019 for catchments with an area less than 75 km2, the “point” temporal 
patterns were selected to describe the temporal variation in rainfall.   
 
ARR2019 groups the temporal patterns into “frequent”, “intermediate” and “rare” groupings, 
which were applied to each design storm as follows: 

 Frequent temporal patterns: 20% AEP 

 Intermediate temporal patterns: 5% AEP 

 Rare temporal patterns: 1% AEP 

 
For the PMP, a single temporal pattern was adopted for each PMP storm simulation in line with 
the approach recommended in the ‘Generalised Short Duration Method’ (GSDM) (Bureau of 
Meteorology, 2003). 

4.3.4 Results 

The WBNM models were used to simulate rainfall runoff processes for the complete suite of 
design storms.  This included the design 20%, 5%, and 1% AEP storms as well as the PMP. 
 
As outlined in Section 4.3.3, a suite of ten temporal patterns were used to represent the temporal 
variation in rainfall for each design flood frequency up to and including the 1% AEP event.  The 
peak discharges from the full suite of temporal patterns for each design event were reviewed to 
determine the critical storm duration and the representative temporal pattern for the critical 
storm duration.  The critical duration for each subcatchment was defined as the storm duration 
that produced the highest average peak discharge (based on consideration of the peak discharges 
from all 10 temporal patterns).  The representative temporal pattern was then selected as the 
temporal pattern that generated the peak discharge immediately above the average discharge 
for the critical storm duration.   
 
The calculated critical storm durations, representative temporal patterns, and peak discharges 
for each subcatchment and each design storm are presented in Appendix E.   

4.4 Hydraulics 

4.4.1 General 

The hydraulic model was used to simulate design flood behaviour across each catchment for the 
design 20%, 5%, and 1% AEP floods as well as the probable maximum flood (PMF).  The 
procedures employed in developing the design flood estimates are outlined in the following 
sections. 

4.4.2 Critical Floods 

The outcomes of the ARR 2019 hydrologic analysis were reviewed to determine the total number 
of unique critical storm durations and temporal patterns that would need to be applied to the 
hydraulic model to simulate flood behaviour.  This determined that there were many unique 
combinations of storm durations and temporal patterns when considering all AEPs and 
subcatchments in each hydrologic model.  More specifically: 
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 Bridges Road: 

• 20% AEP: 8 unique critical storms 

• 5% AEP: 14 unique critical storms 

• 1% AEP: 11 unique critical storms 

 Jamberoo Town Centre:  

• 20% AEP: 10 unique critical storms 

• 5% AEP: 15 unique critical storms 

• 1% AEP: 9 unique critical storms 

 Wyalla Road:  

• 20% AEP: 11 unique critical storms 

• 5% AEP: 14 unique critical storms 

• 1% AEP: 10 unique critical storms 

 
The WBNM models run in a matter of seconds and can run a large number of storms in a relatively 
short amount of time.  However, the hydraulic models take several hours to run a single storm.  
Therefore, it was not considered feasible to run all unique combinations of storm durations and 
temporal patterns through the hydraulic model in a timely manner. 
 
Therefore, the assessment of critical durations and temporal patterns was restricted to a 
selection of “focus” locations in each catchment.  A total of 3 focus locations were identified in 
each catchment and are shown in Plate 1 and Plate 2. 
 

 
Plate 1 “Focus” locations (yellow points) selected for critical duration & temporal pattern analysis for 

Jamberoo Town Centre and Wyalla Road catchments 

 



Gerringong & Jamberoo 
Flooding Investigation 

 
 
 

 
 

24 

 
Plate 2 “Focus” locations (yellow points) selected for critical duration & temporal pattern analysis for 

Bridges Road catchment 
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Once the assessment of critical durations and temporal patterns was reduced to the 3 focus 
locations within each catchment, the number of unique durations and temporal patterns was 
reduced to a more manageable level (i.e., no more than 3 unique storms per design flood).  The 
adopted critical storms durations and temporal patterns that were adopted for each catchment 
for application to the hydraulic model are summarised in Table 12 , Table 13 and Table 14. 
 
Table 12 Adopted temporal patterns and storm durations for hydraulic analysis of Bridges Road catchment 

Design Storm 
Temporal Pattern ID 

20 min 30min 45min 1 hour 

20%AEP    5985 

5%AEP   5952, 5954 6013 

1%AEP 5845 5907   

 
Table 13 Adopted temporal patterns and storm durations for hydraulic analysis of Jamberoo Town Centre 

catchment 

Design Storm 
Temporal Pattern ID 

1 hour 1.5 hours 2 hours 3 hours 

20%AEP 5985 6021  6095 

5%AEP 5980  6042  

1%AEP  5863, 5996   

 
Table 14 Adopted temporal patterns and storm durations for hydraulic analysis of Wyalla Road catchment 

Design Storm 
Temporal Pattern ID 

10 min 15 min 20 min 25 min 30 min 45 min 1 hour 

20%AEP   5862    5985 

5%AEP  5819  5886  5954  

1%AEP 5774  5842  5906   

4.4.3 Design Flood Envelope 

As discussed, multiple storms were simulated for each design flood.  As a result, a range of results 
were generated for each design flood as part of the design modelling.  
 
Therefore, the results from each of the individual simulations (i.e., different storm durations and 
temporal patterns) were merged to form a “flood envelope” for each design flood.  This involved 
extracting and comparing peak flood levels, depths and velocities at each hydraulic model grid 
cell and adopting the highest depth, level and velocity at each grid cell.  It is this design flood 
envelope, comprising the critical depths, velocities and levels at each grid cell that forms the basis 
for the results documented in the following sections. 
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4.4.4 Design Floodwater Depths, Levels and Velocities 

Peak flood levels, depths and velocities for the 20% AEP, 5% AEP and 1% AEP floods as well as 
the PMF were extracted from the results of the TUFLOW modelling and are presented in the 
following figures: 

 Peak floodwater depths and flood level contours: Figures 9 to 12 

 Peak flow velocities: Figures 13 to 16 

 
The design flood results were subsequently used to quantify the potential hazard that 
floodwaters could pose to vehicles, people, and buildings in each catchment as well as the 
potential economic impact of flooding.  These outcomes are discussed in more detail below. 

4.5 Identifying Flooding Problem Areas 

4.5.1 Impact of Flooding on Vehicles, People and Buildings 

The depth and velocity results from the design flood simulations were used to prepare flood 
hazard category mapping for each catchment based on the definitions provided in Table 15 and 
Plate 3.  As shown in Table 15 and Plate 3, the flood hazard categories show the potential for 
floodwater to present a danger to vehicles, people, and buildings.  Therefore, the hazard 
categories provide a useful tool for understanding the potential impact that flooding may have 
across each catchment. 

 
Plate 3 Flood hazard vulnerability curves (Ball et al, 2019) 
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Table 15 Description of Adopted Flood Hazard Categories (Geoscience Australia, 2016) 

Hazard 
Category 

Description 

H1 Relatively benign flood conditions.  Generally safe for vehicles, people and buildings. 

H2 Unsafe for small vehicles  

H3 Unsafe for vehicles, children and the elderly 

H4 Unsafe for vehicles and people of all ages & levels of mobility 

H5 
Unsafe for vehicles and people. All building types vulnerable to structural damage. Some less 
robust building types vulnerable to failure  

H6 Unsafe for vehicles and people. All building types considered vulnerable to failure. 

 
The flood hazard category mapping for the 20% AEP, 5% AEP and 1% AEP floods and the PMF are 
provided in Figures 17 to 20. 
 
The flood hazard mapping demonstrates the following potential flooding impacts within each 
catchment: 

 Bridges Road Catchment: 

• Michael Cronin Oval to Willowbank Place: Localised areas of H3 hazard are predicted 
through a number of properties adjoining Gowan Place and Willowbank Place during 
events up to and including the 1% AEP flood (i.e., unsafe for children and the elderly).  
During the PMF, more extensive areas of H4 (unsafe for all people) and some areas of 
H5 hazard (potential for damage to buildings) are predicted through the rear yards of 
several Willowbank Place and Gowan place properties. 

• Willowbank Place to Bridges Road: O’Connell Place would be exposed to H5 hazard 
during the 1% AEP flood and H6 hazard during the PMF so would be unsafe for vehicles 
and people.  Water depths within the detention basin south of Bridges Road would also 
be sufficient to overtop Bridges Road and produce H5 hazard within the basin.  During 
the PMF, H4 and H5 hazard are predicted across Bridges Road and H5 hazard would also 
occur along either side of Fern Street. 

• Bridge Road to Henry Lee: Notable overland flooding is predicted through a large 
number of properties adjoining Fern Street, Craig Place and Henry Lee Drive/Burnet 
Avenue during floods as frequent as the 20% AEP event.  During the 1% AEP flood, H2 
and H3 hazard areas are predicted around some buildings with localised areas of H4 
hazard also evident (unsafe for people).  During the PMF, a notable H5 hazard area is 
predicted to extend through the rear yards of most Fern Street, Craig Place and Henry 
Lee Drive properties. 

 Jamberoo Town Centre Catchment: 

• Macquarie Street to Beattie Street: The capacity of the main culvert located 
immediately south of the Macquarie Street and Young Street intersection is predicted to 
be exceed during floods equal to and greater than the 5% AEP event.  This is predicted 
to produce H3 hazard through some adjoining properties along with H5 hazard along 
Young Street in the 1% AEP flood.  During the PMF, a continuous area of H5 hazard is 
predicted along Young Street between Macquarie Street and Beattie Street with 
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localised areas of H6 hazard also evident. Some areas of H4 and H5 hazard are also 
predicted through parts of residential properties located on the eastern side on Young 
Street.   

• Beattie Street to Allowrie Street:  The Jamberoo Preschool is considered to be the 
highest/most critical flood exposure site in the catchment.  H5 hazard (unsafe for 
vehicles and people) is predicted across parts of the rear car park and H3 hazard is 
predicted elsewhere around the Preschool/School of Arts building (unsafe for children).  
During the PMF, the entire Preschool/School of Arts building is predicted to be 
surrounded by H5 hazard and H5 hazard is also predicted to extend across a significant 
proportion of Allowrie Street. 

• Allowrie Street to Minnamurra Lane: H2 and H3 hazard is predicted across a number of 
properties located on the northern side of Allowrie Street.  The swale located across the 
rear yards on some properties that discharges into the open channel that drains through 
the gold course is predicted to experience H4 hazard increasing up to H5 (although the 
H5 hazard is typically contained to the Golf Course).  During the PMF, multiple 
properties located on the northern side of Allowrie Street are predicted to be impacted 
by H4 and H5 hazard. 

 Wyalla Road Catchment: 

• Relatively shallow inundation is predicted across much of the catchment during floods 
up to and including the 1% AEP flood.  In general, this is predicted to result in relatively 
low hazard categories (i.e., no greater than H3).  However, as discussed in the next 
section, even relatively shallow inundation depths are sufficient to produce notable 
flood damages costs across some Sproule Crescent properties.  During the PMF, Wyalla 
Road would be extensively impacted by H5 hazard and the hazard across the rear yards 
of some Sproule Crescent properties would increase to H3 which is dangerous for 
elderly people.  

4.5.2 The Cost of Flooding 

To assist in quantifying the financial impacts of flooding on the community, a flood damage 
assessment was also completed.  The flood damage assessment is intended to estimate flood 
damage costs for residential, commercial, and industrial properties across each catchment.  This 
includes damage associated with above floor inundation as well as damage to properties even 
when above floor flooding is not predicted (e.g., damage to garden sheds, fences etc).   

Property Database 
A property database was developed as part of the study to enable the damage calculations to be 
prepared.  The database was developed in GIS and included floor levels for all habitable buildings 
located within the PMF extent.  Floor levels for high flood exposure sites were surveyed (refer to 
Sections 2.3.1 and 2.4.3), while floor levels for the balance of properties were estimated using a 
“drive by” survey technique (estimating the height of the floor above ground level and then 
converting this to an associated floor level using the LiDAR information).   
 
The property database also included characteristics of each building such as property type (i.e., 
residential, commercial, or industrial), number of building floor levels, number of storeys, and 
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the value of the contents (low, medium, high) and size of the building (small, medium and large) 
for commercial and industrial properties. 

Damage Calculations 
Flood damage estimates were prepared for each potentially flood liable property in each 
catchment by comparing the design flood level estimates with the floor levels for each property 
to determine an above floor flooding depth for each design flood.  The above floor flooding 
depths were then combined with flood damages curves (relationships that describe the typical 
damage cost relative to the depth of above floor flooding) to provide a flood damage estimate 
for each property for each design flood.  The adopted flood damage curves are included in 
Appendix F. 
 
The flood damage calculations account for the following types of damage that can be readily 
accounted for in monetary terms: 

 Direct damage costs which are costs associated with water coming into direct contact with 
buildings and contents; and 

 Indirect damage costs which are costs incurred outside of the specific inundation event, 
such as clean-up costs and loss of trade (for commercial and industrial properties). 

 
Costs that cannot be readily accounted for in monetary terms (e.g., emotional stress) were not 
included in the damage calculations. 
 
As part of the damage cost calculations, the number of properties subject to above floor 
inundation during each design flood was calculated.  This information is summarised in Table 16.   
 
Table 16 Number of Properties Subject to Above Floor Inundation  

Flood Event 

Bridges Road Jamberoo Town Centre Wyalla Road 

Residential 
Commercial / 

Industrial 
Residential 

Commercial / 
Industrial 

Residential 
Commercial 
/ Industrial 

20% AEP 5 0 3 2 8 0 

5% AEP 12 0 6 2 9 0 

1% AEP 16 0 7 2 11 0 

PMF 32 1 20 5 17 0 

 
Table 16 shows that above floor flooding is predicted to occur in each of the three catchments 
during floods as frequent as the 20% AEP event.  If a 1% AEP flood were to occur, it will likely 
result in 16 residential buildings with above floor flooding in the Bridges Road catchment, 7 
residential buildings (plus 2 commercial buildings including the Pre-School) with above floor 
flooding in the Jamberoo Town Centre catchment and 11 residential buildings with above floor 
flooding in the Wyalla Road catchment.  A total of 69 buildings would be impacted by above floor 
flooding during a PMF. 
 
The damage estimates for each design flood and catchment are summarised in Table 17, Table 
18 and Table 19.  It indicates that if a 1% AEP flood were to occur, $1.4 million worth of damage 
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could be expected in the Bridges Road catchment, over $1 million of damages is predicted within 
the Jamberoo Town Centre catchment (including a $285,000 damage contribution from the Pre-
School) and $1.2 million worth of damages is likely within the Wyalla Road catchment.   
 
Table 17 Summary of Flood Damages for Bridges Road Catchment 

Flood Event 

Flood Damages ($ millions) Incremental 
Contribution to 
Average Annual 

Damage 
Residential 

Commercial and 
Industrial 

Total Damages 

20% AEP 0.66 0 0.66 0.23 

5% AEP 1.14 0 1.14 0.14 

1% AEP 1.40 0 1.40 0.05 

PMF 2.82 0 2.82 0.02 

TOTAL AAD 0.44 

 
Table 18 Summary of Flood Damages for Jamberoo Town Centre Catchment 

Flood Event 

Flood Damages ($ millions) Incremental 
Contribution to 
Average Annual 

Damage 
Residential 

Commercial and 
Industrial 

Total Damages 

20% AEP 0.34 0.23 0.57 0.20 

5% AEP 0.56 0.27 0.83 0.11 

1% AEP 0.69 0.32 1.01 0.04 

PMF 1.82 0.51 2.33 0.02 

TOTAL AAD 0.36 

 
Table 19 Summary of Flood Damages for Wyalla Road Catchment 

Flood Event 

Flood Damages ($ millions) Incremental 
Contribution to 
Average Annual 

Damage 
Residential 

Commercial and 
Industrial 

Total Damages 

20% AEP 0.88 0 0.88 0.31 

5% AEP 1.07 0 1.07 0.15 

1% AEP 1.24 0 1.24 0.05 

PMF 1.85 0 1.85 0.02 

TOTAL AAD 0.52 

 
The damage estimates were also used to prepare an Average Annual Damage (AAD) estimate for 
each catchment.  The AAD takes into consideration the frequency of a particular flood occurring 
and the damage incurred during that event to estimate the average damage that is likely to occur 
each year, on average.  The AAD for each catchment were estimated to be: 
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 Bridges Road catchment: $440,000 per annum 

 Jamberoo Town Centre catchment: $360,000 per annum 

 Wyalla Road catchment: $520,000 per annum 

 
Accordingly, if the “status quo” was maintained, residents and business owners as well as 
infrastructure providers, such as Council, would likely be subject to cumulative flood damage 
costs of more than $1.3 million per annum (on average).   
 
The Wyalla Road catchment, despite being the smallest of the three catchments contributes the 
highest AAD.  This demonstrates that even relatively shallow depths of inundation can produce 
a significant economic impact in this catchment. 
 
The “incremental contribution of average annual damage” included in each table suggests that 
most of the AAD is contributed by the more frequent floods.  Therefore, there is potential for a 
significant reduction in flood damage costs if this more frequent flooding could be reduced.  
 
It should be noted that all damage costs are estimates only.  Actual damage costs during future 
floods may vary depending on the magnitude of the flood and the types of properties impacted.   

4.6 Potential Impacts of Future Development 

Each of the existing catchments already include significant urban areas.  However, the upper 
sections of the Wyalla Road and Jamberoo Town Centre catchments are more sparsely developed 
and there is evidence of new development occurring in these areas.   
 
To gain an understanding of the potential impacts that future development across each of the 
Jamberoo catchments may have on the existing flooding problem, the WBNM hydrologic models 
that were used to define existing catchment conditions were updated to include development 
across the upper sections of the Wyalla Road and Jamberoo Town Centre catchments.  This 
involved modifying the impervious proportion applied to all undeveloped “RU2” land (as defined 
in Kiama Municipal Council’s LEP 2011) from 5% impervious to 25% impervious.   
 
The updated hydrologic models were then used to re-simulate rainfall-runoff processes for the 
1% AEP flood under future development conditions (assuming no on-site detention/stormwater 
management system is employed as part of the new development).  The updated flow estimates 
from the WBNM models were then applied to the TUFLOW model to re-simulate each design 
flood for future development conditions.   
 
Flood level difference mapping was then prepared by subtracting peak future flood levels from 
existing flood levels for each design flood.  The resulting difference mapping is provided in Plate 
4 and shows the location and magnitude of changes in flood level associated with the potential 
future development across the Jamberoo area.  
 
Plate 4 shows that future development is predicted to produce negligible changes to existing 
flood levels across the Wyalla Road catchment.  However, future development does have the 
potential to increase peak 1% AEP flood levels at various locations across the Jamberoo Town 
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Centre catchment.  More specifically, existing flood levels are predicted to increase by 0.03 to 
0.05 m in Macquarie Street and Young Street, between Beattie Street and Allowrie Street 
(including the Pre-School) as well as across properties north of Allowrie Street. 
 

 
Plate 4 Peak 1% AEP flood level difference mapping for potential future development conditions 

 
Therefore, the flood modelling indicates that if future development were to occur across the 
Jamberoo area with no on-site detention/stormwater management, it has the potential to 
further exacerbate the existing flooding problems within the Jamberoo town centre.   

4.7 Summary of Flooding Problem Areas 

There are a number of areas within the Bridges Road, Jamberoo Town Centre and Wyalla Road 
catchments that have the potential to experience significant property damage and risk to life 
during floods within each catchment.  These areas include: 

 Bridges Road catchment: runoff originates from Michael Cronin Oval/Dorothy Bailey Field 
and passes through the rear yards of a number of properties adjoining Gowan Place and 
Willowbank Place producing H3 hazard (not safe for children) during the 1 % AEP flood and 
H5 hazard (not safe for children or adults) during the PMF.  H5 and H6 hazard is predicted 
down O’Connell Place and the capacity of the existing detention basin south of Bridges Road 
is exceeded during the 20% AEP flood.  Notable overland flooding is predicted through a 
large number of properties adjoining Fern Street, Craig Place and Henry Lee Drive/Burnet 
Avenue during floods as frequent as the 20% AEP event.  H3 and H4 hazard is predicted 
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across many of these properties increasing to H5 hazard during the PMF.  The frequency of 
overland flooding across much of the catchment indicates a lack of stormwater system 
capacity.   

 Jamberoo Town Centre catchment:  Floodwaters originate near the Macquarie Street and 
Young Street intersection where the capacity of the existing culvert is predicted to be 
exceeded in a 5% AEP flood.  Floodwaters are predicted to travel north along Young Street 
producing H4 hazard during the 1% AEP flood and H5 hazard during the PMF.  H3 and H4 
hazard conditions during the 1% AEP flood and H5 hazard conditions during the PMF are 
also predicted to extend downstream and surround the Jamberoo Pre-School and School of 
Arts building.  This flood exposure is significant when considering the vulnerability of the 
children that occupy this building.  H3 hazard during the 1% AEP flood and H5 hazard during 
the PMF is predicted across Allowrie Street as well as several properties located on the 
northern side of Allowrie Street.  The outcomes of the modelling as well as photographs of 
past floods show notable surcharging of flows from the stormwater system around the 
Jamberoo Pre-School and School of Arts building indicating a drainage “bottle neck” in the 
system downstream of this location. 

 Wyalla Road catchment:  properties within the catchment are most frequently exposed to 
H1 hazard, which is unlikely to pose a risk to life (although Wyalla Road would experience 
H5 hazard during the PMF making it unsafe for people and vehicles).  However, even 
relatively shallow depths are sufficient to produce above floor flooding across a number of 
properties on the eastern side of Sproule Crescent during frequent floods.  Therefore, the 
economic impact of flooding within the Wyalla Road catchment is predicted to be 
significant (over $0.5 million is expected across the catchment on an average annual basis).  
The high frequency of inundation also results in significant stress/anxiety for residents in 
the catchment.   

 
It should be noted that flooding in each catchment is complex, and it is not possible to represent 
all local features that may impact on the movement of floodwater in the flood model.  As a result, 
the results produced by the model and the associated economic impacts should be considered 
approximate only.   
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5 OPTIONS FOR MANAGING THE FLOODING 

PROBLEMS 

5.1 Overview 

The results documented in Chapter 4 show that a number of buildings within each catchment are 
potentially at risk of above floor flooding and significant flood damage costs.  In addition, the 
depth and speed of water movement has the potential to cause hazardous conditions for vehicles 
and people located within each catchment, particularly during more severe rainfall events.  
Accordingly, the following chapter outlines options that could be potentially implemented to 
better manage the flood risk and how these options were selected for detailed assessment (the 
detailed assessment of the options is documented in Chapter 6). 

5.2 Options Considered as Part of Current Study 
An initial list of potential flood risk management options was compiled for consideration by 
Council and its Catchment and Flood Risk Management Committee.  The risk management 
measures were developed based upon consideration of the following factors: 

 Location of high flood hazard or high flood damage properties 

 Feedback provided by the community 

 Recommendations in past reports 

 Council recommendations 

 
The list of options that were initially identified are summarised in Table 20 (Bridges Road 
catchment), Table 21 (Jamberoo Town Centre catchment) and Table 22 (Wyalla Road 
catchment).  The location of each option is also provided in Figure 21. 

5.3 Qualitative Assessment of Options 
It was not feasible to undertake a detailed assessment of more than 40 different flood risk 
management options.  Therefore, a qualitative assessment of each potential option was 
completed to provide an initial assessment of the potential feasibility of each option and to 
determine which measures showed merit for further detailed assessment.  The evaluation 
criteria that were employed to complete this assessment is summarised in Table 23.   
 
In general, where an option had a beneficial impact against the evaluation criteria, it was assigned 
a positive score (either +1 or +2).  Where an option had negligible impact, it was assigned a score 
of 0.  Where there was a perceived negative impact, a negative value was assigned (either -1 or 
-2).   
 
It was noted that each of the evaluation criteria listed in Table 23 would not always be considered 
equal and that higher weightings should be given to some of the evaluation criteria relative to 
others.  Therefore, “weightings” were applied for each of the evaluation criteria to reflect the 
relative important of each criterion in best managing the flood risk. 
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Table 20 Preliminary List of Flood Risk Management Options Considered for Bridges Road Catchment 

ID Potential Option Description of Option 

BR1 Michael Cronin Oval Topographic 
modifications 

Extend existing embankment to create continuous 
earthen embankment along northern side of Michael 
Cronin Oval to serve as a detention area 

BR2 Michael Cronin Oval Embankment 
modifications 

Regrade north-western corner of Michael Cronin oval to 
direct overland flow towards Athol Noble Oval 

BR3 Dorothy Bailey Field Detention Area Create embankment on northern side of Dorothy Bailey 
Field to create detention area 

BR4 Gowan Place detention area Create detention area south of 17 and 19 Gowan place 
to store runoff from Michael Cronin Oval and adjoining 
netball courts 

BR5 Gowan Place bund modifications Increase height of existing bund on southern side of 
properties located between 11 and 19 Gowan Place to 
reduce overland flow through properties 

BR6 Willowbank Place stormwater upgrade Replace existing "letter box" pit south of 42A 
Willowbank Place with larger, grated pit to provide 
greater inlet capacity and reduce potential for blockage 

BR7 Willowbank Place Bund Create bund along existing reserve south of the 
Willowbank Place cul de sac to direct flow into 
Willowbank Place 

BR8 Gowan Place stormwater upgrade Provide additional pits and pipes on northern side of 
Gowan Place to better capture runoff 

BR9 Bridges Detention Basin Upgrade Earthworks to create additional storage volume within 
detention area located on the southern side of Bridges 
Road 

BR10 Bridge Road Bund Create bund/embankment on northern side of Bridges 
Road to direct overland flow into Fern Street 

BR11 Chittick Bund Create a bund/swale to direct overland flow from open 
space to Fern Street 

BR12 Chittick Detention Area Modification 1 Subtle increase in height of existing embankments 
within eastern section of Chittock Lodge (e.g., 0.5m) to 
improve detention capacity and more efficiently direct 
water into stormwater system 

BR13 Chittick Detention Area Modification 2 Significant increase in height of existing embankments 
within eastern section of Chittock Lodge (e.g., 1m) to 
improve detention capacity and more efficiently direct 
water into stormwater system 

BR14 Fern Street Stormwater Upgrade Increase pipe sizes and provide additional pits from 
Bridge Street, along Fern Street down to Sandy Wha 
Road 

BR15 Vets Block Swale Modification Provide deeper swale along the northern boundary of 
the Vets Block 

BR16 Vets Block Vegetation Modifications Remove trees along drainage easement to protect pipes 
from tree roots and reduce potential for blockage of 
downstream pit 
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ID Potential Option Description of Option 

BR17 Open Fencing between Chittick Lodge 
and Burnet Ave 

Install open fencing to allow overland flows to travel 
more efficiently through properties, thereby reducing 
water depths 

BR18 Remove vegetation in detention area 
near Sandy Wha Road 

Reduce/remove vegetation from detention area to 
allow water to drain more freely from the area and 
improve efficiency of upstream stormwater system 

BR19 Lower elevation of Werri Lagoon 
beach bund 

Lower the elevation of the beach bund to allow the 
lagoon and upstream drainage system to drain into the 
ocean more efficiently 

BR20 Modify Werri Lagoon "overflow" pipe Modify "overflow" pipe to reduce blockage potential 
and allow pipe to more efficiently lower lagoon water 
levels 

 
Table 21 Preliminary List of Flood Risk Management Options Considered for Jamberoo Town Centre 

Catchment 

ID Potential Option Description of Option 

JTC1 Macquarie Street detention basin Create detention basin immediately south of Young 
St/Macquarie Street intersection 

JTC2 Young Street Culvert Culvert 1  Upgrade existing culvert along Young Street from 
Macquarie Street to Beattie St intersection 

JTC3 Young Street Culvert 2  Install new culvert along Young Street from Beattie St 
intersection to northern side of Bowling Club greens 

JTC4 Pre-school regrading Regrading of car park to create small (0.3m) bund at 
rear of school building and to re-direct flow in an 
easterly direction 

JTC5 Flood Barriers for Preschool Add flood proof barriers at rear of pre-school including 
automated barrier for gated entries 

JTC6 Preschool swale 1 Create grassed swale on western side of pre-school 
building to convey overland flow to Allowrie Street 

JTC7 Preschool swale 2  Create grassed swale on eastern side of pre-school 
building to convey overland flow to Allowrie Street 

JTC8 Pre-School stormwater modifications 1  Provide additional stormwater pipes along western side 
of pre-school/school of arts building 

JTC9 Pre-School stormwater modifications 2  Provide additional stormwater pipes along eastern side 
of pre-school/school of arts building 

JTC10 Allowrie Street Culvert Upgrade Provide additional culvert crossing of Allowrie Street to 
reduce drainage "bottleneck" afforded by historic bridge 

JTC11 Minnamurra Lane Culvert upgrade Upgrade existing Minnamurra Lane Culvert to prevent 
ponding on western side of road 

JTC12 Vegetation Management in creeks Remove vegetation / reduce vegetation density along 
open channel east of Minnamurra Lane to allow more 
efficient flow of water 
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Table 22 Preliminary List of Flood Risk Management Options Considered for Wyalla Road Catchment 

ID Potential Option Description of Option 

WR1 Wyall Road Basin Provide detention basin within open space east of 
Wyalla Road (near Gibson Crescent intersection 

WR2 Wyalla Road regrading Regrade Wyalla Road from west to east 

WR3 Wyalla Road drainage amplification 1 Provide additional stormwater pits and pipes along 
western side of Wyalla Road 

WR4 Wyalla Road bund 1 Earthworks to provide low level bund along western 
side of Wyalla Road 

WR5 Wyalla Road drainage amplification 2 Create new drainage reserve at rear of Wyalla Road 
properties and provide new stormwater pits and pipes 

WR6 Wyalla Road bund 2 Create bund / low level wall at rear of Wyalla Road 
properties to contain water to rear yards 

WR7 Sproule Crescent drainage upgrade Formalisation of continuous swale and upgraded 
stormwater system along the rear of Sproule Crescent 
properties 

WR8 Sproule Crescent flood barriers Install automatic flood barriers at water ingress points 
of Sproule Crescent properties 

WR9 Sproule Crescent drainage 
amplification 

Amplification of existing pipe system along rear 
boundaries of Sproule Crescent properties 

 
The weightings that were developed and applied to each evaluation criteria are represented in 
Table 24.  As shown in Table 24, the hydraulic performance on flood behaviour was assigned the 
highest weighting.  This was followed by community support, technical feasibility and then 
economic benefits, cost and environmental impacts.   
 
Each of the weightings in Table 24 were applied to the “raw” scores for each to develop weighted 
scores for each evaluation criteria.  The weighted scores are provided in in Appendix G. 
 
The weighted scores for each option were summed to provide an overall score for each option.  
This served as the basis for ranking option within each catchment.  The rankings assigned to each 
option are presented in Appendix G (higher overall scores were assigned a higher ranking relative 
to lower overall scores). 
 
The rankings were used as the basis for determining which options would move forward for 
detailed analysis, which is discussed below. 

5.4 Options Assessed in Detail  

As outlined in the previous sections, a qualitative assessment of each potential option was 
completed to provide an initial appraisal of the likely feasibility of each option and which options 
should be assessed in detail.  The outcomes of this assessment are presented in Appendix G. 
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Table 23 Adopted Evaluation Criteria and Scoring System for Qualitative Assessment of Options 

 
Score: 

Impact on flood 
behaviour 

Technical Feasibility 
Environmental 

Impacts 
Economic Benefit Cost Community Support 

-2 
Anticipated to result in 
significant increase in 
flood levels or extents 

Anticipated to involve 
significant technical 
challenges 

Significant negative 
environmental impact 

Significant increase in 
flood damage cost or 
increase in flood risk 

> $1 million Majority of 
community opposed  

-1 
Anticipated to result in 
minor increase on flood 
levels or extents 

Anticipated to involve 
moderate technical 
challenges 

Small negative 
environmental impact 

Minor increase in flood 
damage cost or increase in 
flood risk 

> $500k Some community 
opposed  

0 
Anticipated to have a 
negligible impact on flood 
levels or extents 

Anticipated to involve 
minor technical 
challenges 

Negligible 
environmental impacts 

No change in damages > $100k Neutral 

+1 

Anticipated to result in a 
minor decrease in flood 
levels or extents (impacts 
1-5 lots) 

Anticipated to involve 
negligible technical 
challenges 

Small opportunity for 
environmental 
enhancement 

Minor reduction in flood 
damage cost or reduction 
in flood risk 

> $50k Some community 
support 

+2 

Anticipated to result in a 
significant decrease in 
flood levels or extents 
(impacts 5 or more lots) 

Anticipated to involve 
no technical challenges 

Significant opportunity 
for environmental 
enhancement 

Major reduction in flood 
damage cost or reduction 
in flood risk 

< $50k Majority of 
community support 
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Table 24 Weightings applied to Scoring Criteria for Qualitative Assessment of Potential Floodplain Risk 
Management Options  

Scoring Criteria Weighting 

Impact on Flood Behaviour 35% 

Technical Feasibility 15% 

Environmental Impacts 10% 

Economic Benefit 10% 

Cost 10% 

Community support 20% 

 
Based upon this assessment, the options detailed in Table 25 (Bridges Road catchment), Table 
26 (Jamberoo Town Centre catchment) and Table 27 (Wyalla Road catchment) are recommended 
for detailed assessment as part of the next stage of work.  The location of each option is shown 
in Figure 22. 
 
The outcomes of the detailed evaluation of each option are presented in: 

 Section 6.2: Bridges Road catchment 

 Section 0 Jamberoo Town Centre catchment 

 Section 6.4: Wyalla Road catchment. 

 
Table 25 Options Recommended for Detailed Assessment for Bridges Road Catchment 

Option 
ID 

Option Description of Option 

B1 
Michael Cronin Field and 
Dorothy Bailey Field 
Detention Basins 

Extend existing embankment to create continuous earthen 
embankment along northern side of Michael Cronin Oval to serve 
as detention area & create embankment on northern side of 
Dorothy Bailey Field to create detention area 

B2 
Willowbank Pl Stormwater 
Upgrade 

Replace existing "letter box" pit south of 42A Willowbank Place with 
larger, grated pit to provide greater inlet capacity and reduce 
potential for blockage 

B3 Willowbank Pl bund 
Create bund along existing reserve south of the Willowbank Place 
cul de sac to direct flow into Willowbank Place 

B4 Chittick bund 
Create a bund/swale to direct overland flow from open space to 
Fern Street 

B5 
Chittick Detention Area 
Modification 

Subtle increase in height of existing embankments within eastern 
section of Chittock Lodge (e.g., 0.5m) to improve detention capacity 
and more efficiently direct water into stormwater system 

B6 
Vets Block Swale 
Modifications 

Provide deeper swale along the northern boundary of the Vets Block 

B7 
Fern Street Stormwater 
Upgrade 

Increase pipe sizes and provide additional pits from Bridge Street, 
along Fern Street down to Sandy Wha Road 
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Table 26 Options Recommended for Detailed Assessment for Jamberoo Town Centre Catchment 

Option 
ID 

Option Description of Option 

J1 
Macquarie Street 
detention basin 

Create detention basin immediately south of Young St/Macquarie 
Street intersection 

J2 Young Street Culvert 
Upgrade existing culvert along Young Street from Macquarie Street 
to Beattie St intersection & install new culvert along Young Street 
from Beattie St intersection to northern side of Bowling Club greens 

J3 
Flood Barriers for 
Preschool 

Add flood proof barriers at rear of pre-school including automated 
barrier for gated entries 

J4 Preschool Swale 
Create grassed swale on western side of pre-school building to 
convey overland flow to Allowrie Street 

J5 
Allowrie Street Culvert 
Upgrade 

Provide additional culvert crossing of Allowrie Street to reduce 
drainage "bottleneck" afforded by historic bridge 

 
Table 27 Options Recommended for Detailed Assessment for Wyalla Road Catchment 

Option 
ID 

Option Description of Option 

W1 Wyalla Road Bund 1 
Earthworks to provide low level bund along western side of Wyalla 
Road  

W2 
Wyalla Road Drainage 
Amplification 1 

Provide additional stormwater pits and pipes along western side of 
Wyalla Road 

W3 Wyalla Road Bund 2 
Create bund / low level wall at rear of Wyalla Road properties to 
contain water to rear yards 

W4 
Wyalla Road Drainage 
Amplification 2 

Create new drainage reserve at rear of Wyalla Road properties and 
provide new stormwater pits and pipes  

W5 
Sproule Crescent Drainage 
Upgrades 

Formalisation of continuous swale and upgraded stormwater 
system along the rear of Sproule Crescent properties 
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Figure 22.1 Location of Flood Mitigation Measures (Bridges Road)
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Sydney, NSW, 2000
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Scale: 1:2000 (at A3)

Aerial photograph : NSW SixMaps 2021

Figure 22.2 Location of Flood Mitigation Measures (Jamberoo Town Centre)
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Suite 1, Level 10, 70 Phillip St
Sydney, NSW, 2000

Prepared by:

Scale: 1:1000 (at A3)

Aerial photograph : NSW SixMaps 2021

Figure 22.3 Location of Flood Mitigation Measures (Wyalla Road)

S:
\~

Pr
oj

ec
ts

\J
00

04
03

 -
 G

er
rin

go
ng

 &
 J

am
be

ro
o 

Fl
oo

di
ng

 I
nv

es
tig

at
io

ns
\F

ig
ur

es
\Q

gi
s\

R
ep

or
t 

Fi
gu

re
s 

22
.q

gz

N

Wyalla Road Location of Flood Mitigation Option
W1
W2
W3
W4
W5



 

  
 

41 

6 ASSESSMENT OF MITIGATION OPTIONS 

6.1 Introduction 

Several options were identified in Chapter 5 for further detailed assessment to better manage 
the flood risk within each catchment.  The location of each option identified for detailed 
assessment is shown in Figure 22. 
 
The following chapter presents the outcomes of the assessment of each option.  This includes: 

 Bridges Road Catchment: 

o B1 – Michael Cronin Field and Dorothy Bailey Field Detention Basins: Section 6.2.1; 

o B2 – Willowbank Place Stormwater Upgrade: Section 6.2.2; 

o B3 – Willowbank Place Bund: Section 6.2.3; 

o B4 – Chittick Bund: Section 6.2.4; 

o B5 – Chittick Detention Area: Section 6.2.5; 

o B6 – Vets Block Swale Modifications: Section 6.2.6; 

o B7 – Fern Street Stormwater Upgrade: Section 6.2.7. 

 Jamberoo Town Centre Catchment: 

o J1 – Macquarie Street Detention Basins: Section 6.3.1; 

o J2 – Young Street Culvert: Section 6.3.2; 

o J3 – Flood Barrier for Pre-school: Section 6.3.3; 

o J4 – Pre-School Swale: Section 0; 

o J5 – Allowrie Street Culvert Upgrade: Section 6.3.5; 

 Wyalla Road Catchment: 

o W1 – Wyalla Road Bund 1: Section 6.4.1; 

o W2 – Wyalla Road Drainage Amplification 1: Section 6.4.2; 

o W3 – Wyalla Road Bund 2: Section 6.4.3; 

o W4 – Wyalla Road Drainage Amplification 2: Section 6.4.4; 

o W5 – Sproule Crescent Swale Upgrade: Section 6.4.5; 

 

Each option was evaluated against a range of criteria to provide an understanding of the potential 
feasibility of each option.  This included: 

 How effective each option was in reducing existing flood depths and extents across flooding 
“problem areas” 

 How effective each option was in reducing the number of buildings exposed to above floor 
inundation 

 Estimated cost to implement the option 

 Expected reduction in flood damage costs 

 
Concept design plans for each option are enclosed in Appendix H.  Cost estimates were also 
prepared for each option and are provided in Appendix I.   
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Based on the outcomes of the assessment of the individual options, several “combined” options 
were also evaluated for each catchment.  The outcomes of the assessment of the combined 
options are also presented in the following chapter.  
 
It was acknowledged that not all properties that may be at risk of inundation would be benefited 
by the options that are being recommended.  Therefore, options to protect individual properties 
were also investigated and are documented in Section 6.5. 

6.2 Bridges Road Catchment 

6.2.1 B1: Michael Cronin Field and Dorothy Bailey Field Detention Basins 

As shown in Figure B1 in Appendix H, Option B1 will involve the following works: 

 Reinstating the earthen embankment in the north-eastern corner of Michael Cronin field.  A 
new stormwater pit and pipe will also need to be installed at this location to assist in 
draining this corner of the field following heavy rainfall in the catchment. 

 Installation of a ~0.2m high wall/bund along the northern side of Dorothy Bailey Field. 

 Installation of a “spillway” near the north-western corner of Dorothy Bailey Field to allow 
water to spill in a controlled manner into Michael Cronin field. 

 Installation of a ~0.3-metre-high bund near the north-western corner of Michael Cronin 
field to direct flow towards access road. 

 Creation of a formal overland flow path to direct overflows from Michael Cronin field 
towards Athol Noble Oval.  This may include installation of a ~0.4m high bund and/or swale 
to ensure properties located north-west of Michael Cronin field are not adversely impacted. 

 
A cost estimate was prepared for B1 and is included in Appendix I.  This indicates that B1 would 
likely cost about $140,000 to implement. 
 
The hydraulic model was updated to include a representation of B1.  The updated model was 
then used to re-simulate each design flood.  Floodwater difference maps were prepared for the 
20% AEP, 5% AEP and 1% AEP floods as well as the PMF and are provided in Plate 5.  The flood 
level difference mapping shows the magnitude and extent of changes to existing flood levels and 
extents if the option was implemented. 
 
Plate 5 shows that B1 affords reductions in flood levels between Michael Cronin field and Henry 
Lee Drive/Burnett Avenue during all design floods.  This includes flood level reductions of up to 
0.15 metres across the rear yards of multiple Willowbank Place and Gowan Place properties (i.e., 
some of the most significantly impacted properties within the catchment) as well as more modest 
reductions of up to 0.05 metres across several properties fronting Fern Street, Craig Place, Henry 
Lee Drive and Burnett Avenue.  The flood level reductions are sufficient to result in 1 fewer 
property with above floor flooding in the 5% AEP and 1% AEP floods as well as the PMF (refer 
Table 29). 
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20% AEP 5%AEP 

  
1% AEP PMF 

  
Plate 5 Flood Level Difference Maps for B1 
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Table 28 Economic Assessment for Bridges Road Mitigation Options  

Mitigation Option 

Present Value of Costs and Damages 
($ Millions) 

Benefit-Cost 
Ratio 

Cost Estimate 
Reduction in 
Damage with 

Option in Place 

Individual Options 

B1 
Michael Cronin Field and Dorothy Bailey 
Field Detention Basins 

0.14 0.33 2.4 

B2 Willowbank Place Stormwater Upgrade 0.03 0.04 1.2 

B3 Willowbank Place Bund 0.02 0.33 16.6 

B4 Chittick Bund 0.44 0.33 0.7 

B5 Chittick Detention Area 0.17 0.33 2.0 

B6 Vets Block Swale Modifications 0.05 -0.05 -1.0 

B7 Fern Street Stormwater Upgrade 1.18 0.68 0.6 

Combined Options 

B1 + B3 + B4 0.84 0.59 0.7 

B1 + B2 + B3 + B4 + B6 + B7 2.10 1.19 0.6 

Table 29 Change in Above Floor Flooding for Bridges Road Mitigation Options  

Flood Modification Option 
Reduction in Above Floor Flooding Properties 

20% AEP 5% AEP 1% AEP PMF 

Individual Options 

B1 0 -1 -1 -1 

B2 -1 0 0 0 

B3 0 0 -2 -1 

B4 -1 -1 -1 0 

B5 -1 -1 -1 -1 

B6 0 0 0 -1 

B7 -1 -4 -6 -1 

Combined Options 

B1 + B3 + B4 -1 -1 -2 -2 

B1 + B2 + B3 + B4 + B6 + B7 -1 -4 -8 -4 

 
A revised flood damages assessment was completed with the updated hydraulic model results.  
The outcomes of the revised damage assessment are summarised in Table 28 and indicate that 
this option is predicted to reduce existing flood damages by around $330,000 over the next 50 
years.  This affords a preliminary benefit cost ratio of 3. This means that the reduction in flood 
damages costs provided by this option is likely to significantly outweigh the cost to implement 
the option, providing a positive economic outcome. 
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Of all the options investigated, B1 affords flood level reductions over the most expansive area of 
the Bridges Road catchment.  This includes flood level reductions across some of the most 
significantly flood affected properties in the Bridges Road catchment.  As a result, it is 
recommended that this option move forward to detailed design and potential implementation. 

6.2.2 B2: Willowbank Place Stormwater Upgrade 

As shown in Figure B2 in Appendix H, Option B2 will involve the following works: 

 Replacing the existing stormwater inlet located between the rear of Willowbank Place 
properties and Michael Cronin Field with a larger, grated inlet (refer Plate 6). 

 Installation of a ~0.3-metre-high bund/swale from south of 42A Willowbank Place to the 
new inlet.  The swale/bund will assist in capturing surface runoff and directing it wards the 
new inlet and will also serve as a mini-detention area when the capacity of the inlet is 
exceeded.   

 

  
Plate 6 Comparison between existing (left) and proposed (right) stormwater inlet (source: SVC Civil) 

 
A cost estimate was prepared for B2 and is included in Appendix I.  This indicates that B2 would 
likely cost about $30,000 to implement.  Therefore, Option B2 will require one of the smallest 
investments of all the options investigated for the Bridges Road catchment.  It is noted that two 
services are in proximity to the works (i.e., Endeavour Energy and Sydney Water) that will likely 
need to be relocated as part of the works.  An allowance for this relocation has been included in 
the cost estimate, but it is recommended that more detailed service locating in completed to 
confirm the need to complete the relocation, as it can have a significant impact on the overall 
cost. 
 
The hydraulic model was updated to include a representation of B2.  The updated model was 
then used to re-simulate the full range of floods.  Floodwater difference maps were prepared for 
the 20% AEP, 5% AEP and 1% AEP floods as well as the PMF and are provided in Plate 7.   
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20% AEP 5%AEP 

  
1% AEP PMF 

  
Plate 7 Flood Level Difference Maps for B2 
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Plate 7 shows that B2 provides small flood level reductions across the rear yards of Willowbank 
Place and Gowan Place during each design flood.  The most significant flood level reductions 
occur during the 20% AEP where localised flood level reductions of up to 0.15 metres are 
predicted.  This is sufficient to result in one fewer property with above floor flooding during the 
20% AEP flood (refer Table 29). 
 
The flood level reductions are more modest during larger floods indicating that the capacity of 
the downstream pipe system has reached capacity during these larger floods regardless of the 
improved inlet capacity.  However, the proposed bund is still predicted to “hold back” some flow 
and provide flood level reductions during these larger floods. 
 
A revised flood damages assessment was completed with the updated hydraulic model results.  
The outcomes of the revised damage assessment are summarised in Table 28 and indicate that 
this option is predicted to reduce existing flood damages by around $40,000 over the next 50 
years.  This affords a preliminary benefit cost ratio of 1.2.  This means that the reduction in flood 
damages costs provided by this option is likely to slightly outweigh the cost to implement the 
option. 
 
Option B2 is only predicted to provide notable benefits during more frequent rainfall events in 
the catchment.  Therefore, it is likely to assist in reducing the frequency of “nuisance” flooding.  
Although other options are predicted to provide better hydraulic and economic performance, 
Option B2 is the most affordable of the options and still affords a benefit cost ratio of more than 
1.  Therefore, it should still be strongly considered for implementation in isolation or, preferably, 
in conjunction with some other options (refer Section 6.2.9).  This could be potentially facilitated 
as part of Council’s asset replacement program. 

6.2.3 B3: Willowbank Place Bund 

Option B3 will involve the following works (refer concept design provided in Figure B3 in 
Appendix H): 

 Installing a ~0.2 metre high bund/wall along the western edge of Noble Reserve to direct 
overland flows into Willowbank Place cul de sac. 

 Elevating existing ground levels in front of 30 and 32 Willowbank Place to retain flows to 
road reserve. 

 
A cost estimate was prepared for B3 and is included in Appendix I.  This indicates that B3 would 
likely cost about $20,000 to implement.  Therefore, Option B3 will require the smallest capital 
investment of all the options investigated for the Bridges Road catchment. 
 
The hydraulic model was also modified to include the terrain modifications associated with 
Option B3 and the updated model was used to re-simulate each design flood.  Floodwater 
difference maps were prepared for the 20% AEP, 5% AEP and 1% AEP floods as well as the PMF 
and are provided in Plate 8.   
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20% AEP 5%AEP 

  
1% AEP PMF 

  
Plate 8 Flood Level Difference Maps for B3 
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Plate 8 shows that Option B3 is predicted to either reduce existing flood levels or eliminate 
inundation completely across a number of Willowbank Place as well as some Gowan Place 
properties during each design flood.  However, it will not afford any significant reductions across 
the rear yards of the southern-most Willowbank Place properties as the main flow path 
originating around Michael Cronin Field remains “intact”.  The most significant flood level 
reductions are predicted during the PMF (i.e., inundation is eliminated or flood level reductions 
of at least 0.3 metres are predicted across several properties).  It was noted that during the PMF, 
additional flow is directly into 30 Willowbank Place.  However, the depths of inundation are not 
predicted to exceed 0.04 metres and would not result in above floor flooding (2 fewer properties 
would be impacted by above floor flooding in the 1% AEP flood and 1 fewer property would be 
impacted in the PMF). 
 
A revised flood damages assessment was completed with the updated hydraulic model results.  
The outcomes of the revised damage assessment are summarised in Table 28 and indicate that 
this option is predicted to reduce existing flood damages by around $330,000 over the next 50 
years.  This affords a preliminary benefit cost ratio of more than 16, which is the highest ratio 
(i.e., provides the economic return) of all options investigated for the Bridges Road catchment.   
 
Option B3 is predicted to provide some notable hydraulic benefits across several properties in 
Willowbank Place and Gowan Place for only a relatively small capital investment.  It is also 
predicted to provide the best economic return of all the Bridges Road options that were 
investigated (i.e., BCR >16).  Therefore, it is recommended to move forward to detailed design 
and potential implementation.  If utility conflicts or space limitations present any issues for 
implementation, a concrete kerb could be installed and achieve a similar outcome. 

6.2.4 B4: Chittick Bund 

As shown in Figure B4 in Appendix H, Option B4 will involve the following works: 

 Installing a ~0.4-metre-high earthen bund/swale extending along the southern side of 
Chittick Lodge (i.e., directly north of Bridges Road) to direct overland flow into Fern Street. 

 Elevating existing ground levels in front of Fern Street properties to contain flows to the 
road reserve. 

 Replacing redundant driveway laybacks with standard kerb. 

 
A higher bund was initially trialled to maximise the potential floor level reductions across Chittick 
Lodge as well as properties north of Chittick Lodge, however, this was predicted to direct too 
much flow into Fern Street and would result in flood level increases across several properties 
fronting Fern Street.  Therefore, the adopted bund height shown in Figure B4 appears to provide 
the best compromise between flood level reductions while ensuring other properties are not 
adversely impacted.  
 
A cost estimate was prepared for Option B4 and is included in Appendix I.  This indicates that B4 
would likely cost about $700,000 to implement.  Most of this overall cost is associated with the 
acquisition of an easement within private property (i.e., Chittick Lodge) to provide for 
maintenance access and ensure the bund continues to operate as intended.  As this option is 
located on privately owned land, further coordination with the impacted property owner would 
be required for this option to proceed.  
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20% AEP 5%AEP 

  
1% AEP PMF 

  
Plate 9 Flood Level Difference Maps for B4 
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The hydraulic model was also modified to include the terrain modifications associated with 
Option B4.  The updated model was then used to re-simulate each design flood.  Floodwater 
difference maps were prepared for the 20% AEP, 5% AEP and 1% AEP floods as well as the PMF 
and are provided in Plate 9.   
 
Plate 9 shows that Option B4 is predicted to reduce existing flood levels across a number of 
properties located between Bridges Road and Henry Lee Drive/Burnett Avenue.  This includes 
the eastern side of Chittick Lodges as well as properties fronting Fern Street, Craig Place, Henry 
Lee Drive and Burnett Avenue.  The most significant flood level reductions are predicted during 
small floods where less overtopping of the bund occurs.  This is sufficient to result in 1 fewer 
property with above floor flooding during the 20% AEP, 5% AEP and 1% AEP floods (refer Table 
29).  
 
The outcomes of a revised flood damages assessment determined that this option is predicted 
to reduce existing flood damages by around $170,000 over the next 50 years.  This affords a 
preliminary benefit cost ratio of 0.2 indicating the reduction in flood damage costs is not 
sufficient to offset the implementation costs.  However, this is highly dependent on the cost to 
acquire a drainage easement through Chittick Lodge. If the acquisition cost is determined to be 
lower, this would result in a notable increase in the benefit cost ratio (although it is unlikely to 
approach a value of 1). 
 
Option B4 is predicted to provide flood level reductions across a number of properties located 
north of Chittick Lodge as well as Chittick Lodge itself.  Therefore, it is recommended that this 
option progresses forward for further consultation with Chittick Lodge, confirmation of easement 
acquisition costs and potential detailed design and implementation.   

6.2.5 B5: Chittick Detention Area 

Option B5 will involve the following works (refer Figure B5 in Appendix H): 

 Installing a ~0.5-metre-high embankment in the northern section of the existing open space 
contained within Chittick Lodge to temporarily store water.  Some earthworks would also 
be required within the road reserve. 

 Installing a new stormwater pipe and inlet to drain the newly introduced low point behind 
the embankment. 

 
It was determined that a spillway would be required as part of Option B5 to allow for the 
controlled release of water from the detention areas rather than forcing too much flow into Fern 
Street and adjoining properties. 
 
A cost estimate was prepared for Option B5 and is included in Appendix I.  This indicates that B5 
would likely cost about $440,000 to implement.  This cost includes acquisition of an easement 
within Chittick Lodge.  As this option is located on privately owned land, further coordination 
with the impacted property owner would be required for this option to proceed.  Preliminary 
discussions with Chittick Lodge were completed and these discussions have indicated that 
Chittick Lodge prefers option B4 over B5.  That is, it may be difficult to gain support for option B5 
from the impacted landowner. 
 



Gerringong & Jamberoo 
Flooding Investigation 

 
 
 

 
 

52 

The hydraulic model was also modified to include the terrain modifications associated with 
Option B5.  The updated model was then used to re-simulate a range of floods.  Floodwater 
difference maps were prepared for the 20% AEP, 5% AEP and 1% AEP floods as well as the PMF 
and are provided in Plate 10.   
 
Plate 10 shows that Option B5 provides flood level reductions across a similar area as Option B4.  
However, the flood level reductions are more pronounced, particularly during more frequent 
events.  B5 also affords flood level reductions near the existing Chittick Lodge building during the 
PMF.  Furthermore, all flood level increases are fully contained to the Fern Street reserve. 
Overall, Option B5 affords the most significant flood level reductions across properties located 
north of Chittick Lodge.   
 
The flood level reductions are sufficient to result in 1 fewer property with above floor flooding 
during all design floods (refer Table 29). 
 
A revised flood damages assessment was completed with the updated hydraulic model results.  
The outcomes of the revised damage assessment are summarised in Table 28 and indicate that 
this option is predicted to reduce existing flood damages by around $330,000 over the next 50 
years.  This affords a preliminary benefit cost ratio of 0.7 indicating the reduction in flood damage 
costs is not sufficient to offset the likely implementation costs.  However, like Option B4, if the 
easement acquisitions costs are determined to be lower, this would increase the benefit cost 
ratio. 
 
Option B5 is predicted to provide hydraulic benefits across properties located between Chittick 
Lodge and Henry Lee Drive/Burnett Avenue.  However, as Option B5 is located on privately 
owned land and it may be difficult to gain support from the impacted landowner, it is 
recommended that Option B4 be pursued in preference to B5 in the first instance.  Option B5 can 
be left “on the table” for discussion/consideration as part of further consultation for Option B4 
and, if the opportunity arises, could be considered for implementation in the future. 

6.2.6 B6: Vets Block Swale Modifications 

As shown in Figure B6 in Appendix H, Option B6 will involve the following works: 

 Update of the existing, ill-defined swale running along the northern boundary of the “Vets 
Block” (refer Plate 11) to provide a consistent 0.3 metre deep swale. 

 Reinstating existing swale along the northern boundary of Chittick Lodge. 

 Installing new 0.3-metre-high bund in north-western corner of Chittick Lodge. 

 
It is noted that an existing heritage stone wall is located in close proximity to the swale and bund 
(refer left side and background of Plate 11).  Therefore, care will need to be exercised if this 
option proceeds to implementation to ensure this is not impacted. 
 
A cost estimate was prepared for Option B6 and is included in Appendix I.  This indicates that B6 
would likely cost about $50,000 to implement.   
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20% AEP 5%AEP 

  
1% AEP PMF 

  
Plate 10 Flood Level Difference Maps for B5 
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Plate 11 Existing ill-formed swale within the Vets Block (heritage wall in background) 

 
The hydraulic model was also modified to include the terrain modifications associated with 
Option B6 and the updated model was then used to re-simulate each flood.  Floodwater 
difference maps were prepared for the 20% AEP, 5% AEP and 1% AEP floods as well as the PMF 
and are provided in Plate 12.   
 
Plate 12 shows that Option B6 provides flood level reductions as well as reductions in flood 
extents across several properties in Craig Place during all design floods.  This is sufficient to result 
in 1 fewer property being inundated above floor level during the PMF.  However, the additional 
flow that is distributed along the upgraded swale is predicted to spill out and impact on other 
properties within Craig Place.  The outcomes of a revised flood damage assessment confirms that 
this option is predicted to result in a small increase in flood damage relative to existing/current 
conditions.  Therefore, there does not appear to be an economic incentive to pursue this option.   
 
Option B6 is predicted to afford reductions in flood levels/extents across some Craig Place 
properties.  However, it is also predicted to increase flood levels/extents across other properties 
resulting in a net increase in flood damage costs.  As a result, it is difficult to recommend this 
option for implementation.   
 
It is suggested that the best way forward for this area is to instigate a formal maintenance plan 
for the existing swale and drainage system that would aim to maximise the utilisation of the 
drainage infrastructure in this area.  This would involve regular clearing of the existing swale and 
stormwater pit in the north-eastern corner of the Vets Block as well as regular maintenance of 
the trees/vegetation above the swale that reportedly leads to blockage of the existing pit.  
Implementation of this maintenance schedule may require additional funding to ensure sufficient 
Council staff can be employed (however, these additional resources could also be allocated to 
other catchments, helping to distribute the cost as well as the benefits across the LGA).   
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20% AEP 5%AEP 

  
1% AEP PMF 

  
Plate 12 Flood Level Difference Maps for B6
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6.2.7 B7: Fern Street Stormwater Upgrade 

As shown in Figure B7 in Appendix H, Option B7 would involve installation of a new 900mm 
diameter stormwater pipe from the detention area south of Bridges Road, down Fern 
Street and into the basin located opposite Sandy Wha Road.  Upgrades of stormwater 
inlets/pits within the Bridges Road detention area as well as along Fern Street would also 
be completed to more efficiently capture runoff and direct this runoff into the new pipe 
system. 

 
A cost estimate was prepared for B7 and is included in Appendix I.  This indicates that B7 
would likely cost about $1.2 million to implement.  Therefore, Option B7 is the most 
expensive of the options investigated for the Bridges Road catchment.   
 
The hydraulic model was updated to include a representation of B7.  The updated model 
was then used to re-simulate the full range of floods.  Floodwater difference maps were 
prepared for the 20% AEP, 5% AEP and 1% AEP floods as well as the PMF and are provided 
in Plate 13.   
 
Plate 13 shows that B7 provides significant flood level reductions across a significant 
number of properties between Bridges Road and Burnett Avenue during each design flood.  
This includes reductions of more than 1 metre south of Bridges Road during the 20% AEP 
flood and reductions of at least 0.2 metres across multiple properties in Fern Street, Craig 
Place, Henry Lee Drive and Burnett Avenue during the 5% AEP and 1% AEP floods.  This is 
sufficient to result in four fewer properties with above floor flooding during the 5% AEP 
flood, six fewer properties with above flood flooding in the 1% AEP flood a one fewer 
property with above floor flooding in the 20% AEP flood and PMF (refer Table 29). 
 
A revised flood damages assessment was completed with the updated hydraulic model 
results.  The outcomes of the revised damage assessment are summarised in Table 28 and 
indicate that this option is predicted to reduce existing flood damages by around $700,000 
over the next 50 years.  This affords a preliminary benefit cost ratio of 0.6.  This means that 
the reduction in flood damages costs provided by this option is unlikely outweigh the cost 
to implement the option.  Nevertheless, this option does provide the greatest reduction in 
flood damage costs of the all the options that were evaluated for the Bridges Road 
catchment. 
 
Although Option B7 does not provide a benefit cost ratio of more than 1, it is predicted to 
provide the most significant flood level reductions and most significant reduction in flood 
damage costs of all the Bridges Road mitigation options.  The most significant impediment 
to the potential implementation of Option B7 is the high capital cost.  However, if funding 
for the option can be secured, this option is highly recommended to progress forward to 
detailed design and implementation.  
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20% AEP 5%AEP 

  
1% AEP PMF 

  
Plate 13 Flood Level Difference Maps for B7 
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6.2.8 Bridges Road Combined Option 1: B1 + B3 + B4 

This combined option investigated the cumulative benefits associated with combining the 
following individual options: 

 B1: Michael Cronin Field and Dorothy Bailey Field Detention Basins; 

 B3: Willowbank Place Bund; and, 

 B4: Chittick Bund. 

 
The hydraulic benefits of the Combined Option 1 were assessed by including each of the 
individual options in the hydraulic model and re-simulating each of the design flood events.   
 
Peak floodwater level difference mapping for each design flood with this combined option in 
place are presented in Plate 14.  Plate 14 demonstrates flood level reductions extending from 
Michael Cronin Field down to Henry Lee Drive/Burnet Avenue (all flood level increases are 
contained to open space/roads).  However, the flood level reductions north of Chittick Lodge 
during the 20% AEP flood are not predicted to exceed 0.05 metres. 
 
A revised flood damage assessment indicates that the flood level reductions are sufficient to 
reduce flood damage costs by $590,000 while the likely implementation cost for the Combined 
Option 1 is expected to exceed $830,000.  This yields a preliminary benefit cost ratio of 0.7, 
indicating the implementation cost is likely to exceed the reduction in flood damage costs.  
However, as noted in Section 6.2.4, it is likely that the benefit cost ratio could increase if the 
easement acquisition costs for option B4 are ultimately determined to be lower. 
 
Each of the individual options considered as part of Combined Option 1 could be implemented 
in isolation to assist in reducing the existing flooding problems within the Bridges Road 
catchment.  However, the cumulative benefits (i.e., reduction in flood damage costs) of 
implementing the options collectively is predicted to be more significant than each of the options 
in isolation.  The main limitation associated with Combined Option 1 is the lack of significant 
improvements north of Chittick Lodge during more frequent floods.  Therefore, other options 
were further considered as part of the combined option which is discussed in the next section. 

6.2.9 Bridges Road Combined Option 2: B1 + B2 + B3 + B4 + B6 + B7 

This combined option investigated combining all individual mitigation options discussed in 
Sections 6.2.1 to 6.2.6 with the exception of B5 (Chittick Detention Area).  It is expected that this 
would have a total implementation cost more than $2 million.   
 
Combined Option 2 was incorporated in an updated version of the hydraulic model and the 
updated model was used to re-simulate each design flood with the individual options in place.  
The floodwater level difference mapping for this combined option is presented in Plate 15. 
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20% AEP 5%AEP 

   
1% AEP PMF 

  
Plate 14 Flood Level Difference Maps for Bridges Road Combined Option 1 
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20% AEP 5%AEP 

  
1% AEP PMF 

  
Plate 15 Flood Level Difference Maps for Bridges Road Combined Option 2 
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Plate 15 shows that, like Combined Option 1, Combined Option 2 is predicted to produce flood 
level reductions across more than twenty properties located between Michael Cronin Field and 
Henry Lee Drive/Burnet Avenue.  However, the flood level reductions provided by Combined 
Option 2 are more significant north of Chittick Lodge.  This is likely associated with the cumulative 
benefits of the Chittick Swale and Fern Street stormwater upgrades.  It is noted that Option B6 
(Vets Block Swale) is still predicted to generate increases in flood levels/extents across some Craig 
place properties so is not recommended for inclusion individually or as part of a combined option 
(however, the maintenance program discussed in Section 6.2.6 is recommended for this area). 
 
One fewer property is predicted to be subject to above floor flooding during the 20% AEP flood 
and four fewer properties are exposed to above floor flooding during the 5% AEP flood and PMF 
and eight fewer properties would be subject to above floor flooding in a 1% AEP flood. 
 
The improved hydraulic performance is also reflected in the flood damage calculations where 
Combined Option 2 is predicted to reduce existing flood levels by more nearly $1.2 million over 
the next 50 years.  This provides a preliminary benefit cost ratio of about 0.6.  Therefore, 
Combined Option 2 does not perform as well as the first combined option from a benefit cost 
perspective.  However, it still provides an excellent return on investment in terms of the total 
reduced flood damage costs. 
 
Overall, it is recommended that efforts are made to move each of the individual options towards 
implementation.  It is suggested that the “cheaper” individual options are implemented as soon 
as possible while funding opportunities are investigated for the more expensive options 
(primarily Option B7). 

6.3 Jamberoo Town Centre Catchment 

6.3.1 J1: Macquarie Street Detention Basin 

As shown in Figure J1 in Appendix H, Option J1 will involve creating a detention area in existing 
open space located south of the Macquarie Street and Young Street intersection.  This will include 
the following works: 

 Excavation of around 1 metre of existing soil to create detention area on the eastern side of 
the existing creek line (the creek would not be altered and would continue to carry 
low/environmental flows). 

 Installation of a basin wall and spillway on the southern side of Macquarie Street.  The 
spillway would be located adjacent to the Macquarie Street and Young Street intersection 
so that excess flows are directed down Young Street rather than towards existing 
Macquarie Street properties. 

 Installation of a check valve on existing stormwater pipe to prevent elevated water levels 
within the basin to surcharge into Macquarie Street. 

 The earthworks would require removal of some existing, established trees.  However, 
efforts could be made to either re-plant these trees once the earthworks are complete or 
new trees could be provided in their place. 

 
A cost estimate was prepared for J1 and is included in Appendix I.  This indicates that J1 would 
likely cost about $300,000 to implement. 
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The hydraulic model was updated to include a representation of J1.  The updated model was then 
used to re-simulate each design flood.  Floodwater difference maps were prepared for the 20% 
AEP, 5% AEP and 1% AEP floods as well as the PMF and are provided in Plate 16.  The flood level 
difference mapping shows the magnitude and extent of changes to existing flood levels and 
extents if the option was implemented.   
 
Plate 16 shows that J1 affords flood level reductions north of Macquarie Street during all design 
floods.  The hydraulic benefits are most significant during the 5% AEP and 1% AEP floods where 
the storage volume within the basin is fully utilised without significant overtopping.  The flood 
level reductions during the 5% AEP and 1% AEP floods are predicted to stretch as far north as the 
Jamberoo Golf Course.  The flood level reductions are also sufficient to result in 2 fewer 
properties with above floor flooding in the 5% AEP flood (refer Table 31). 
 
A revised flood damages assessment was completed with the updated hydraulic model results.  
The outcomes of the revised damages assessment are summarised in Table 30 and indicate that 
this option is predicted to reduce existing flood damages by around $300,000 over the next 50 
years.  This affords a preliminary benefit cost ratio of 1. This means that the reduction in flood 
damages costs provided by this option is predicted to be approximately the same as the cost to 
implement the option. 
 
Of all the options investigated, J1 affords flood level reductions over the most expansive area of 
the Jamberoo Town Centre catchment.  As a result, it is recommended that this option move 
forward to detailed design and potential implementation.  It is also understood that the area to 
the immediate south of the detention basin is currently being explored for rezoning.  Therefore, 
there may be opportunities to provide additional storage volume within this adjoining property 
as part of the rezoning process to enhance the benefits that are provided by this option. 

6.3.2 J2: Young Street Culvert 

As shown in Figure J2 in Appendix H, Option J2 will involve the following works: 

 Installation of a new 1.8 m diameter pipe/culvert extending from the Beattie Street and 
Young Street intersection to the northern side of the Bowling Club.  The new culvert would 
be connected to the existing twin 1.2m diameter pipes that run down Young Street 
between Macquarie and Beattie Streets. 

 Provision of a grassed swale between the Bowling Club and Hyams Creek. 

 Installation of a new grated inlet north of the Beattie Street and Young Street intersection 
to capture any overland flow and redirect it into the new culvert. 

 Small modifications to the local stormwater system near the Young Street and Allowrie 
Street intersection (i.e., “linking in” the existing stormwater system to the new culvert). 

 Earthworks (low level bund and swale) north of Bowling Club to direct flows from the 
culvert towards Hyams Creek.  Appropriate erosion protection measures will also need to 
be installed at the culvert outlet to ensure the additional water directed towards the sports 
field does not damage existing fields. 
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20% AEP 5%AEP 

  
1% AEP PMF 

  
Plate 16 Flood Level Difference Maps for J1 
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Table 30 Economic Assessment for Jamberoo Town Centre Mitigation Options  

Mitigation Option 

Present Value of Costs and Damages 
($ Millions) 

Benefit-Cost 
Ratio 

Cost Estimate 
Reduction in 
Damage with 

Option in Place 

Individual Options 

J1 Macquarie Street Detention Basins 0.29 0.30 1.0 

J2 Young Street Culvert 2.23 0.30 0.1 

J3 Flood Barriers for Pre-School 0.13 0.26 2.0 

J4 Pre-School Swale 0.09 0.16 1.8 

J5 Allowrie Street Culvert Upgrade 0.78 0.09 0.1 

Combined Options 

J1 + J3 + J4 0.51 0.89 1.7 

J1 + J2 + J3 + J4 2.61 1.24 0.5 

 

Table 31 Change in Above Floor Flooding for Jamberoo Mitigation Options  

Flood 
Modification 

Option 

Reduction in Above Floor Flooding Properties 

20% AEP 5% AEP 1% AEP PMF 

J1 0 -2 0 0 

J2 0 -3 -1 -2 

J3 -1 -1 0 0 

J4 0 0 0 0 

J5 0 -1 0 0 

J1 + J3 + J4 -1 -3 -1 0 

J1 + J2 + J3 + J4 -1 -4 -3 -3 

 
A cost estimate was prepared for J2 and is included in Appendix I.  This indicates that J2 would 
likely cost about $2.2 million to implement.  Therefore, J2 is the most expensive option 
investigated for the Jamberoo Town Centre catchment by a considerable margin.  A significant 
contributor to the cost is the likely need to locate several services within the road reserve 
including NBN, Optus, Telstra, and Sydney Water.   
 
The hydraulic model that was used to simulate existing flood conditions was updated to include 
a representation of J2 and the updated model was then used to re-simulate a range of floods.  
Floodwater difference maps were prepared for the 20% AEP, 5% AEP and 1% AEP floods as well 
as the PMF and are provided in Plate 17.   
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20% AEP 5%AEP 

   
1% AEP PMF 

  
Plate 17 Flood Level Difference Maps for J2 (Shorter Culvert Option)
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Plate 17 shows that J2 is predicted to reduce existing flood levels and extents across a number of 
properties contained between Beattie Street and Minnamurra Lane during all design floods.  This 
includes flood level reductions around the Jamberoo Pre-school as well as a number of properties 
on either side of Allowrie Street.   
 
A revised flood damages assessment was completed with the updated hydraulic model results 
and the outcomes of the revised damage assessment are summarised in Table 30.  This shows 
that this option is predicted to reduce existing flood damages by around $300,000 over the next 
50 years.  This affords a preliminary benefit cost ratio of about 0.1. This means that the reduction 
in damages would not be sufficient to offset the significant implementation cost. 
 
Option J2 provides some of the most significant flood level reduction of all Jamberoo Town 
Centre options including the highest reduction in flood damage cost.  However, it is also the 
costliest option to implement and would present the greatest implementation challenges.  
Therefore, it is recommended that this option proceed to further detailed investigation/design 
to confirm the viability.  If these investigations yield a positive outcome, this option can proceed 
towards implementation. 

Longer Culvert Option 
A longer culvert option was also explored for Option J2.  This investigated the potential benefits 
of extending the culvert upgrade all the way south to Macquarie Street (so the overall culvert 
extends from Macquarie Street to north of the Bowling Club).  The flood level difference mapping 
from the hydraulic modelling with this version of J2 in place is provided in Plate 18. 
 
Although the flood level differences are broadly similar in the area between Beattie Street and 
the Golf Course, the longer culvert option is predicted to also provide flood level reductions 
between Beattie Street and Macquarie Street.  It is also predicted to provide greater reductions 
in flood damage costs (i.e., flood damage costs are predicted to reduce by around $1.2 million; a 
fourfold increase).  However, the implementation cost of the option would increase to more than 
$3 million, which would still result in a benefit cost ratio of well under 1 (i.e., 0.4). 
Although the longer culvert version of J2 provides the most significant reductions in flood levels, 
the significant capital outlay limits the feasibility of the option.  If funding can be sourced, 
opportunities to implement the longer culvert option could be explored.  If funding is limited the 
shorter culvert option could be explored in conjunction with Option J1 which targets the area 
between Beattie Street and Macquarie Street at a reduced implementation cost. 

6.3.3 J3: Flood Barriers for Pre-School 

Option J3 will involve the following works (refer Figure J3 in Appendix H): 

 Installation of a flood barrier at the rear gated entry to the pre-school building (refer to 
Plate 19 for an example of a flood gate).  This would be an automated barrier that would 
“pop up” without human intervention when floodwater approaches the rear entry (this was 
considered critical as the pre-school is unlikely to be occupied outside of business hours). 

 The flood gate would need to “tied in” to a solid barrier/wall (at least 0.5 metres high) on 
either side of the gate to provide a waterproof barrier at the rear of the pre-school building.  
It is envisaged that this could take the form of a suitably designed concrete planter box 
around the south-western perimeter of the pre-school building (refer to alignment shown in 
Figure J3).
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20% AEP 5%AEP 

  
1% AEP PMF 

  
Plate 18 Flood Level Difference Maps for J2 (Longer Culvert Option) 
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Plate 19 Example of automated flood barrier 

 
A cost estimate was prepared for J3 and is included in Appendix I.  This shows that J3 would cost 
about $130,000 to implement.   
 
The hydraulic model that was used to simulate existing flood conditions was updated to include 
a representation of J3 and the updated model was then used to re-simulate a range of floods.  
Floodwater difference maps were prepared for the 20% AEP, 5% AEP and 1% AEP floods as well 
as the PMF and are provided in Plate 20.   
 
Plate 20 shows that J3 affords small increases and decreases in flood level outside of the pre-
school building.  However, in areas behind the barrier (which are not readily visible in the 
difference mapping), the differences are much more substantial.  More specifically, with the 
barrier in place, above floor flooding of the pre-school will be prevented in events up to and 
including the 5% AEP (the pre-school is currently flooded above floor level during the 20% AEP 
flood to a depth of 0.15 metres).  During the 1% AEP flood, water would just begin to overtop the 
barrier. 
 
Of note is the fact that the barrier appears to redirect flow to the east which increases flood 
levels across neighbouring properties on the eastern side of the pre-school/school of arts 
building.  This is an undesirable impact.  Therefore, although the benefit of the flood gates to the 
pre-school are considerable it is likely that they would need to be implemented with another 
option to ensure neighbouring properties are not impacted by flood level increases. 
 
A revised flood damages assessment was completed with the updated hydraulic model results 
and the outcomes of the revised damage assessment are summarised in Table 30. These indicate 
that this option is predicted to reduce existing flood damages by around $260,000 over the next 
50 years.  This affords a preliminary benefit cost ratio of 2. This means that the reduction in flood 
damages costs provided by this option is likely to significantly outweigh the cost to implement 
the option. 
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20% AEP 5%AEP 

  
1% AEP PMF 

  
Plate 20 Flood Level Difference Maps for J3 
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Although Option J3 provides benefits primarily to a single property (i.e., Jamberoo Pre-school), 
the pre-school is the property most susceptible to flooding within the Jamberoo Town Centre 
catchment.  Therefore, it is likely to incur the highest flood damage costs in the future.  In 
addition, the pre-school is attended by young children that are highly susceptible to the impacts 
of flooding.  Therefore, it is considered that the flood barrier is a worthwhile investment from an 
economic perspective as well as a risk to life perspective.  However, as noted above, it will likely 
need to be implemented with one of the other options that produce flood level reductions 
around the pre-school/school of arts building to ensure adjoining properties are not adversely 
impacted. 
 
Furthermore, it is understood that the pre-school has implemented a flood emergency plan 
which sets out protocols to be implemented during floods.  It is recommended that this plan is 
revisited and updated, if necessary, based on the revised flood modelling completed as part of 
the project to assist in reducing the current flood risk in the short term while detailed 
investigations/design of the flood barrier are completed. 

6.3.4 J4: Pre-School Swale 
Option J4 will involve the following works (refer Figure J4 in Appendix H): 

 Construction of a 0.5m deep, 1.5m wide swale/channel immediately west of the pre-school.  
The swale would be located on land that Kiama Municipal Council is acquiring from the 
adjoining property owner. 

 Installation of a dish drain across the pre-school car park entrance to capture and direct 
flow towards the swale.  

 Installation of a stormwater inlet pit and 1.2 metre diameter pipe to connect the northern 
end of the swale to the existing stormwater system. 

 Replacing the existing paling fence with an open/pool style fence to allow flow to enter the 
swale more readily. 

 
A cost estimate was prepared for J4 and is included in Appendix I.  This shows that J3 would cost 
about $90,000 to implement.   
 
The hydraulic model that was used to simulate existing flood conditions was updated to include 
a representation of J4 and the updated model was then used to re-simulate a range of floods.  
Floodwater difference maps were prepared for the 20% AEP, 5% AEP and 1% AEP floods as well 
as the PMF and are provided in Plate 21.   
 
Plate 21 shows that J4 provides flood level reductions around and downstream of the pre-
school/school of arts building during the 20% AEP and 5% AEP floods.  During larger floods (i.e., 
1% AEP flood and PMF), the flood level reductions are concentrated to the western side of the 
pre-school/school of arts building.  The flood level reductions are not predicted to exceed 
0.1 metres and are not predicted to alter the number of properties exposed to above floor 
flooding. 
 



 

  
 

71 
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1% AEP PMF 

  
Plate 21 Flood Level Difference Maps for J4 
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However, the results of a revised flood damages assessment with Option J4 in place suggests 
that the flood level reductions are sufficient to reduce existing flood damages by around 
$160,000 over the next 50 years (refer Table 30).  This affords a preliminary benefit cost ratio 
of 1.8 indicating a positive economic outcome. 
 
Option J4 is predicted to afford relatively small flood level reductions that are concentrated 
around the pre-school building.  However, the flood level reductions are also predicted to 
benefit several nearby properties and provide a reduction in flood damage costs.  Although 
other options provide a more significant hydraulic benefit, the swale is one of the cheapest 
options to implement for the Jamberoo Town Centre catchment and would be located on land 
that is being acquired by Council.  Therefore, although other options could be considered 
preferential, strong consideration should be given to implementing J4 as part of a suite of 
options, which is discussed further in Sections 6.3.6 and 6.3.7.  As a minimum, it is 
recommended that Option J4 proceed to detailed investigation/design and potential 
implementation pending the outcomes of those investigations.   

6.3.5 J5: Allowrie Street Culvert Upgrade 

As shown in Figure J5 in Appendix H, Option J5 will involve installation of a new culvert/pipe 
from the southern side of the pre-school building to the northern side of Allowrie Street.  This 
option attempts to overcome the drainage “bottle neck” that appears to be associated with the 
historic culvert crossing of Allowrie Street (as evidenced by surcharging stormwater inlets on 
the northern and southern side of the pre-school/school of arts building during previous floods). 
 
It is expected that Option J5 would cost around $800,000 to implement making it one of the 
more expensive options explored for Jamberoo (refer cost estimate in Appendix I).  This cost 
includes relocating an existing Optus Fibre optic service which conflicts with the culvert 
alignment.   
 
The hydraulic model was updated to include a representation of J5 and the updated model was 
then used to re-simulate a range of floods.  Floodwater difference maps were prepared for the 
20% AEP, 5% AEP and 1% AEP floods as well as the PMF and are provided in Plate 22.   
 
Plate 22 shows that J5 provides reductions in flood levels around the pre-school/school of arts 
building as well as some properties on the northern and southern sides of Allowrie Street.  
However, the reductions are typically less than 0.05 metres.  Furthermore, there is evidence of 
some of the proposed stormwater pits surcharging (as shown by the localised flood level 
increases within Allowrie Street).  This indicates that the drainage system downstream of the 
proposed culvert is still limiting the performance of the overall drainage system despite some 
flow bypassing the historic culvert.  Nevertheless, the reductions are sufficient to result in 1 
fewer property with above floor flooding in the 5% AEP flood. 
 
The results of a revised flood damages assessment with Option J5 in place suggests that the 
option is likely to reduce flood damage costs by around $90,000 over the next 50 years (refer 
Table 30).  This affords a preliminary benefit cost ratio of just 0.1 indicating that the capital cost 
would clearly outweigh the expected reduction in flood damage costs. 
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Plate 22 Flood Level Difference Maps for J5 
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Overall, Option J5 is only predicted to generate small reductions in flood levels within the 
catchment.  Furthermore, the high implementation cost and relatively low flood damage 
reductions means that there are minimal economic incentives to proceed with this option.  
Therefore, Option J5 is not recommended for implementation.   

6.3.6 Jamberoo Combined Option 1: J1 + J3 + J4 

This combined option investigated the cumulative benefits associated with combining the 
following individual options: 

 J1: Macquarie Street Detention Basin; 

 J3: Flood Barrier for Pre-School; and, 

 J4: Pre-school Swale. 

 
As noted above, Option J2 was excluded from the first combined option due to the high cost.  
However, it was included in the second combined option discussed in the following section. 
 
The hydraulic benefits of Combined Option 1 were assessed by including each of the individual 
options in the hydraulic model and re-simulating each of the design flood events.  Peak 
floodwater level difference mapping for each design flood with this combined option in place are 
presented in Plate 23.  Plate 23 demonstrates flood level reductions extending from Macquarie 
Street down to Jamberoo Golf Club during most design floods.  The most pronounced flood level 
reductions are predicted in the vicinity of the pre-school/school of arts building.  More 
specifically, the flood level reductions afforded by J1 and J4 combined with the flood barrier (i.e., 
J3) will ensure the pre-school is not inundated above floor level during all events up to and 
including the 1% AEP flood. 
 
Plate 23 also shows that the flood level increases that were evident with Option J3 in isolation 
are no longer anticipated.  That is, no flood level increases are predicted with Combined Option 
1.  However, it is noted that only minimal flood level reductions are predicted during the PMF 
across most of the town centre. 
 
A revised flood damage assessment indicates that the flood level reductions are sufficient to 
reduce flood damage costs by nearly $900,000 while the likely implementation cost for the 
Combined Option 1 is expected to be about $500,000.  This yields a preliminary benefit cost ratio 
of 1.7, indicating a strong economic performance. 
 
Each of the individual options considered as part of Combined Option 1 are recommended for 
progressive implementation to assist in reducing the existing flooding problems.  It is 
acknowledged that the most significant flood level reductions are predicted around the pre-
school/school of arts building, with only relatively small flood level reductions away from this 
location.  Therefore, the second combined option explored opportunities to enhance the 
hydraulic performance across the balance of the town centre by including Option J2. 
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Plate 23 Flood Level Difference Maps for Jamberoo Combined Option 1 
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6.3.7 Jamberoo Combined Option 2: J1 + J2 + J3 + J4 

This combined option investigated the cumulative benefits associated with combining the 
following individual options: 

 J1: Macquarie Street Detention Basin; 

 J2: Young Street Culvert; 

 J3: Flood Barrier for Pre-School; and, 

 J4: Pre-school Swale. 

 
As noted above, Option J2 was included in the second combined option.  Although this option 
does comprise a high capital cost, it provides the best overall hydraulic performance.  Therefore, 
its inclusion may further enhance the performance and value provided by the other options.  To 
confirm this, the hydraulic benefits of the Combined Option 2 were assessed by including each 
of the individual options in the hydraulic model and re-simulating each of the design flood events.   
 
Peak floodwater level difference mapping for each design flood with this combined option in 
place are presented in Plate 24.  Plate 24 demonstrates more pronounced and expansive flood 
level reductions relative to the first combined option.  Furthermore, flood level reductions are 
predicted across the full range of design floods, including the PMF.  Therefore, 
Combined Option 2 provide a better hydraulic outcome relative to the first combined option. 
 
A revised flood damage assessment indicates that the flood level reductions are sufficient to 
reduce flood damage costs by more than $1.2 million (an improvement of $350,000 over the first 
combined option).  However, the implementation cost is predicted to be more than $2.5 million 
(an increase of more than $2 million over Combined Option 1).  Therefore, the economic 
performance of Combined Option 2 is not nearly as good as Combined Option 1 (i.e., benefit cost 
ratio of 0.5 versus 1.7). 
 
Overall, Combined Option 2 affords some significant hydraulic benefits to the Jamberoo Town 
Centre.  The high implementation cost associated with the J2 component (Young Street culvert) 
does reduce the practicality of implementing this option.  However, it should be recognised that 
this combined option provides the greatest overall benefit around the pre-school, where young 
children are particularly susceptible to the impacts of flooding.  Therefore, there is a strong risk-
to-life argument to support pursuing this option if Council funding permits.  In addition, the 
reduced potential for above floor flooding at the pre-school (noting that like Combined Option 1, 
it will be protected from above floor flooding during events up to and including the 1% AEP event) 
will likely reduce insurance premiums for the pre-school (these insurance costs have not been 
accounted for in any of the economic calculations). 
 
 
 



 

  
 

77 

20% AEP 5%AEP 

  
1% AEP PMF 

  
Plate 24 Flood Level Difference Maps for Jamberoo Combined Option 2 
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6.4 Wyalla Road Catchment 

6.4.1 W1: Wyalla Road Bund 1 

As shown in Figure W1 in Appendix H, Option W1 will involve installing a 0.10-metre-high bund 
on the nature strip on the western side of Wyalla Road.  This will be supplemented with more 
subtle terrain increases of around 0.05 metres across driveway crests (the reduced terrain 
modifications will help ensure driveway grades still permit vehicular access).  The bund is 
intended to reduce the potential for stormwater spilling from Wyalla Road and through the 
adjacent Wyalla Road and Sproule Crescent properties. 
 
A cost estimate was prepared for W1 and is included in Appendix I.  This indicates that Option 
W1 would likely cost about $70,000 to implement.   
 
The hydraulic model was also modified to include the terrain modifications associated with 
Option W1.  The updated model was then used to re-simulate a range of floods.  Floodwater 
difference maps were prepared for the 20% AEP, 5% AEP and 1% AEP floods as well as the PMF 
and are provided in Plate 25.  The flood level difference mapping shows the magnitude and extent 
of changes to existing flood levels and extents if the option was implemented. 
 
Plate 25 shows that Option W1 is predicted to produce localised flood level reductions across 
properties located near the northern end of Wyalla Road during floods up to and including the 
5% AEP.  During larger floods where a greater proportion of water is predicted to leave the Wyalla 
Road reserve, additional properties are predicted to benefit from W1.  However, only small 
benefits are predicted to extend into the rear of select Sproule Crescent properties during the 
PMF (i.e., the Sproule Crescent properties are still predicted to be impacted by runoff from the 
rear yards of the Wyalla Road properties). 
 
A revised flood damages assessment was completed with the updated hydraulic model results.  
The outcomes of the revised damage assessment are summarised in Table 32 and indicate that 
this option is predicted to reduce existing flood damages by around $40,000 over the next 50 
years.  This affords a preliminary benefit cost ratio less than 1.  This means that the reduction in 
flood damages costs provided by this option is not likely to exceed the implementation cost 
indicating limited financial incentive to pursue the option. 
 
Although the economic return on this option is not as significant as some other options, Option 
W1 is predicted to provide hydraulic and flood damage reduction benefits across Wyalla Road 
properties and some Sproule Crescent properties.  When this outcome is coupled with the low 
implementation cost, Option W1 is recommended for further investigation and potential 
implementation.    

6.4.2 W2: Wyalla Road Drainage Amplification 1 

Option W2 would look to upgrade the existing stormwater drainage system in Wyalla Road.  Like 
Option W1, Option W2 aims to reduce the potential for stormwater spilling from Wyalla Road 
and through the adjacent Wyalla Road and Sproule Crescent properties.  However, under this 
option, the excess water would be routed below ground via a pipe system rather than across the 
road surface.  The extent of the drainage upgrades considered as part of this option are shown 
in Figure W2 in Appendix H. 
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Plate 25 Flood Level Difference Maps for W1 
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Table 32 Economic Assessment for Wyalla Road Mitigation Options  

Mitigation Option 

Present Value of Costs and Damages 
($ Millions) 

Benefit-Cost 
Ratio 

Cost Estimate 
Reduction in 
Damage with 

Option in Place 

Individual Options 

W1 Wyalla Road Bund 1 0.07 0.04 0.6 

W2 Wyalla Road Drainage Amplification 1 0.38 0.01 <0.1 

W3 Wyalla Road Bund 2 0.82 4.25 5.2 

W4 Wyalla Road Drainage Amplification 2 1.01 0.69 0.7 

W5 Sproule Crescent Swale 0.45 2.16 4.9 

Combined Options 

W3 + W4 1.83 4.54 2.5 

W3 (reduced) + W5 0.71 3.62 5.1 

 

Table 33 Change in Above Floor Flooding for Wyalla Road Mitigation Options  

Flood Modification Option 
Reduction in Above Floor Flooding Properties 

20% AEP 5% AEP 1% AEP PMF 

W1 0 0 -1 -2 

W2 0 0 -1 -1 

W3 -7 -7 -4 1 

W4 -1 0 0 0 

W5 -4 -3 -2 0 

W3 + W4 -7 -7 -5 -1 

W3 (reduced) + W5 -6 -5 -3 0 

 
A cost estimate was prepared for Option W2 and is included in Appendix I.  This indicates that 
Option W2 would likely cost about $400,000 to implement.  A significant proportion of this cost 
is associated with the relocation of existing services (Sydney Water, NBN, Telstra and Endeavour 
Energy).  
 
The hydraulic model was modified to include the drainage modifications associated with W2 and 
the updated model was then used to re-simulate the range of design floods.  Floodwater 
difference maps were prepared for the 20% AEP, 5% AEP and 1% AEP floods as well as the PMF 
and are provided in Plate 26.   
 
Plate 26 shows that Option W2 is predicted to produce flood level reductions that are 
concentrated near the northern end of Wyalla Road.  During larger floods, the benefits are 
predicted to more limited as the capacity of even the larger stormwater system is overwhelmed.   
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Plate 26 Flood Level Difference Maps for W2 
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A revised flood damages assessment was completed with the updated hydraulic model results.  
The outcomes of the revised damage assessment are summarised in Table 32 and indicate that 
this option is predicted to reduce existing flood damages by around $10,000 over the next 50 
years.  This affords a preliminary benefit cost ratio less than 0.1.  This means that the 
implementation cost will likely significantly outweigh and potential reduction in flood damage 
costs. 
 
Option W2 is predicted to provide some hydraulic and economic benefits across select Wyalla 
Road properties.  Although the benefits across Sproule Crescent properties are predicted to be 
more limited, discussions with the local community indicate that the stormwater system is often 
overwhelmed resulting in water surcharging across Wyalla Road properties and contributing to 
the flooding problems at the rear of the Sproule Crescent properties and this may not be fully 
captured in the flood modelling.  Therefore, the anecdotal evidence suggests that there would 
still be benefits in pursuing this option. 

6.4.3 W3: Wyalla Road Bund 2 

As shown in Figure W3 in Appendix H, Option W3 will involve installing a 0.20-metre-high bund 
along the rear property boundaries of Wyalla Road properties.  The bund would aim to capture 
runoff from the Wyalla Road properties and convey that runoff north towards Gibson Crescent 
before it has an opportunity to spill into the rear of the Sproule Crescent properties.  The bund 
would be arranged to not extend through any existing sheds/garages located within the rear 
yards of the Wyalla Road properties (i.e., the bund would be contained to areas of existing open 
space). 
 
A cost estimate was prepared for W3 and is included in Appendix I.  This indicates that Option 
W4 would likely cost about $800,000 to implement.  Most of this overall cost is associated with 
the acquisition of an easement within private property to provide for maintenance access and 
ensure the bund continues to operate as intended.  Further coordination and consultation with 
the impacted property owners would be required for this option to proceed.  Given the significant 
number of impacted property owners including some property owners with potential assets 
within the easement area, getting all impacted property owners “on board” is a significant hurdle 
to overcome and may adversely impact on the feasibility.  
 
To assess the hydraulic benefits of W3, the hydraulic model was updated to include the terrain 
modifications.  The updated model was then used to re-simulate the range of design floods.  
Floodwater difference maps were prepared for the 20% AEP, 5% AEP and 1% AEP floods as well 
as the PMF and are provided in Plate 27. 
 
Although difficult to discern, Plate 27 shows that Option W3 is predicted to significantly reduce 
flood levels and extents across most of the Sproule Crescent properties impacted by frequent 
flooding.  This is predicted to result in 7 fewer properties in this area being exposed to above 
floor flooding during the 20% AEP and 5% AEP flood and 3 fewer properties impacted by above 
floor flooding during the 1% AEP flood.  Therefore, Option W3 is predicted to provide the best 
overall outcome for the Sproule Crescent properties in terms of reduced frequency of above floor 
flooding. 
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Plate 27 Flood Level Difference Maps for W3 
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However, Plate 27 also shows that W3 is predicted to generate increases in flood levels across 
the rear yards of most Wyalla Road properties.  Although most of the increases are contained to 
open space, some increases do extend across sheds and garages.  During the PMF, the increases 
are predicted to extent up to the rear of the dwellings.  This is an undesirable outcome 
particularly when the viability of this option strongly relies on the support of these impacted 
property owners.  Some increases in flood levels are also predicted to extend across properties 
at the northern end of Sproule Crescent. 
 
A revised flood damages assessment was completed with the updated hydraulic model results.  
The outcomes of the revised damage assessment are summarised in Table 32 and indicate that 
this option is predicted to reduce existing flood damages by more than $4 million over the next 
50 years.  This is a considerable reduction in flood damage costs and provides a preliminary 
benefit cost ratio of more than 5.  However, although a net reduction in flood damages is 
predicted with W3, the increases in flood levels are predicted to increase flood damages across 
several Wyalla Road properties. 
 
Option W3 is predicted to afford the most significant hydraulic and economic benefits of all the 
options evaluated for the Wyalla Road catchment.  However, it is difficult to support in isolation 
with the predicted adverse flood level and damage impacts across Wyalla Road properties.  
Therefore, opportunities to reduce the flood level impacts were explored.  This includes 
combining the bund with stormwater upgrade to direct some of the collected water below 
ground (refer Section 6.4.6) and as well as a lower-level version of the bund with the Sproule 
Crescent swale upgrade (refer Section 6.4.7).  

6.4.4 W4: Wyalla Road Drainage Amplification 2 

Option W4 will involve installing new stormwater pipes and inlets at the rear of the Wyalla Road 
properties along with a shallow (0.1 metre deep) swale to carry runoff into the new stormwater 
pits.  As shown in Figure W4 in Appendix H, the new pipes and swale would follow the same 
alignment as the bund described in Section 6.4.3.  Therefore, like the bund, an easement would 
need to be acquired across the rear of these properties and would require coordination and 
consultation with the impacted property owners. 
 
A cost estimate was prepared for W4 and is included in Appendix I.  This indicates that Option 
W4 would likely cost about $1 million to implement.  Like Option W3, a considerable proportion 
of this cost is associated with acquisition of an easement across existing private property. 
 
The hydraulic model was also modified to include a representation of Option W4.  The updated 
model was then used to re-simulate a range of floods.   
 
Floodwater difference maps were prepared for the 20% AEP, 5% AEP and 1% AEP floods as well 
as the PMF and are provided in Plate 28. 
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Plate 28 Flood Level Difference Maps for W4 



Gerringong & Jamberoo 
Flooding Investigation 

 

  
 

86 

 
Plate 28 shows that Option W4 is predicted to provide reductions in existing flood levels and 
extents across the rear of both Wyalla Road and Sproule Crescent properties.  Therefore, W4 
overcomes one of the main limitations of W3, specifically the increases in flood levels across the 
Wyalla Road properties (i.e., this option affords benefits to both Wyalla Road and Sproule 
Crescent properties).  However, the flood level/extent reductions across the Sproule Crescent 
properties are not as substantial as W3.  This is reflected in the change in above floor flooding 
(refer Table 33) where only 1 property in Sproule Crescent is predicted to benefit from reduced 
above floor flooding in the 20% AEP flood with Option W4 compared to 7 properties with Option 
W3. 
 
A revised flood damages assessment was completed with the updated hydraulic model results.  
The outcomes of the revised damage assessment are summarised in Table 32 and indicate that 
this option is predicted to reduce existing flood damages by nearly $700,000 over the next 50 
years.  This provides a preliminary benefit cost ratio of 0.7.   
 
Option W4 is predicted to afford hydraulic benefits to both Wyalla Road and Sproule Crescent 
properties.  However, the benefits to Sproule Crescent properties are not as substantial as other 
options (i.e., W3 and W5).  Therefore, it is recommended that other options are pursued in 
preference to W4 or W4 is explored in combination with other options (refer Section 6.4.6). 

6.4.5 W5: Sproule Crescent Drainage Upgrade 

As shown in Figure W5 in Appendix H, Option W5 will involve installation of a continuous swale 
and upgraded pipe system within a private drainage easement along the rear of properties in 
Sproule Crescent.  Although this area already contains a stormwater pipe system and some 
individual property owners have installed a swale at their own expense, the resulting swale is not 
continuous, is shallow (refer Plate 29) and does not have sufficient capacity to convey runoff 
during relatively frequent rainfall (refer Plate 30).  There are also examples of runoff discharging 
through the retaining walls that form the side of the drainage reserve (refer Plate 30).   
 
The swale component of Option W5 would be designed to capture runoff from the adjoining 
Wyalla Road properties and direct that flow into the stormwater pits located along the drainage 
existing.  A low-level barrier (nominally 0.1m high) would be provided along the edge of the swale 
to prevent flow from the swale spilling into the rear of the Sproule Crescent properties.  It is also 
recommended that a waterproof barrier be installed behind the existing retaining wall (e.g., 
sheet piling) to prevent water spilling through the wall and leading to further damage (this will 
also require the installation of a small pipe/agricultural drain at the base of the wall to ensure 
water does not “build-up” behind the wall and impose high hydrostatic loads onto an already 
weakened retaining wall structure).  Upgrades to the existing pipe that underlays the swale would 
also be required to ensure properties at the northern end of the swale are not adversely 
impacted because of the additional flow being carried along the swale.   
 
A cost estimate was prepared for W5 and is included in Appendix I.  This indicates that Option 
W5 would likely cost just over $400,000 to implement.  It should be noted that the integrity of 
the existing retaining wall may be compromised in some areas.  If replacement of the existing 
retaining wall is required, this would increase the implementation cost significantly. 
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Plate 29 Example of swale installed by property owners at rear of Sproule Crescent properties 

 

 
Plate 30 Example of water overtopping existing swale and spilling through retaining wall during rainfall 

event (source: Ken Jeffrey) 
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It was noted that a Sydney Water sewer line runs along the rear of the Sproule Crescent 
properties and may need to be relocated in areas where a larger pipe is proposed as part of this 
option.  An allowance for relocation has been incorporated into the cost estimate, but it is 
recommended that detailed survey/service locating is completed to confirm the need to relocate 
this service and confirm the potential cost implications.  
 
The hydraulic model was also modified to include the modifications associated with Option W5 
and the updated model was then used to re-simulate a range of floods.  Floodwater difference 
maps were prepared for the 20% AEP, 5% AEP and 1% AEP floods as well as the PMF and are 
provided in Plate 31. 
 
Plate 31 shows that the modifications associated with Option W5 are predicted to generally 
increase flood levels within the swale.  This is associated with the greater swale capacity allowing 
more water to be “held” within the swale.  A reduction in flood level is also predicted along small 
sections of the swale where existing garden beds have been replaced by the formal swale to 
allow for more efficient drainage in these areas.   
 
The additional water being held within the swale is predicted to significantly reduce inundation 
depths and extents across the rear of the Sproule Crescent properties during all floods up to and 
including the 1% AEP event.  During the PMF, the southern end of the swale has sufficient 
capacity to capture and convey PMF flows, but the swale becomes overwhelmed approximately 
halfway along the rear of the Sproule Crescent properties resulting in additional water being 
directed into some properties.  Therefore, there is potential for some properties to be adversely 
impacted by W5 during particularly large rainfall events.  Although the PMF is a very large event 
with a very small chance of occurring, consideration could be given to extending the pipe size 
upgrades further to the south (although this will increase the cost of the option). 
 
A revised flood damages assessment was completed with the updated hydraulic model results.  
The outcomes of the revised damage assessment are summarised in Table 32 and show that W5 
is predicted to reduce existing flood damages by nearly $2.2 million over the next 50 years.  This 
provides the second-best flood damage reduction outcome of all the options considered (behind 
only W3) and affords a very high benefit cost ratio of nearly 5.  One advantage W5 has over W3 
is the fact that increases in flood damage costs are not predicted across any Wyalla Road 
properties (although some increases in damages are predicted across some Sproule Crescent 
properties during the PMF). 
 
The proposed works will be contained to a formal drainage easement.  This avoids the need to 
create a new easement and the associated costs (as would likely be required for W3 and W4).  
However, there will still be a need to consult and coordinate with the impacted Sproule Crescent 
property owners.   
 
Furthermore, construction access to the rear of the properties from Sproule Crescent may be due 
to the limited space between the existing buildings.  Therefore, construction access will most 
likely need to occur via the rear of the neighbouring Wyalla Road properties.  This will also require 
considerable consultation efforts to ensure construction access can be gained.  
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Plate 31 Flood Level Difference Maps for W5 
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Overall, Option W5 is considered to be the best performing option for the Wyalla Road 
catchment.  It affords notable benefits to the most significantly impacted properties in the 
catchment while minimising adverse flood impacts during most rainfall events.  Therefore, it is 
recommended that this option proceed to detailed survey and design plan phase before moving 
onto implementation. 
 
Opportunities to further improve the performance of Option W5 was explored by combining it 
with a modified version of Option W3.  This is discussed in Section 6.4.7. 
 
It is also evident that surface runoff from Wyalla Road properties is a key contributor to the 
flooding problems across Sproule Crescent properties.  Therefore, in the short term, it is 
recommended that verification of whether the roof areas of each Wyalla Road properties are 
connected to the inter-allotment drainage system is completed and appropriate connections are 
implemented, where required.   
 
It is also recommended that: 

 a structural assessment of the existing retaining wall at the rear of the Sproule Crescent 
properties is completed to confirm if the wall needs to be replaced/upgraded as part of W5, 
as this could add a significant additional cost 

 CCTV inspections of local stormwater pipes in Sproule Crescent properties is completed to 
identify any potential blockages that may be inhibiting the performance of the existing 
drainage system.  

6.4.6 Wyalla Road Combined Option 1: W3 + W4 

This combined option investigated the cumulative benefits associated with combining the 
following individual options: 

 W3: Wyalla Road Bund 2; and, 

 W4: Wyalla Road Drainage Amplification 2. 

 
The primary goal of investigating this option was to determine if the drainage upgrades proposed 
as part of Option W4 would be sufficient to offset the flood level increases that were predicted 
with Option W3 across Wyalla Road properties. 
 
The hydraulic benefits of the Combined Option 1 were assessed by including each of the 
individual options in the hydraulic model and re-simulating each of the design flood events.   
 
Peak floodwater level difference mapping for each design flood with this combined option in 
place are presented in Plate 32.   
 
A comparison of the flood level differences in Plate 32 with the Option W3 differences (refer 
Plate 27), shows that inclusion of the drainage upgrades (W4) is predicted to reduce the flood 
level increases that were predicted with W3 in isolation.  More specifically, flood level impacts 
during the more frequent events are minimised or eliminated.  However, during larger floods, 
the capacity of the W4 stormwater system is exceeded and flood level increases are predicted to 
extend across significant proportions of the Wyalla Road properties including garages, sheds, and 
some dwellings. 
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Plate 32 Flood Level Difference Maps for Wyalla Road Combined Option1 
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A revised flood damage assessment indicates that Combined Option 1 is predicted to reduce 
flood damage costs by more than $4.5 million.  The additional damage reductions that are 
predicted with this combined option are not necessarily additional flood level reductions, but 
reduced increases in damages across the Wyalla Road properties.  This yields a preliminary 
benefit cost ration of more than 7. 
 
Although Combined Option 1 is predicted to reduce the adverse flood impacts associated with 
option W3, it is not predicted to eliminate them.  Furthermore, implementation of W3 and W4 
would require the cooperation of all impacted Wyalla Road properties which will be a challenging 
hurdle to overcome.  As a starting point, it is suggested that discussions with impacted property 
owners is initiated by Council to confirm their willingness to participate in such an option.  If these 
discussions achieve a positive outcome, further detailed investigations could be completed to 
optimise the design of the swale and drainage system to maximise potential benefits to both 
Wyalla Road and Sproule Crescent properties. 

6.4.7 Wyalla Road Combined Option 2: W3 + W5 

This combined option investigated the cumulative benefits associated with combining the 
following individual options: 

 W3: Wyalla Road Bund 2.  However, a “reduced” version of this option was trialled involving 
installation of 0.05m high bund instead of a 0.20m bund; and, 

 W5: Sproule Crescent Swale Upgrade. 
 

The primary goal of investigating this option was to determine if a lower-level bund would reduce 
the potential adverse flood impacts across Wyalla Road properties while also improving the 
performance of W5 (particularly during the PMF). 
 
The hydraulic benefits of Combined Option 2 were assessed by including the individual options 
in the hydraulic model and re-simulating each of the design flood events.   
 

Peak floodwater level difference mapping for each design flood with this combined option in 
place are presented in Plate 33.  Plate 33 shows that the lower-level bund has reduced flood level 
increases across the rear yards of the Wyalla Road properties.  Although the flood level increases 
are not eliminated, they are not predicted to exceed 0.05 metres at any location.  
 

Flood level reductions across the rear of the Sproule Crescent properties are broadly similar to 
W5.  However, inclusion of the W3 bund is predicted to further reduce flood levels/depths across 
the rear yards by around 0.05 metres.  Unfortunately, inclusion of the bund is not predicted to 
offset the adverse impacts across some Sproule Crescent properties during the PMF (although it 
does reduce the impacts). 
 

A revised flood damage assessment indicates that Combined Option 2 is predicted to reduce 
flood damage costs by about $3.6 million.  This provides a benefit cost ratio of nearly 9 (i.e., not 
as good as W3 or W5 in isolation but still a strong economic outcome). 
 

Although Combined Option 2 is predicted to produce some notable benefits to Sproule Crescent 
properties, the flood level increases across Wyalla Road properties and the need to secure an 
easement across these properties makes this option difficult to recommend in front of W5 in 
isolation.  Therefore, it is recommended that Options W1, W2 and W5 are investigated in further 
details and potentially implemented pending the outcomes of those investigations. 
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Plate 33 Flood Level Difference Maps for Wyalla Road Combined Option2 
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6.5 Options to Protect Individual Properties 

This chapter has presented a range of mitigation options that could be potentially 
implemented to assist in reducing the frequency and depth of inundation across the Bridges 
Road, Jamberoo Town Centre, and Wyalla Road catchments.  However, it needs to be 
recognised that implementation of the options will not eliminate the risk of inundation 
completely (e.g., during very large floods).  Furthermore, depending on which options are 
ultimately implemented there may be some individual properties where the existing flood risk 
will remain unchanged.  In such instances, mitigation measures to assist in protecting 
individual properties could be considered.  Such measures are outlined below. 

6.5.1 House Raising 

Voluntary house raising (VHR) is a well-established method of reducing the frequency, depth 
and duration of above floor inundation.  Examples of house raising are provided in Plate 34.   
 

  

Plate 34 Examples of houses before (top image), during (middle image) and after (bottom image) house 
raising (photos courtesy of Fairfield City Council) 

 
VHR is best suited to single-storey, timber or clad walled houses with a pier and beam 
foundation.   
 
The cost associated with raising a house will vary depending on the location, size and 
complexity of the house.  However, recent house raising projects completed by Fairfield City 
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Council indicates a typical cost of $82,000 per building.  This cost estimate is based on an 
average floor area of 130 m2 and raising the house by 2.5 metres.  Installation of a car port / 
garage etc could be accommodated on the lower level, but this is not included in the cost 
estimate.  

6.5.2 Flood Proofing 

For houses subject to regular inundation but are otherwise unsuitable for house raising (e.g., 
brick, slab-on-ground houses), flood proofing techniques may be employed to reduce the cost 
of flooding.  Two types of flood proofing are available and are illustrated in Plate 35: 

 ‘dry’ flood proofing, which aims to prevent the ingress of water into houses; 

 ‘wet’ flood proofing, which permits water to enter houses but reduces the damage to 
the structure of the house through the use of flood resilient materials. 

 

 

Plate 35 Examples of dry (left image) and wet (right image) flood proofing techniques 

 
‘Dry’ flood proofing aims to reduce inundation damages by completely preventing the ingress 
of water.  In this regard, ‘dry’ flood proofing affords several benefits over ‘wet’ flood proofing 
as it avoids the potential for damage to building contents, reduces the clean-up efforts after 
an event and significantly reduces the stress associated with frequent above floor inundation. 
 
Two methods of ‘dry’ flood proofing are available: 

 blocking flooding at some distance from the house footprint through the careful 
incorporation of elevated features into driveways and/or landscaping; or, 

 sealing the building’s exterior walls, floors and other entry points. 
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Care needs to be exercised if employing the first option, as there is potential to displace water.  
This may cause localised increases in flood levels, thereby reducing the level of protection 
afforded by this option and/or redirecting flows into neighbouring properties.  Moreover, if 
elevated landscaping features are utilised, drainage from ‘behind’ the elevated areas must be 
carefully managed to ensure it does not exacerbate local water depths and elevations behind 
these topographic features. 
 
As outlined in Section 6.3.3, flood barriers are one option available to prevent the ingress of 
water into properties.  Many different types of barriers are available including automated 
versions (as previously shown in Plate 19) as well as versions that require manual intervention 
(refer Plate 36).  Across each of the three catchments it is considered that flash flooding is 
prevalent with minimal advanced warning time, so automated flood gates are preferred.  
 

 
Plate 36 Examples of temporary flood barriers (provided courtesy of Flood Control International) 

 
To fully implement ‘dry’ flood proofing, flood barriers would need to be installed at all 
potential water ingress points.  This would most commonly include all external doors/garages.  
Therefore, it is likely that most residential properties would require multiple flood barriers to 
provide complete protection.  From a cost perspective, automated barriers will typically cost 
more than $40,000 each (based on a ~1m wide barrier), while manual barriers cost in the order 
of $5,000 per linear metre.   
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Examples of options for ‘wet’ flood proofing include utilising plywood or polished concrete 
flooring rather than particle board, timber lined wall panelling rather than plasterboard, solid 
timber or plywood joinery and fittings rather than particle board (e.g. in kitchens), tiles or a 
sanded and polished floor rather than carpets, and elevated electrical power points and 
switchboard.  Retrofitting structural building components up to a level of 1.0 m above floor to 
provide ‘wet’ flood proofing is likely to cost in the order of $60,000 per building.   

6.5.3 House Purchase 

For particularly high-risk properties, voluntary house purchase (VHP) could be considered.  
The purchased property is typically demolished, and the land is retained as open space or an 
equivalent land use that is more compatible with the flood risk. 
 
Due to the high capital costs associated with this option, VHP is typically only considered 
appropriate in floodway/high hazard areas where other flood risk reduction strategies are 
impractical or uneconomic.   
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7 RECOMMENDATIONS 
 
This study has assessed a range of options for reducing the flooding problems across the 
Bridges Road, Jamberoo Town Centre and Wyalla Road catchments.  Based on the outcomes 
of the assessment, several options are recommended to move forward to detailed 
analysis/design and potential implementation.  These options are summarised in: 

 Bridges Road Catchment: Table 34 

 Jamberoo Town Centre: Table 35 

 Wyalla Road: Table 36 
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Table 34 Options Recommended for the Bridges Road Catchment  

Option Description of Option 

Economic Assessment 

Comments 
Cost of 

proposed 
works 

($ millions) 

Reduction in 
Flood 

Damages 
Costs 

($ millions) 

Benefit 
Cost 
Ratio 

B1 Michael 
Cronin Field 
and Dorothy 
Bailey Field 
Detention 
Basins 

Extend existing embankment to create 
continuous earthen embankment 
along northern side of Michael Cronin 
Oval and Dorothy Bailey Field to create 
detention area 

0.14 0.33 2.4  This option affords flood level reductions over the most 
expansive area of the Bridges Road catchment 

B2 Willowbank Pl 
Stormwater 
Upgrade 

Replace existing "letter box" pit south 
of 42A Willowbank Place with larger, 
grated pit to provide greater inlet 
capacity and reduce potential for 
blockage 

0.03 0.04 1.2  Considered a low priority option relative to other options as only 
provides notable benefits during frequent rainfall. 

 Could be considered by Council for implantation as part of its 
asset replacement program 

B3 Willowbank Pl 
bund 

Create bund along existing reserve 
south of the Willowbank Place cul de 
sac to direct flow into Willowbank 
Place 

0.02 0.33 16.6  Cheapest option to implement and provides highest benefit cost 
ratio 

 Benefits several Willowbank Place and Gowan Place properties 

B4 Chittick bund Create a bund/swale to direct overland 
flow from open space to Fern Street 

0.71 0.17 0.2  Benefits a number of properties in Fern Street, Craig Place, 
Henry Lee Drive and Burnett Avenue 

 Located on private property so would require cooperation of 
landowner and potential acquisition of drainage easement 

 Easement acquisition costs should be confirmed 

B6 Vets Block 
Swale  

Develop a formal maintenance plan for 
the existing swale that would aim to 
maximise the utilisation of the 
drainage infrastructure in this area 

Not Calculated  Implementation of this maintenance schedule may require 
additional funding to ensure sufficient Council staff can be 
employed (however, these additional resources could also be 
allocated to other catchments, helping to distribute the cost as 
well as the benefits across the LGA). 

B7 

Fern Street 
Stormwater 
Upgrade 

Increase pipe sizes and provide 
additional pits from Bridge Street, 
along Fern Street down to Sandy Wha 
Road 

1.18 0.68 0.6  Provides the most significant flood level reductions and 
reduction in flood damage costs of all options investigated 

 Significant capital cost could limit the potential for 
implementation 
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Table 35 Options Recommended for the Jamberoo Town Centre Catchment  

Option Description of Option 

Economic Assessment 

Comments 
Cost of 

proposed 
works 

($ millions) 

Reduction in 
Flood 

Damages 
Costs 

($ millions) 

Benefit 
Cost 
Ratio 

J1 Macquarie 
Street detention 
basin 

Create detention basin immediately 
south of Young St/Macquarie Street 
intersection within existing open 
space 

0.29 0.30 1.0  Opportunities to expand flood storage capacity could be 
explored as part of potential rezoning of land south of basin 
location. 

J2 Young Street 
Culvert 

Upgrade existing culvert along Young 
Street from Macquarie Street to 
Beattie St intersection & install new 
culvert along Young Street from 
Beattie St intersection to northern 
side of Bowling Club greens 

2.23 0.30 0.1  High capital cost and low benefit cost ratio make this a low 
priority option. However, if funding can be sourced, it provides 
the greatest flood benefits to the catchment. 

J3 Flood Barriers 
for Preschool 

Add flood proof barriers at rear of 
pre-school including automated 
barrier for gated entries 

0.13 0.26 2.0  Can generate small adverse flood impacts if implemented in 
isolation.  Therefore, Options J1, J2 or J4 should be implemented 
before or in conjunction with J3 to ensure no properties are 
disadvantaged. 

J4 Preschool Swale Create grassed swale on western and 
eastern sides of pre-school building 
to convey overland flow to Allowrie 
Street 

0.09 0.16 1.8  Cheapest option to implement 

 Recommended for implementation with J3 
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Table 36 Options Recommended for the Wyalla Road Catchment  

Option Description of Option 

Economic Assessment 

Comments 
Cost of 

proposed 
work 

($ millions) 

Reduction in 
Flood 

Damages 
Costs 

($ millions) 

Benefit 
Cost 
Ratio 

W1 Wyalla Road 
Bund 1 

Earthworks to provide low level 
bund along western side of 
Wyalla Road  

0.07 0.04 0.6  Low capital cost 

 Provides reductions in flood levels/extents across both Wyalla 
Road and Sproule Crescent properties 

 All works would be completed within road reserve which will 
significantly reduce implementation difficulties relative to some 
other options 

W2 Wyalla Road 
Drainage 
Amplification 1 

Provide additional stormwater 
pits and pipes along western side 
of Wyalla Road 

0.38 0.01 <0.1  Provides a relatively low economic return, but still affords 
reductions in flood levels/extents across both Wyalla Road and 
Sproule Crescent properties 

 All works would be completed within road reserve which will 
significantly reduce implementation difficulties relative to some 
other options 

W5 Sproule Crescent 
Drainage 
Upgrades 

Formalisation of continuous 
swale and upgraded stormwater 
system along the rear of Sproule 
Crescent properties 

0.44 2.16 4.9  Provide a significant reduction in inundation depths and flood 
damages across Sproule Crescent properties 

 Recommended for implementation as a priority 

 All works located within an existing drainage easement 

 Consultation with neighboring Wyalla Road properties will be 
required to secure access for construction activities, if required.  
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Introduction

Gerringong and Jamberoo Flooding Investigation

In August 2020, the Kiama area experienced an intense rainfall event that resulted in a natural 
disaster declaration for the region.  Kiama Municipal Council subsequently received a number 
of reports of significant overland flooding from residents and business owners in Gerringong 
and Jamberoo.  This included a number of dwellings that were impacted by above floor flooding. 

Council has resolved to undertake a flooding investigation for three catchments that are located 
in Gerringong and Jamberoo.  They are referred to as the Bridges Road catchment (located in 
Gerringong) and the Jamberoo Town Centre and Wyalla Road catchments (both located within 
Jamberoo).  The extent of each catchment is shown below. 

The flooding investigation will allow Council to confirm the location of flooding problems and 
identify where flood mitigation measures (e.g. stormwater upgrades) may be best implemented 
to reduce the impact of flooding on the community.

Council has commisioned specialist flood consultants, Catchment Simulation Solutions, to 
complete the investigation.

Bridges Road CatchmentBridges Road Catchment Jamberoo Town Centre & Wyalla Road CatchmentsJamberoo Town Centre & Wyalla Road Catchments



How Will the Investigation be Completed?

How You Can Help

The flooding investigation will be completed 
with the assistance of computer flood models.  
The flood models will allow key flooding 
information such as water depths and speeds 
to be established for a range of flood sizes. An 
example of a floodwater depth map produced 
by a computer flood model is shown to the right. 

The information produced by the computer flood 
model can be used to establish the risk that 
floodwaters can pose to vehicles, people and 
buildings.  It will also allow the economic impact 
of flooding on the community to be estimated.

Once the nature and extent of the flooding 
problem is defined, options for reducing the 
flooding problems can be evaluated.  This will 
involve including each potential flood mitigation   
measure in an updated version of the flood 
model to determine how effective the option is 
in reducing flood depths, speeds and extents.  
Concept design plans and cost estimates will 
also be prepared so an understanding of the 
ecnomic feasibility of each option can be gained.  

The outcomes of the investigation will help to 
determine which option(s) are likely to be the 
most viable in reducing the flooding problems 
and which option(s) will move forward to detailed 
design and potential implementation.  

Further Information

The computer flood models will need to be validated to ensure they are providing a reliable 
represention of flood behaviour in each catchment.  This will involve comparing the results 
produced by the model against flood depths and extents that have been experienced by the 
community during past floods. Therefore, any photos, videos or descriptions of past flooding 
that can be provided will assist with the model validation process.

Council is also interested in obtaining suggestions from the community on what flood mitigation 
options would assist in improviding the current flooding situation.

Enclosed with this information sheet is a questionnaire that will allow you to provide information 
on past flood and provide feedback on potential flood mitigation options.  Please complete and 
return the questionnaire to Council no later than 7th May 2021.

Community drop-in sessions will also be completed later in the project. This will allow the 
community to discuss the outcomes of the options evaluation and provide additional feeback 
before the flood investigation report is finalised.  

To obtain further information on the Gerringong and Jamberoo Flood Investigation, please 
contact Kiama Muncipal Council’s Billy Wang (Acting Manager Design and Development) by 
phone: (02) 4232 0444 or via email: council@kiama.nsw.gov.au.    

Example of floodwater depth mapExample of floodwater depth map



Community Questionnaire
The following questionnaire should take less than 10 minutes to complete. The responses that 

you provide will help Kiama Municipal Council understand the nature and extent of the flooding 

problem and how best to reduce the impact of flooding on the community.  Please complete the 

questionnaire and return by 7 May 2021 by email (council@kiama.nsw.gov.au) or to Council’s 

mailing address below:

    Gerringong and Jamberoo Flooding Investigation

    Kiama Municipal Council

    11 Manning Street

    Kiama NSW 2533

Alternatively, if you have internet access, an online version of the questionnaire can be completed 

by scanning the QR code or using the following address:

https://tinyurl.com/GerringongJamberooFlood

Gerringong and Jamberoo Flooding Investigation

Please provide your address to help us identify where floods have been problematic. 
It would also be helpful to have a means of contacting you if required.

Name: _______________________________________________________________

Address: ______________________________________________________________
____________________________________________________________________

Phone No. ____________________________________________________________

Email: _______________________________________________________________

CONTACT DETAILS8. IF YOU HAVE ANY SPECIFIC SUGGESTIONS ON OPTIONS FOR 
REDUCING THE FLOODING PROBLEMS, PLEASE DESCRIBE THEM BELOW. 
PLEASE ATTACH ADDITIONAL PAGES IF THERE IS INSUFFICIENT SPACE

________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________

  Yes (please ensure your email address is provided)               No 
Do you wish to stay informed for the duration of the study?

7. PLEASE RATE EACH OF THE FOLLOWING POTENTIAL MEASURES TO 
ASSIST US IN PREPARING A SHORT LIST OF MEASURES THAT COULD BE 
POTENTIALLY IMPLEMENTED TO IMPROVE THE FLOOD SITUATION

Flood Modification Option Strongly 
Against Against Neutral Support

Strongly 
Support Unsure

Flood detention basins

Levees

Deflection bunds

Stormwater upgrades

Enlarging creek channels

Regular maintenance and clearing of 
vegetation

Culvert/bridge upgrades

Voluntary house raising

Voluntary house flood proofing

Voluntary house purchase

Development/planning controls

Flood forecasting/warning system

Elevating roadways

SES local flood plan updates

Community education

  Yes               No 

Do you give permission for us to publish your flooding photos and/or experiences 
as part of the report (your contact details will remain confidential at all times)?FURTHER INFORMATION

To obtain further information about the study, please contact Billy Wang at Kiama 
Municipal Council using the contact details below:

11 Manning Street,                              (02) 4232 0444

Kiama, NSW 2533                              council@kiama.nsw.gov.au

http://tinyurl.com/GerringongJamberooFlood


3. HOW DID THE BIGGEST OF THESE FLOODS AFFECT YOU? 

Tick all that apply:

  flooding over main building floor 

  flooding of garage/sheds

  lost access due to flooding of roads

  damage to fences and other external fixtures

  sewerage system was not working at our property

  I lost stock and/or trade at my business

  I was forced to evacuate from my home/business

  I was concerned for my/my family’s safety

  other (Please specify: ________________________________________________)

  not applicable / not affected

4. IN YOUR OPINION, WHAT WAS THE PRIMARY CAUSE OF FLOODING 
IN YOUR AREA? 

2. HAVE YOU EXPERIENCED PREVIOUS FLOODS IN THIS AREA?

  Yes 

  No (move to Question 7)

1. WHAT TYPE OF PROPERTY DO YOU LIVE IN / OWN?

  Residential

  Commerical    

  Industrial

  Other (Please specify:_________________________________________________)           
How long have you lived at this property? _________years

_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________

5. CAN YOU PROVIDE MORE SPECIFIC INFORMATION ON HOW YOU 
WERE IMPACTED DURING PAST FLOODS? 

Date of flood(s)

Flood depth/height  
& location

Are you confident of 
the height / depth of 
the flood?

  High (within 5cm)

  Medium (within 20cm)

  Low (within 50cm)

  High (within 5cm)

  Medium (within 20cm)

  Low (within 50cm)

What time did you 
observe the flood 
height / depth?

 

6. DO YOU HAVE ANY PHOTOGRAPHS OR VIDEOS OF THESE (OR 
OTHER) FLOODS THAT YOU CAN PROVIDE? 

  Yes 

  No

If you answered Yes, can you provide a copy of these to assist with the computer 
model validation?

  Yes 

  No

Copies of the photos and videos can be sent to the following email address 

(please try to keep the attachments to less than 15MB):

david.tetley@csse.com.au 

mailto:david.tetley%40csse.com.au%20?subject=Jamberoo%20%26%20Gerringong%20Flood%20Investigation%20Information
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Sydney, NSW, 2000

Prepared by:

Scale: 1:5000 (at A3)

Aerial photograph : NSW SixMaps 2021

Figure A1.1: Community Responses
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Bridges Road Study Area
Questionnaire Response Question: Have you experienced 
previous floods in this area?

No
Yes

N



Suite 1, Level 10, 70 Phillip St
Sydney, NSW, 2000

Prepared by:

Scale: 1:6000 (at A3)

Aerial photograph : NSW SixMaps 2021

Figure A1.2: Community Responses Portrait
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Jamberoo Town Centre Study Area

Wyalla Road Study Area
Questionnaire Response Question: Have you experienced previous 
 floods in this area?

No

Yes

N



#

What type of 
property do you live 

in/own?

How long have 
you lived at this 
property? ( ___ 

years)

Have you 
experienced 

previous floods 
in this area?

How did the biggest of these floods 
affect you?

In your opinion, what was the primary cause of flooding in your area?

Bridges Road Catchment Responses 

5 Residential 28 Yes Not applicable/not affected Insufficient Stormwater Drainage of Estate

6 Residential (Rental) 25 Yes
Flooding of garage/sheds, potential ongoing 

damage
Inadequate stormwater catchment

13  Residental No

18 Residental Yes
garden flooded,  poured down side of house 

from hockey field behind my property
1. Too small drainage pipes, unable to cope with torrential rains

2. Sort out flooding water from hockey/football field which comes across into my and others gardens/houses

19 Residental 2 Yes flooding in back yard Massive down pour of rain which in common to to the gerringong area.

23 Residental 29 Yes I was concerned for my/my family's safety Blocked stormwater culvert, poor designed stormwater channels, poor stormwater maintenance

25 Residental 1 Yes Flooding of garage/sheds Overflow of stormwater catchment and no where for the water to drain once catchment full (which fills up quickly).

27 Residental 23 Yes

flooding over main building floor, flooding of 
garage/sheds, lost access due to flooding of 
roads, damage to fences and other external 
fixtures, I was forced to excauate from my 
home/business I was concerned for my/my 

family's safety

Built on an old swamp and creekbed and the new museum had a larger road , water retention basin is not long enough pipes too small 

30
Conference Centre ‐ 

Chittick Lodge
N/A Yes

damage to fences and other external fixtures, 
flooding over large green space

Stormwater flooding caused by grossly inadequate drainage, from the storm water sump across the road from Chittlick Lodge at the corner of Fern St and 
Bridges Rd. Once the sump fills up with water, it pours over Bridges Road, then through Chittick Lodge's large Green Space. 

Table A1 - Property and Flooding Details

About your property

Gerringong & Jamberoo ‐ Questionnaire Responses.xlsx Page ‐ 1



#

What type of 
property do you live 

in/own?

How long have 
you lived at this 
property? ( ___ 

years)

Have you 
experienced 

previous floods 
in this area?

How did the biggest of these floods 
affect you?

In your opinion, what was the primary cause of flooding in your area?

About your property

32 Residental 22 Yes flooding over main building floor
the primary cause was stormwater run‐off from what is known as 'The Vet's' Block adjacent to Chittick Lodge and water coming down across the block from the 

Sharpe Pl. Area. This excess water carries across the rear of Chittick and over our rear fence (stone wall).

36 Residential 10 No

37 Residential 3 No

40 Residential 3 No

Gerringong & Jamberoo ‐ Questionnaire Responses.xlsx Page ‐ 2



#

What type of 
property do you live 

in/own?

How long have 
you lived at this 
property? ( ___ 

years)

Have you 
experienced 

previous floods 
in this area?

How did the biggest of these floods 
affect you?

In your opinion, what was the primary cause of flooding in your area?

About your property

42 Residential 21 Yes

Flooding over main building floor;Flooding of 
garage/sheds;Damage to fences and other 
external fixtures;Sewerage system was not 
working at our property;I was forced to 
evacuate from my home/business;

First, it is not flooding it is uncontrolled storm water. The storm water could not get away. The lagoon into which it flows was closed and full. Council would not 
open it. The transition pond at the end of Sandy Wha Road was full of reeds and blocked to such an extent that in the 1999 flood that later, you could not even 
find the entry pipe because of overgrowth. It seems that the "greens" again prevail with the theory that the reeds should remain as they filter the water that is 
going into the sea. To this day it is still full, with two small channels along the sides having to cope with any downpour. I'm not sure that they filter much in an 

extreme situation. It would also appear that the Council's policy seems to favour the "greens" at the expense of the residents and common sense.
In 1999 a design flaw was found in Fern Street where there was a "T" join in the pipes instead of the required "Y". This was quickly remedied by Council. Now 

there is talk of another design fault in the Willowbank area. Whether this is fact or not, I do not know.
Drain maintenance is a big factor as a lot of the drains blocked, sending the water overland. The main damage in our area came from flow through Chittick 

Lodge building up against fences and coming through in tidal wave conditions as the fences collapsed.
In the 21 years I have lived here, not once have I seen Council even inspect the drains outside our home. In fact we have an inspection opening in our property 

and never once has Council inspected it in the time we have lived here. I keep the drains clear.
There are other problems that I would be happy to discuss at any meeting. 

43 Residential 1 No

46 Residential 22 Yes
Flooding of garage/sheds;Damage to fences 

and other external fixtures;

Excess water flowing from the vacant block on Bridges road behind our property, during storms. The bund drain which was put in by council in 1999 after 
flooding in behind our property, has been poorly maintained and during storms water consistently over flows into our yard. There is also a large grate that 

continually blocks during heavy rain events. There is a row of pine trees planted along the bund drain, as these have grown to full height branches and leaf litter 
continuously drop and block the drains. For us the maintaining & extension of the bund drain along with assessing the suitability of these trees remaining in 

their current position would help remedy our issues.

47 Residential 5 No

49 Residential 12 No
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#

What type of 
property do you live 

in/own?

How long have 
you lived at this 
property? ( ___ 

years)

Have you 
experienced 

previous floods 
in this area?

How did the biggest of these floods 
affect you?

In your opinion, what was the primary cause of flooding in your area?

About your property

50 Residential 5 Yes

Flooding over main building floor;Flooding of 
garage/sheds;Damage to fences and other 
external fixtures;I was forced to evacuate 

from my home/business;

The cause of our flooding, was the enormous amount of storm water from the large catchment area of land and houses, West of Fern Street and South of 
Bridges Road.  Presently, this water is directed into a catchment sump at the corner of Fern Street and Bridges Road.  Storm water drainage from this sump has 
proved to be totally inadequate, in the moving of large volumes of water pouring into it in a storm weather event.  Therefore, once the sump fills with water, it 
pours over Bridges Road, through the Chittick Lodge grassed area, through the properties and homes above us, then through our backyard, into our home, then 

onto Henry Lee Drive.
51 Residential 21 No

53 Residential 6 Yes
Flooding over main building floor;Flooding of 

garage/sheds;
Development of the Gerringong sports ovals and the Historical Society Museum have increased water runoff, which now impacts the residential areas behind 

(to the north of) them. The existing stormwater drainage in the residential areas is insufficient and not well maintained.

54 Residential 11 Yes
Heavy rainwater  runoff causing heavy soil 

erosion and erosion runoff into pool;
Heavy Rainwater runoff  due to inadequate stormwater management

56 Residential 24 No

58 Residential 3 No

60 Residential 6 Yes

Flooding over main building floor;Flooding of 
garage/sheds;Damage to fences and other 
external fixtures;I was concerned for my/my 

family’s safety;

Inadequate stormwater detention.  No surface control above our property 

61 Residential 24 Yes Lost access due to flooding of roads;
Lack of maintenance of holding drains previously installed by Kiama Council (under the direction of Noel Edgell) to control the flooding issues on ours and 

surrounding properties.

64 Residential 4 No
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#

What type of 
property do you live 

in/own?

How long have 
you lived at this 
property? ( ___ 

years)

Have you 
experienced 

previous floods 
in this area?

How did the biggest of these floods 
affect you?

In your opinion, what was the primary cause of flooding in your area?

About your property

67 Residential 24 Yes
Flooding of garage/sheds;Damage to fences 
and other external fixtures;Water flowed 
through the yard about 200mm deep;

Our property has a Council reserve above it and all runoff from the reserve and the catchment above it sheet flows across the reserve and then through our 
property. There is no bunding or shaping of the reserve to direct water clear of our property or our neighbours properties who experience the same runoff 

effects. In addition the land above the reserve drains onto the reserve with no directing of water away from the reserve, hence the catchment is bigger than the 
reserve land area. 

69 Residential 27 No

70 Residential 12 Yes
Flooding of garage/sheds;Lost access due to 

flooding of roads;
Intensity and volume of rain; Drainage off the hill (Michael Cronin's oval) is not adequately directed down main drainage channels

71 Residential 11 No

72 Residential 3.5 Yes

flooding over main building floor, flooding of 
garage/sheds, damage to fences and other 
external fixtures, I was forced to evacuate 

from my home/business (lower ground floor 
FFL, 16.95 AHD)

1. Council approved a Class 1a dwelling (396/95), below the flood level + free board (500mm) resulting in the lower ground floor FFL to be covered with water 
to a level measured 40mm above patio slab.

GIPA application revealed no engineering comment to DA. 
2. Surcharge of stormwater hit damaged fence post

74 Residental No

75 Residental I was concerned for my/my family's safety The inadequate drainage from football field

Jamberoo Town Centre Catchment Responses

Gerringong & Jamberoo ‐ Questionnaire Responses.xlsx Page ‐ 5



#

What type of 
property do you live 

in/own?

How long have 
you lived at this 
property? ( ___ 

years)

Have you 
experienced 

previous floods 
in this area?

How did the biggest of these floods 
affect you?

In your opinion, what was the primary cause of flooding in your area?

About your property

1 Residential 0.5 Yes Flooding of garage/sheds
Council not maintaining or allowing property owners to clear waterways.

Council not maintaining trees on the Council strip that impact residential drainage systems.

3 Residential 5.5 Yes
Residential ground pump unable to cope with 

volume of water
Blocked Waterways and/or insufficient stormwater drain to move colume of flood water passing through village

12 Residential Yes

flooding of garage/sheds, swerage system was 
not working at our property

Note: I would describe as flash flooding ‐ 
overland flows rather than rising flood water

1. Intense rainfall,rare event, possible 1 in 20 storm

2. Insufficient drainage connections from elevated areas to flood plain

3. Pipe blockages and pipe collapse 
eg. Interallotment pipe between Beattie St. and Macquarie St blocked at grated pits and likely tree root ingress,

e.g stormwater pipe in beattie st. damaged partly collapsed and blocked, causing water to bank up in the gutter and road ‐ this was looked at by council some 
years ago but no work done to repair

15 Residental 34 Yes

lost access due to flooding of roads, damage 
to fences and other external fixtures, 

sewerage system was not working at our 
property, I was forced to evacuate from my 
home/business, I was concerned for my/my 

family's safety

1. Inadequate stormwater pipes
2. Inadequate stormwater maintenance by Council

3. Inadequate clearing and cleaning of stormwater drains
4. Not a regular road sweeping program 

5. Stormwater pipes that have never been increased in size with a puplation that has tripled ‐ preschool has major problems due to this
6. council have not acted on residents previous experiences with those issues

22 Residental 46 No

33 Residential 15 Yes
flooding of garage/sheds, damage to fences 

and other external fixtures
Public area and private stormwater drains & culverts not cleared

Drains redirecting creek flows not big enough
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#

What type of 
property do you live 

in/own?

How long have 
you lived at this 
property? ( ___ 

years)

Have you 
experienced 

previous floods 
in this area?

How did the biggest of these floods 
affect you?

In your opinion, what was the primary cause of flooding in your area?

About your property

41
Community preschool 

building 
owned by council

13 Yes

Flooding over main building floor;Flooding of 
garage/sheds;Lost access due to flooding of 

roads;I lost stock and/or trade at my 
business;I was forced to evacuate from my 
home/business;I was concerned for my/my 

family’s safety;

The drains did not seem to be able to cope and came gushing up out of the ground high and flooding the area around us. There is talk of pipes underneath us 
running from larger pipes to smaller pipes thus not coping with large amounts of rain. We are also at the bottom of a hill, and the council built the preschool on 

an easement which i feel doesn't help

45 Commercial 28 Yes
Lost access due to flooding of roads;Sewerage 

system was not working at our property;
Rain

55 Residential 7 Yes
Erosion aling back boundary. Cabbage Palm 
(~2‐3m) felled,died. Creek erosion near back 

boundary.;

1. High rainfall area. Rain comes in bursts of unpredictable quantity & from varying locations above escarpment. 2 hours of high rainfall can bring flooding to 
back fence. Local knowledge suggests that floodline was higher in worst recent floods 10 years ago.

2. Poor maintenance of Jamberoo drain system.
3. Almost no drop inheight of floodpain to Minnamurra estuary. (Locals say that flooding is worse if rain coincides with high tide.)

4. Subtle grading of Golf Course away from Minnamurra Rivulet & towards Jamberoo village.
5. Drainage of Council ovals into and through Golf Course, thence into Jamberoo “creek”(drain) and thence cowpaddock.
6. Trampling of Hyams and Jamberoo Creeks in cowpaddock on opposite side if Minnamurra Lane. Water flow is slowed.

57 Residential 3.5 Yes

Flooding of garage/sheds;Damage to fences 
and other external fixtures;Sewerage system 

was not working at our property;I was 
concerned for my/my family’s 

safety;Expenditure in excess of $25,000 to 
install drainage and pits to remove water 

from our property;

1.Council assets ‐ roads and drains not being able to contend with the very frequent and serious flooding events which result in significant storm water coming 
through Wyalla  Road properties into the rear of a number of properties on the eastern side of Sproule Cr. including ours.

2. Design or construction issues with the inter‐allotment drainage line whereby storm water  flows into the easement from neighbouring properties to the 
south and east of us  and flows around the outside of the storm water drain through gravel and then releases like a waterfall through the retaining wall into the 

rear of our property causing it to flood.
3.A question around the modelling undertaken in relation to the amount of pervious and impervious water flowing from the properties in Wyalla  Rd into the 

rear of properties in Sproule Cr. 
4.The ground level of each property was lowered and flattened leaving no fall to the front from the rear, resulting in storm water having no where to go ‐ other 

than flooding into homes.
5. The base of the retaining wall at the rear of the properties in Sproule that encases the easement was lowered which undermines compliance and safety of 

persons and property.
6. Please Note: It is not direct rainwater from the sky that floods our properties it is storm water run off from neighbouring properties via the easement ‐ 

through the retaining wall.

62 Residential 8 Yes
Lost access due to flooding of roads;Near 

flooding of house and garage;
High rainfall and limited stormwater.

In addition low area on JAMBEROO road JAMBEROO side of Terpentine creek bridge

Wyalla Road Catchment Responses

Gerringong & Jamberoo ‐ Questionnaire Responses.xlsx Page ‐ 7



#

What type of 
property do you live 

in/own?

How long have 
you lived at this 
property? ( ___ 

years)

Have you 
experienced 

previous floods 
in this area?

How did the biggest of these floods 
affect you?

In your opinion, what was the primary cause of flooding in your area?

About your property

4 Residential 4 No

7 Residental 3 Yes
Sewerage system was not working at our 

property, rear area of property under water
The natural land slope of houses in wylla road slope to new estate in sproule crescent. It floods houses on the higher end of the crescent. 

8 Residental 3 Yes

Damage to fences and other external fixtures, 
sewrage system was not working at our 
property, subsidence under front room of 

house

Insufficient stormwater drainage on western side of Wyalla Road upstream from our property

9 Residental Yes

Flooding over main building floor, flooding of 
garage/sheds, flooding of preschool and 
houses opposite occurred, road flooded 

preventing access to/from preschool, blocked 
drains, drains required regular cleaning

Flood water has not effected us but the top of sproule crescent on the left (going up Sproule Crescent) has been impacted. This has effected numerous houses. 
Causes‐ inadequate drainage, considerable drop in land levels

10 Residental Yes
flooding over main building floor, flooding 

rear of home
Excess of rainwater pouring down from properties in Wyalla Road through to our property

11 Residental 40 Yes

flooding of garage/sheds, lost access due to 
flooding of roads, damage to fences and other 
external fixtures, sewrage system was not 

working at our property 

It was also noticed that houses on slabs are 
more likely to have waters flow through them 

(Our house is on foundations)

Flood waters are impacted by tidal flow & driftwood blockages. All main tributaries need to be inspected regularly as well as the main river down through the 
swamp to goog especially near the golf coure bridge which overflows regularly. 
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#

What type of 
property do you live 

in/own?

How long have 
you lived at this 
property? ( ___ 

years)

Have you 
experienced 

previous floods 
in this area?

How did the biggest of these floods 
affect you?

In your opinion, what was the primary cause of flooding in your area?

About your property

14 Residental Yes
flooding over main building floor, sewerage 
system was not working at our property

Excess stormwater flow blocks in Wyalla Road behind us and from the block above us in Sproule Crescent. A 10cm x 2cm outlet to the street is barely enough to 
remove rainwater falling on the block let alone the large volumes gushing in from adjoining blocks

16 Residential 3+ years  Yes
flooding over main building floor, flooding of 
garage/sheds, I was concerned for my/my 

family's safety

The Primary cause of our flooding is due to our home being built too low to allow run off to the drains in Sproule Cr. The lowering of the rear retaining wall 
below its original constructed height, and the lack of any efficient drainage within this retaining wall, to collect water flow from homes previously constructed in 
Wyalla Road. • We have had water issues on a number of occasions —Incidents in 2018/2019 and more recently, in Feb and August 2020 when our home, on 
both occasions, was flooded through all 3 bedrooms and the living area. Water entered through the weep holes on the rear, northerly alfresco area, the narrow 
southern / eastern sides of the house, into all 3 bedrooms and wardrobes, and into the family lounge kitchen area. • We were away during the Feb inundation. 
Neighbours helped, until we were able to dash home, clear up our home as well as contend with their own flooding issues. We were on site for the August 
incident and were able, to some extent, to reduce the effect of the rain. Our Insurance Company were very reluctant to be involved in the August incident. • 

Following these incidents, the developer, Peter Taranto, hired a tradesman and directed him to seal up the weepholes around our home and install some minor 
drain variations down the southern side of our home. History • A timber retaining wall was constructed by the developer prior to starting on any homes. (See 
photo ). The wall ran almost the full length of the rear of all homes on the eastern side of the street. The base of the initial retaining wall was lowered by the 
developer with the addition of a concrete base. In our case almost a metre high. (See photos) This, in effect, we believe, compromised the retaining wall, 

lowered the house slab and effectively reduced the fall to direct any rain to the gutter in Sproule Cr. (The drainage of some other affected homes in the street 
are lower than the Sproule Cr. gutters). • This timber retaining wall, constructed along the rear eastern side of our home and those of neighbouring properties, 
reportedly had a series of connected drains placed atop the wall at every second building block. This `swale'was intended to collect run‐off from the adjacent 
properties in Wyalla Road and direct the flow northward to the creek. There was no drainage system in place to direct heavy rainfall into these drains or to pick 

up flow from neighbouring properties to the rear. — We have, at our expense, installed a 'swale' to collect and redirect this water. We have also, at our 
expense, had tradesmen install a series of drains at the base of the timber / concrete rear wall and down the south side of the home, to direct water to the 

street drain. • Prior to the approval and development of the senior homes in Sproule Cr, rain run‐off from homes on the western side of Wyalla Rd spilled on to 
a farming paddock. We believe residents in Wyalla Rd should be required to direct excess water on their property into the rear easement `swale'. (If the `swale' 
is capable of taking the runoff flow). We note that the property immediately to our rear has a 'sold' sign. It is a very large double block and it could mean that 
another house could be constructed, and this could add to the water flowing toward the rear, and possibly onto our land and into our home. • We also believe 

that the lack of drainage in Wyalla Rd and MacQuarie Streets, added to the water flowing through our Wyalla property and flooding our home.

20 Residental Yes

flooding over main building floor, flooding of 
garage/sheds, damage to fences and other 
external fixtures, sewrage system was not 

working at our property

Heavy Rain for over 2 week at the End of Februrary 2011 to beginning of March 2011
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#

What type of 
property do you live 

in/own?

How long have 
you lived at this 
property? ( ___ 

years)

Have you 
experienced 

previous floods 
in this area?

How did the biggest of these floods 
affect you?

In your opinion, what was the primary cause of flooding in your area?

About your property

24 Residental 1.5 Yes
Flooding of garage/sheds, lost access due to 
flooding of roads,sewerage system was not 

working at our property

Runoff coming from Wyalla Rd. runoff continues with runoff from macquarie St and flows down Wyalla Rd. Wyalla Rd on the western side doesn't have any 
drainage and the runoff isn't contained. The runoff then flows through houses on the western side of Wyalla Rd.

28 Residental 0( We are building) No

29 Residental 1.5 No

31 Residental 18 Yes
flood of garage/sheds, damage to fences and 

other external fixtures
The flooding on my property is due to overland flow of water from the properties that are upgradient from my property (mostly from the cemetary but also 

from the property next door on the uphill side.). This happens after high rainfall events (>5" inches in a short period) 

44 Commercial 41 No

48 Residential 10 No

52 Rural residential 2 No

Gerringong & Jamberoo ‐ Questionnaire Responses.xlsx Page ‐ 10



#

What type of 
property do you live 

in/own?

How long have 
you lived at this 
property? ( ___ 

years)

Have you 
experienced 

previous floods 
in this area?

How did the biggest of these floods 
affect you?

In your opinion, what was the primary cause of flooding in your area?

About your property

59 Residential 3 Yes

Flooding over main building floor;Flooding of 
garage/sheds;Sewerage system was not 

working at our property;I was concerned for 
my/my family’s safety;As a result of the storm 

water there was damage to floorboards.  
Repair works required included new 

floorboards, plastering and painting of walls 
and skirting boards;

Council assets ‐ roads and drains not being able to contend with the very frequent and serious flooding events which result in significant storm water coming 
through Wyalla Road, Macquarie Street and Wallaby Road and properties rooves as well as adjoining neighbouring properties.

Design or construction issues with the inter‐allotment drainage line whereby storm water flows into the easement from neighbouring properties to the south 
and east of us and flows around the outside of the storm water drain through gravel and then releases like a waterfall through the retaining wall into the rear of 

our property causing it to flood.
A question around the modelling undertaken in relation to the amount of pervious and impervious water flowing from the properties in Wyalla Rd into the rear 

of properties in Sproule Cr. 
The ground level of each property was lowered and flattened leaving no fall to the front from the rear, resulting in storm water having nowhere to go ‐ other 

than flooding into homes.
The base of the retaining wall at the rear of the properties in Sproule that encases the easement was lowered which undermines compliance and safety of 

persons and property.
Please Note: It is not direct rainwater from the sky that floods our properties.  It is storm water run‐off from neighbouring properties via the easement ‐ through 

the retaining wall.

63 Residential 30 No

65 Residential 3.5 Yes

Flooding of garage/sheds;Flooding over main 
building floor;I was concerned for my/my 
family’s safety;laundry and conservatory, 

water in paths not draining away.;

1.Council assets ‐ roads and drains not being able to contend with the very frequent and serious flooding events which result in significant storm water coming 
through Wyalla Road properties into the rear of a number of properties on the eastern side of Sproule Cr. including ours.

2. Design or construction issues with the inter‐allotment drainage line whereby storm water flows into the easement from neighbouring properties to the south 
and east of us and flows around the outside of the storm water drain through gravel and then releases like a waterfall through the retaining wall into the rear of 

our property causing it to flood.
3.A question around the modelling undertaken in relation to the amount of pervious and impervious water flowing from the properties in Wyalla Rd into the 

rear of properties in Sproule Cr. 
4.The ground level of each property was lowered and flattened leaving no fall to the front from the rear, resulting in storm water having nowhere to go ‐ other 

than flooding into homes.
5. The base of the retaining wall at the rear of the properties in Sproule that encases the easement was lowered which undermines compliance and safety of 

persons and property.
6. Please Note: It is not direct rainwater from the sky that floods our properties it is storm water run‐off from neighbouring properties via the easement ‐ 

through the retaining wall.

66
Seniors Living' 
Residential

3.5 Yes

Flooding of garage/sheds;Damage to fences 
and other external fixtures;I was concerned 

for my/my family’s safety;Flooding 
surrounding house, over back patio & lapping 

up the living room sliding doors.

Overland flow from Wyalla Rd, Macquarie St & Wallaby Rd flowing through nos 16,18 & 20‐22 Wyalla Rd properties. Failure of the inter‐allotment drainage 
system in the easement.

68 Residential 23 Yes
Sewerage system was not working at our 

property;Lost access due to flooding of roads
Inadequate engineering concerning storm water on new development. The natural flow of water was changed by raising new development blocks with 

unsatisfactory installed storm water drainage.
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#

What type of 
property do you live 

in/own?

How long have 
you lived at this 
property? ( ___ 

years)

Have you 
experienced 

previous floods 
in this area?

How did the biggest of these floods 
affect you?

In your opinion, what was the primary cause of flooding in your area?

About your property

Responses for Properties Located Outside of the Study Area

2 Residential  40 Yes
When council opened Northend lagoon, water 

level dropped

17 Residental 25 No

21 Residental Yes

flooding over main building floor, flooding of 
garage/sheds, damage to fences and other 
external fixtures, sewerage system was not 

working at our property

No Drainage behind house in Macquarie Street 

26 Residential 37 Yes
cars parked on greta street affected by flood 

debris and had to be towed away

*Open stormwater pipes in Rest Park not large enough resulting in water backwashing out.
 *stormwater drains in Greta street opposite each other unable to cope  and water was backwashing out.

 *Gradient of Greta Street road means water runs downhill in both directions to lowest point outside my house.

34 Residential 3 Yes
Flooding over main building floor;I was forced 
to evacuate from my home/business;I was 

concerned for my/my family’s safety
Lack of drainage on surrounding land.

35 Residential 15 Yes Damage to fences and other external fixtures Overflow of storm water easement across front of our property

38 Residential 3 Yes
Flooding over main building floor;Flooding of 

garage/sheds
Overland flow from hill behind property 
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#

What type of 
property do you live 

in/own?

How long have 
you lived at this 
property? ( ___ 

years)

Have you 
experienced 

previous floods 
in this area?

How did the biggest of these floods 
affect you?

In your opinion, what was the primary cause of flooding in your area?

About your property

39 Residential 3 Yes
Flooding over main building floor;Flooding of 

garage/sheds

flood water cascading down the Hill behind Macquarie Street.  this flooded and went through 4 or 5 Houses that I know of personally.  This water then goes 
down into the Town and contributes to the flooding of the School and Arts Centre.  The flood water also smashed down Golden Valley road directly into the 

House on Allowrie Street at the bottom of the Hill ‐ the SES had a massive job helping them.

73

Gerringong & Jamberoo ‐ Questionnaire Responses.xlsx Page ‐ 13



#

5

6

13

18

19

23

25

27

30

Date of flood(s)
Flood depth/height & 

location

How confident are you 
with the height/depth 
of the flood answered 

above?

What time did you 
observe the flood 
height/depth?

Are there any other 
floods you would like 

to report on?
Date of flood(s)

Flood 
depth/height & 

location

How confident are you 
with the height/depth of 

the flood answered 
above?

What time did 
you observe the 

flood 
height/depth?

Do you have any 
photographs or 

videos of these (or 
other) floods that 
you can provide?

If you answered Yes, 
can you provide a 

copy of these to assist 
with the computer 
model validation?

Bridges Road Catchment Responses 

1998 & August 2020 N/A Medium (within 20cm) 7am, 31/8/20 Yes Spring 1998 Aug‐20 Medium (within 20cm) Unsure No No

Approx 400mm Medium (within 20cm) ? Yes
Rear Fence from 
Reserve At Cronins 

Oval 
Yes Yes

May above ankle deep
lasted for 48 hour period 

once heavy rain 
commenced

No  No

Mar‐21 10cm Medium (within 20cm) No No

Aug‐20

Henry lee Dr, Gerringong, 
app 1m height of flowing 
water through properties 

across the street

Approx 6:30am Yes 1999 Same as flood 1 Approx 7:00am Yes Yes

1/08/2020 & 5/5/2021 Garage Floods  No No

1999 Yes 2020 6:30am Yes Yes

8/08/2020 Not sure No

Table A2 - Past Flood Experience 

 Can you provide more specific information on how you were impacted during past floods? (Part 1)
Can you provide more specific information on how you were impacted during past floods? 

(Part 2)
Flood Photographs or Videos
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#

32

36

37

40

Date of flood(s)
Flood depth/height & 

location

How confident are you 
with the height/depth 
of the flood answered 

above?

What time did you 
observe the flood 
height/depth?

Are there any other 
floods you would like 

to report on?
Date of flood(s)

Flood 
depth/height & 

location

How confident are you 
with the height/depth of 

the flood answered 
above?

What time did 
you observe the 

flood 
height/depth?

Do you have any 
photographs or 

videos of these (or 
other) floods that 
you can provide?

If you answered Yes, 
can you provide a 

copy of these to assist 
with the computer 
model validation?

 Can you provide more specific information on how you were impacted during past floods? (Part 1)
Can you provide more specific information on how you were impacted during past floods? 

(Part 2)
Flood Photographs or Videos

1999, 2011,2020

Cr vets block/Chittick Lodge, 
90cm

Chittick Lodge ‐ our back 
fence at 50‐60cm

High (within 5cm) Around 5:30am Yes Yes
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#

42

43

46

47

49

50

51

53

Date of flood(s)
Flood depth/height & 

location

How confident are you 
with the height/depth 
of the flood answered 

above?

What time did you 
observe the flood 
height/depth?

Are there any other 
floods you would like 

to report on?
Date of flood(s)

Flood 
depth/height & 

location

How confident are you 
with the height/depth of 

the flood answered 
above?

What time did 
you observe the 

flood 
height/depth?

Do you have any 
photographs or 

videos of these (or 
other) floods that 
you can provide?

If you answered Yes, 
can you provide a 

copy of these to assist 
with the computer 
model validation?

 Can you provide more specific information on how you were impacted during past floods? (Part 1)
Can you provide more specific information on how you were impacted during past floods? 

(Part 2)
Flood Photographs or Videos

Jan 1999, Aug 2020

10mm throughout house 
and up to 750mm outside 

with the fences holding over 
1m before collapsing.

Very confident (Accuracy 
within 5cm)

in 1999 we awoke to find 
about 10mm in the house. 
In 2020 I was awake and 
watching as the first of the 
fences went. I have supplied 

Council with video.

Yes Jan 1999 and Aug 2020
I have already 
answered this.

Very confident (Accuracy 
within 5cm)

I've already 
answered this.

Yes Yes

1999 and many others until 
August 2020

20cms
Very confident (Accuracy 

within 5cm)
Peak times during the 

storms
No

8th August, 2020

Outside of our home the 
water level reached 600mls, 
inside our home the water 
level reached 250mls.

Very confident (Accuracy 
within 5cm)

6.25am 8th August 2020 No

August 2020 10‐20 cm
Somewhat confident 

(Accuracy within 20cm)

not present at the time ‐ 
flood level estimated from 
the stains on the walls

No
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#

54

56

58

60

61

64

67

69

Date of flood(s)
Flood depth/height & 

location

How confident are you 
with the height/depth 
of the flood answered 

above?

What time did you 
observe the flood 
height/depth?

Are there any other 
floods you would like 

to report on?
Date of flood(s)

Flood 
depth/height & 

location

How confident are you 
with the height/depth of 

the flood answered 
above?

What time did 
you observe the 

flood 
height/depth?

Do you have any 
photographs or 

videos of these (or 
other) floods that 
you can provide?

If you answered Yes, 
can you provide a 

copy of these to assist 
with the computer 
model validation?

 Can you provide more specific information on how you were impacted during past floods? (Part 1)
Can you provide more specific information on how you were impacted during past floods? 

(Part 2)
Flood Photographs or Videos

August  2020

rear premises 79 fern street 
10cm, west side fern street 
gutter 20cm and across 

street 10cm

Very confident (Accuracy 
within 5cm)

8am No

Saturday 8/8/2020
60mm through house .  
100mm through garage 

Very confident (Accuracy 
within 5cm)

6am  No

No

Apart from recent flood on 9 
August 2020. I cannot be 

specific with dates apart from 
the last one. But in 25 years 
we have experienced runoff 

into our property every 2 years 
on average. The severity for 
our property is all similar to 
this most recent flood.

9 August 2020. Water depth 
at our property is 200mm 
on the southern side of our 

house, 100mm on the 
northern side of the house

Very confident (Accuracy 
within 5cm)

657am No
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#

70

71

72

74

75

1

3

12

15

Date of flood(s)
Flood depth/height & 

location

How confident are you 
with the height/depth 
of the flood answered 

above?

What time did you 
observe the flood 
height/depth?

Are there any other 
floods you would like 

to report on?
Date of flood(s)

Flood 
depth/height & 

location

How confident are you 
with the height/depth of 

the flood answered 
above?

What time did 
you observe the 

flood 
height/depth?

Do you have any 
photographs or 

videos of these (or 
other) floods that 
you can provide?

If you answered Yes, 
can you provide a 

copy of these to assist 
with the computer 
model validation?

 Can you provide more specific information on how you were impacted during past floods? (Part 1)
Can you provide more specific information on how you were impacted during past floods? 

(Part 2)
Flood Photographs or Videos

August 2020

20cm at south west corner 
of our house (I have 

submitted an annotated 
aerial photo)

Very confident (Accuracy 
within 5cm)

about 9am No

RL17.09 m(AHD) High (within 5cm) 7:19 AM Yes 8/08/2020

See Photos of flood 
level and detention 

bunds level to 
dewlling 

Yes Yes

Jamberoo Town Centre Catchment Responses

23/03/2021
15 cm, our front lawn (on 

Allowrie St)
High (within 5cm) 12:46 PM Yes Yes

No

1/02/2020 or August 2020

Up to 200 mm high at side 
of house for a few hours, 
300mm on east side, 
100mm on west side

Medium (within 20cm) Morning between 8 and 12

3 times per year
Knee high, main road 

allowrie street
High (within 5cm) varying times  Yes March 21st 2011 ‐ Major 

Knee high + Main 
road front of 27 

Allowrie St 
Jamberoo

High (within 5cm) 2:00 PM No
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#

22

33

41

45

55

57

Date of flood(s)
Flood depth/height & 

location

How confident are you 
with the height/depth 
of the flood answered 

above?

What time did you 
observe the flood 
height/depth?

Are there any other 
floods you would like 

to report on?
Date of flood(s)

Flood 
depth/height & 

location

How confident are you 
with the height/depth of 

the flood answered 
above?

What time did 
you observe the 

flood 
height/depth?

Do you have any 
photographs or 

videos of these (or 
other) floods that 
you can provide?

If you answered Yes, 
can you provide a 

copy of these to assist 
with the computer 
model validation?

 Can you provide more specific information on how you were impacted during past floods? (Part 1)
Can you provide more specific information on how you were impacted during past floods? 

(Part 2)
Flood Photographs or Videos

2016 and 2017
Macquarie/Young St 
Jamberoo Swamp

Yes 7/2020, 8/2020
Macquarie/Young St 
Jamberoo Swamp

Yes Yes

21/3/2011, 26/8/2015, 
15/3/2017, feb/2020 , 

8/8/2020

not sure of depth and 
height but have photos of 

2020 flood

Somewhat confident 
(Accuracy within 20cm)

early morning august 2020 
was when it was noticed

No

not sure not sure No

Approximately 3 floods per year in 
the past 7 years.

Photos only
Not confident (Accuracy 

within 50cm)
During rain  Yes Yes

18th October 2018 ‐ 10th 
February 2020 ‐ 8th August 

2020

October ‐ 42mm in 20 mins 
(close to flooding our home 
in minutes)   February ‐ 227 
mm over 3 days ‐ August ‐ 
100mm All at 19 Sproule Cr

Somewhat confident 
(Accuracy within 20cm)

October ‐ 4pm,  February 
3am ( we had to assist our 
pit and pump by bucketing 
as the pump could not keep 
up with water flow into the 

property.

No
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#

62

4

7

8

9

10

Date of flood(s)
Flood depth/height & 

location

How confident are you 
with the height/depth 
of the flood answered 

above?

What time did you 
observe the flood 
height/depth?

Are there any other 
floods you would like 

to report on?
Date of flood(s)

Flood 
depth/height & 

location

How confident are you 
with the height/depth of 

the flood answered 
above?

What time did 
you observe the 

flood 
height/depth?

Do you have any 
photographs or 

videos of these (or 
other) floods that 
you can provide?

If you answered Yes, 
can you provide a 

copy of these to assist 
with the computer 
model validation?

 Can you provide more specific information on how you were impacted during past floods? (Part 1)
Can you provide more specific information on how you were impacted during past floods? 

(Part 2)
Flood Photographs or Videos

Unsure, few months ago, and 
one around 4 yrs ago

Over JAMBEROO road 
around 20cm.  Near house a 

few cm

Somewhat confident 
(Accuracy within 20cm)

On road this year was 
around 11am

No

Wyalla Road Catchment Responses

Aug‐20
60mm depth on back area 

(house level)
Medium (within 20cm)

During the day after 3 days 
continuing rain (Heavy)

Yes Yes

Yes Yes

No

8/08/2020
Rain falling overnight early 
hours in morning, flooding

High (within 5cm)
Continual water falling 

sweeping to avoid entering 
home

Yes 20/3/2021 till 23/3/2021
Continual Rain for 3‐

4 days
High (within 5cm)

Continual water 
falling sweeping to 
avoid entering home

No No

Gerringong & Jamberoo ‐ Questionnaire Responses.xlsx Page ‐ 7



#

11

14

16

20

Date of flood(s)
Flood depth/height & 

location

How confident are you 
with the height/depth 
of the flood answered 

above?

What time did you 
observe the flood 
height/depth?

Are there any other 
floods you would like 

to report on?
Date of flood(s)

Flood 
depth/height & 

location

How confident are you 
with the height/depth of 

the flood answered 
above?

What time did 
you observe the 

flood 
height/depth?

Do you have any 
photographs or 

videos of these (or 
other) floods that 
you can provide?

If you answered Yes, 
can you provide a 

copy of these to assist 
with the computer 
model validation?

 Can you provide more specific information on how you were impacted during past floods? (Part 1)
Can you provide more specific information on how you were impacted during past floods? 

(Part 2)
Flood Photographs or Videos

2011?? High Tide Yes 2021 ? No

18/10/2018,10/2/2020,8/8/20
20

Height not measured but 
flow running through the 
property high enough to 
gain entry on the southern 
side and damage carpets in 

4 rooms

October ‐ about 4pm, 
february ‐ about 5am 

Yes
Severe events ‐ dumps in short 

time
No

Feb 10 2020

Water through all 3 
bedrooms / kitchen lounge 

Carpets sodden and 
required removal. Walking 
on the timber floor brought 
up water. Artificial timber 
floor in lounge and kitchen 
removed and replaced. 

Water into wardrobes in all 
three bedrooms and 

laundry Blow driers had to 
be hired to dry out the 
flooring over many days.

YES. Sufficient flooding to 
saturate carpets and 

damage artificial flooring 
requiring removal and 

replacement of carpet and 
timber floor. Blow driers 
hired to dry out the flor. 

Confirmation from 
neighbours who were 
similarly affected.

A day following the 
inundation. We were away 
on holiday. We returned the 

following day. Our 
immediate neighbours were 
also affected as were other 
homes on the same side of 

the street.

Yes Aug 9 2020

Water through all 3 
bedrooms / kitchen 
lounge Bedroom 
carpets only 6 

month old required 
removal and 

replacement — 
AGAIN. Artificial 
timber floor in 
kitchen removed 
and replaced. We 
were on site and 

were able to reduce 
the water flow and 
some damage. 

Artificial timber floor 
in lounge /dining 
area was saved. 

Water into 
wardrobes in all 

three bedrooms and 
laundry Blow driers 
had to be hired to 
dry out the flooring 
over many days.

YES. Carpets saturated ‐ 
removed and replaced. 

Timber flooring in Kitchen 
area removed, area dried and 
replaced with tiles. Lounge 

dining area timber floor saved 
through early intervention.

We were on site at 
the time trying, 
without much 

success, to stop the 
water entering our 

home.

Yes Yes

Mid March 2011 3 to 4 inches deep
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#

24

28

29

31

44

48

52

Date of flood(s)
Flood depth/height & 

location

How confident are you 
with the height/depth 
of the flood answered 

above?

What time did you 
observe the flood 
height/depth?

Are there any other 
floods you would like 

to report on?
Date of flood(s)

Flood 
depth/height & 

location

How confident are you 
with the height/depth of 

the flood answered 
above?

What time did 
you observe the 

flood 
height/depth?

Do you have any 
photographs or 

videos of these (or 
other) floods that 
you can provide?

If you answered Yes, 
can you provide a 

copy of these to assist 
with the computer 
model validation?

 Can you provide more specific information on how you were impacted during past floods? (Part 1)
Can you provide more specific information on how you were impacted during past floods? 

(Part 2)
Flood Photographs or Videos

Feb‐21 40cm  High (within 5cm) 10:10am No No

Approximately March 2021 12" (25cm) Medium (within 20cm) During the day No

Gerringong & Jamberoo ‐ Questionnaire Responses.xlsx Page ‐ 9



#

59

63

65

66

68

Date of flood(s)
Flood depth/height & 

location

How confident are you 
with the height/depth 
of the flood answered 

above?

What time did you 
observe the flood 
height/depth?

Are there any other 
floods you would like 

to report on?
Date of flood(s)

Flood 
depth/height & 

location

How confident are you 
with the height/depth of 

the flood answered 
above?

What time did 
you observe the 

flood 
height/depth?

Do you have any 
photographs or 

videos of these (or 
other) floods that 
you can provide?

If you answered Yes, 
can you provide a 

copy of these to assist 
with the computer 
model validation?

 Can you provide more specific information on how you were impacted during past floods? (Part 1)
Can you provide more specific information on how you were impacted during past floods? 

(Part 2)
Flood Photographs or Videos

18.10.2018: There was 42mm 
of rain in 20 minutes around 
4pm. Water quickly rose to 

cover the pebbled area on our 
south, east and north sides. 
Storm water entered our 

garage. Our drains were not 
able to cope with the intensity 
of rain in the short period. 
Water flowed rapidly.  8 to 
10.2.2020: We had 294mm 
rain and water inundated our 
floors. Storm water entered 
our garage and home.  8 to 
10.8.2020:  We had 305mm 
rain and had water inundation 
again into our home and over 

our floors.

We didn't measure this as 
we were too busy moving 
furniture and mopping 

floors.

No

18 Oct 2018; 10 Nov 2020; 8‐9 
Aug 2020

140mm on South and East 
of residence

Very confident (Accuracy 
within 5cm)

different times on each 
occasion. Some during night 

others during day.
No

Refer to separate email to 
David Tetley

As above
Very confident (Accuracy 

within 5cm)
Refer as above  Yes Yes Yes

8 Aug 2020 most significant, 
18 Oct 2018, 16 March 2017, 

2011, 1999,

Depth of approx 150mls 
since Over 55yrs 

development. Located on 
north western corner of 6 

Wyalla Road    

Somewhat confident 
(Accuracy within 20cm)

As per flooding dates above No

Responses for Properties Located Outside of the Study Area
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#

2

17

21

26

34

35

38

39

73

Date of flood(s)
Flood depth/height & 

location

How confident are you 
with the height/depth 
of the flood answered 

above?

What time did you 
observe the flood 
height/depth?

Are there any other 
floods you would like 

to report on?
Date of flood(s)

Flood 
depth/height & 

location

How confident are you 
with the height/depth of 

the flood answered 
above?

What time did 
you observe the 

flood 
height/depth?

Do you have any 
photographs or 

videos of these (or 
other) floods that 
you can provide?

If you answered Yes, 
can you provide a 

copy of these to assist 
with the computer 
model validation?

 Can you provide more specific information on how you were impacted during past floods? (Part 1)
Can you provide more specific information on how you were impacted during past floods? 

(Part 2)
Flood Photographs or Videos

Yes No

2011
South Eastern Corner 30 cm 

Approx
No

08/08/2020
water was up to bottom of 
door level on a Subaru SUV 

vehicle.

Very confident (Accuracy 
within 5cm)

sometime between 7 and 
7.30am

No

7/8th August 2020
2‐3 inches through whole 
bottom level of house. Back 
yard and sides of house

Very confident (Accuracy 
within 5cm)

9am No

8 august 2020
1metre/Front easement of 

property
Somewhat confident 

(Accuracy within 20cm)
7am to 8am Yes 2 times between 2010‐2018

1/2m front 
easement

Somewhat confident 
(Accuracy within 20cm)

4pm Yes Yes

Late 2019.  Late 2020 amd 
early 2021

From hill and thru back 
fence water went into 

garage and bottom room 
and filled floor with water 3 

cm

Very confident (Accuracy 
within 5cm)

During the rain event  No

June 2018, June 2019
4 foot deep in our back yard 

‐ 63 Macquarie Street
Somewhat confident 

(Accuracy within 20cm)
daytime No
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#

5

6

13

18

19

23

25

27

30

32

36

37

40

Flood 
detention 
basins

Levees
Deflection 
bunds

Stormwater 
upgrades

Enlarging creek 
channels

Regular 
maintenance and 

clearing of 
vegetation

Culvert/brid
ge upgrades

Voluntary house 
raising

Voluntary 
house flood 
proofing

Voluntary 
house 

purchase

Development/plann
ing controls

Flood forecasting 
warning system

Elevating 
roadways

SES local flood plan 
updates

Community 
education

If you have any specific suggestions on options for reducing the flood problems, 
please describe them below.

Comments on Additional Documents Provided (e.g letter etc.), if 
any

Bridges Road Catchment Responses 

Strongly Support Support Support
Strongly 
Support

Strongly Support Strongly Support Strongly Support Support Against Against Support Support

It is my belief that the stormwater drains are insufficent & would suggest a box culvert from 
retention basin at Cnr of Bridges Rd, 9 Fern St continuing to Norrth of Burnett Avenue. 

N/B: Theses are storm events not floods

Strongly Support
Strongly 
Support

Unsure Strongly Support Unsure Strongly Support Unsure Against Against Against Support Neutral Against Neutral Neutral Better run off collection at cronins oval, culverts and levies are unmaintained and inadequate

Support Support Support Support Support

Strongly Support
Strongly 
Support

Strongly Support Strongly Support Strongly Support Strongly Support
Strongly 
Support

Support Neutral Neutral Strongly Support Strongly Support Support Strongly Support Strongly Support
Put in larger drainage pipes along Fein St down by bridges rd. Water poured past my house 81 
Fein st, about 1 foot deep in the severe downpour. Sourt out drainage on football hockey fields 
which pours to our back yards, like minin rivers hence lawn flooded (see emailed photo)

Support Neutral Strongly Support Strongly Support Support Support Neutral Neutral Neutral Against Neutral Against Neutral Against Neutral

The main stormwater pipes in bridges road area need to be increased to double the water flow. 
As here in gerringong Area, we can have rainfall well above other areas. This means the regulated 
size of the storm water will on take the flow in these high rainfall areas. We did own 28 
willowbank place and it has been noticed that property owners trying to block the flow of water 
onto their properties. I know this did cause problems at 28 willow bank place. Diverting 10% of 
the water from the top of a hill can have huge benefits at the bottom of a hill

Support Support Support Strongly Support Against Strongly Support
Strongly 
Support

Strongly Against Neutral Support Strongly Support Support Against Support Support
The levee channels installed in the reserve at Chittich did not divert much of the flowing water 
into the storm water drains most of the flowing water was between the bus shelter and the 
channel levee and was flowing into the frist property adjacent to chittick reserve on West Fern St.

Strongly Support Neutral Neutral Strongly Support Strongly Support Strongly Against
Strongly 
Support

Strongly Against Strongly Against Strongly Against Strongly Against Neutral Neutral Strongly Against Neutral
Stormwater Drainage & Detention Basins need to be upgraded to ensure the stormwater, can 
adequately drain at a quicker rate & continue to drain & not fill up which then causes the flooding 
issues at the water cannot drain away. 

Strongly Support
Strongly 
Support

Strongly Support Strongly Support Strongly Support Strongly Support Unsure Strongly Against Strongly Against Unsure Unsure Unsure Unsure Unsure

Strongly Support
Strongly 
Support

Strongly Support Strongly Support Strongly Support Strongly Support
Strongly 
Support

N/A N/A N/A Strongly Support Strongly Support Strongly Support Strongly Support Strongly Support
Efficient and appropriate drainage of the storm water sump at the corner of Fern St and Bridges 
Road. This would eliminate any storm water running across Bridges Road into and through 
Chittick Lodge conference centre's Green Space. 

Strongly Support Strongly Support
Our Primary problem at No 6 Craig Pl relates to water from 'The Vets' Block but added to by other 
water from behind Chittick Lodge.

Documents such as papers and letters have been provided. Their concerns 
and points are summarised below: 
1.Council investigate the flow of water from properties and drainage from 
Sharpe PI and whether some type of sump drain should be established 
further west up the Vet's Block to take some of the pressure off the current 
sump drain established by Council in the north‐east corner of the block after 
the earlier problems in 1999‐2000s.
2.Investigate whether the current sump drain in the northeast corner should
be adjusted/elevated (?) to avoid blockages which are caused by grass and 
other debris which flows downhill over the block.
3.Council also look at whether the underground pipes installed after earlier 
floods and deigned to take water to Fern St are still capable of doing their
job.
4.Re‐new the tund` along the northern boundary of the Vets Block at the 
rear of the Eames/Mayo/ Chittick properties which was designed to prevent 
the water from flowing into the Eames/Mayo properties.
5.Consider extending that 'bund' east at the rear of Chittick towards another
sump drain further east on vacant land between the gates at the northern 
end of Chittick building and Fern St.
6.Another matter which also might be worthy of mention is the status of the 
trees planted in recent years along the northern boundary of the Vets Block 
and whether this area might, in fact, be an easement.

Strongly Support
Strongly 
Support

Strongly Support Strongly Support Strongly Support Strongly Support
Strongly 
Support

Strongly Against Strongly Against Strongly Against Strongly Support Neutral Neutral Strongly Support Strongly Support

Please speak to Shannon Chisholm, Engineer and resident of Willowbank Place and Councillor 
Andrew Sloane with whom I did a site visit of the flood affected areas at the top of Willowbank 
Place and Dorothy Bailey Field and Michael Cronin Oval. I would also like to attend any site visits 
with the consultants and these local residents.

Support Unsure Neutral Strongly Support Support Strongly Support Support Against Support Against Strongly Support Strongly Support Against Support Support

Major Upgrade of the stormwater drainage system so that more run off can be caught and 
channeled away from homes. Under road drainage and/or divert excess water to playing fields as 
already suggested by Gerringong residents. Open the lagoon to the ocean and regularly clean out 
vegetation so that water can flow easily. 

Strongly Support Neutral Neutral Strongly Support Strongly Support Strongly Support Neutral Strongly Against Support Unsure Unsure Unsure Unsure Unsure Unsure
Contact Campbelltown Council for suggestions on how they have used sporting fields to mitigate 
localised flooding due to severe storm water events. 

Table A3 - Flood Modification Options and Additional Questions/Comments

Please rate each of the following potential measures to assist us in preparing a short list of measures that could be potentially implemented to improve the flood situation.
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#

42

43

46

47

49

50

51

53

54

56

58

60

61

64

Flood 
detention 
basins

Levees
Deflection 
bunds

Stormwater 
upgrades

Enlarging creek 
channels

Regular 
maintenance and 

clearing of 
vegetation

Culvert/brid
ge upgrades

Voluntary house 
raising

Voluntary 
house flood 
proofing

Voluntary 
house 

purchase

Development/plann
ing controls

Flood forecasting 
warning system

Elevating 
roadways

SES local flood plan 
updates

Community 
education

If you have any specific suggestions on options for reducing the flood problems, 
please describe them below.

Comments on Additional Documents Provided (e.g letter etc.), if 
any

Please rate each of the following potential measures to assist us in preparing a short list of measures that could be potentially implemented to improve the flood situation.

Neutral Neutral Strongly Support Strongly Support Strongly Support Strongly Support Neutral Strongly Against Strongly Against Strongly Support Neutral Neutral Neutral Neutral Neutral I think I have been specific enough in earlier answers.

Support Support Strongly Support Strongly Support Support Support Support Support Strongly Support Support Support Neutral Neutral Neutral Support
Deflection bunds and stormwater drain upgrades would see the greatest benefit for flood control 
in my particular area. 

Unsure Unsure Strongly Support Strongly Support Unsure Strongly Support Support Neutral Neutral Neutral Unsure Strongly Support Strongly Against Unsure Unsure

Excess water flowing from the vacant block on Bridges road behind our property, during storms. 
The bund drain which was put in by council in 1999 after flooding in behind our property, has 
been poorly maintained and during storms water consistently over flows into our yard. There is 
also a large grate that continually blocks during heavy rain events. There is a row of pine trees 
planted along the bund drain, as these have grown to full height branches and leaf litter 
continuously drop and block the drains. For us the maintaining & extension of the bund drain 
along with assessing the suitability of these trees remaining in their current position would help 
remedy our issues.

Strongly Support
Strongly 
Support

Strongly Support Strongly Support Strongly Support Strongly Support
Strongly 
Support

Against Support Against Support Support Neutral Neutral Neutral
We want all storm water runoff, West of Fern Street and South of Bridges Road, to be piped 
underground or diverted to a safe location, instead of running overland North of Bridges Road 
through our home and property.

Unsure Unsure Unsure Unsure Unsure Strongly Support Unsure Unsure Unsure Unsure Strongly Support Support Unsure Unsure Support
I notice when walking my dog around Gerringong that storm drains are often clogged with 
rubbish, plastic bags and milkbottles, beer cartons etc, particularly in Blackwood Street. It seems 
to be more prevalent after bin collection day.

Strongly Support
Strongly 
Support

Strongly Support Strongly Support Strongly Support Strongly Support
Strongly 
Support

Against Support Against Support Support Neutral Neutral Neutral
We want all storm water runoff, West of Fern Street and South of Bridges Road, to be piped 
underground or diverted to a safe location, instead of running overland North of Bridges Road 
through our home and property.

Unsure Unsure Unsure Support Support Support Unsure Unsure Support Unsure Unsure Unsure Unsure Unsure Unsure

Unsure Unsure Strongly Support Strongly Support Unsure Strongly Support
Strongly 
Support

Unsure Unsure Against Strongly Support Strongly Support Strongly Support Strongly Support Strongly Support Re‐direct at least some of the run‐off from the sports ovals. 

Unsure Unsure Unsure Strongly Support Support Strongly Support Unsure Unsure Unsure Unsure Support Support Strongly Against Support Support

Stormwater runoff and stormwater management from new Gerringong library/museum lot ‐ 
currently no stormwater management from new buildings roofs  on north side led to heavy rain 
runoff to rear yards of 79 and 77 Fern street and beyond going north. When carpark is built, 
runoff from hard surface will exarcabate situation if storm water not managed correctly. Fern 
street has no stormwater drains on west and east side from town centre down to Geering street. 
Further down north,  none to bridge street. These street stormwater drains are poorly maintained 
and have vegetation growing in them. During most rain events there is a creek like flow down 
Fern street to at least Geering street on East side and down to Brifdges road on west side. August 
2020 the entire road at 79 Fern street was covered with a creek like runoff.

Support Neutral Neutral Strongly Support Support Strongly Support
Strongly 
Support

Strongly Against Strongly Against Strongly Against Strongly Support Strongly Support Neutral Strongly Support Support Have never experienced flooding at my property.

Strongly Support Support Support Strongly Support Strongly Support Strongly Support
Strongly 
Support

Against Against Strongly Against Strongly Support Support Strongly Against Neutral Neutral
Making all stormwater channels large enough to cope with the water often i see them blocked 
and not maintained. stop water running from roads into properties.

Strongly Support Support Strongly Support Support Support Unsure Neutral Neutral Support Unsure Strongly Support Strongly Support Unsure Support Neutral
I have provided Councillors with details of breaches to existing bunding at Cronins Oval and the 
need to re‐divert that water over to the soccer ovals and thereby south out of Gerringong 

Unsure Unsure Unsure Unsure Unsure Strongly Support Unsure Unsure Unsure Unsure Strongly Support Unsure Unsure Unsure Unsure
Start by regularly maintaining the holding drains Kiama Council installed so they can serve their 
purpose.

Strongly Support
Strongly 
Support

Strongly Support Support Neutral Neutral Neutral Against Against Against Strongly Support Neutral Against Support Neutral levee on the ground of Chittick lodge to direct runoff to the street would be helpful
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If you have any specific suggestions on options for reducing the flood problems, 
please describe them below.

Comments on Additional Documents Provided (e.g letter etc.), if 
any

Please rate each of the following potential measures to assist us in preparing a short list of measures that could be potentially implemented to improve the flood situation.

Strongly Support
Strongly 
Support

Strongly Support Strongly Support Support Strongly Support Support Support Support Support Strongly Support Strongly Support Support Strongly Support Strongly Support

My property backs onto Noble Reserve. There is insufficient bunding and diversion of water away 
from all properties that border this reserve particularly those like ours on the downhill side. The 
water needs to be diverted rather than piped past our houses and then onto the street and 
associated stormwater system. Overland flow paths are through private property and not Council 
owned land and roads where it should be. The iped stormwater system cannot be built to cater 
for above a 1 in 5 year event or therabouts, Council needs to concentrate on the overland flow 
paths becasue when the pipes are full the greater amount of water is flowing not in the pipes but 
overland. Overland flow controls are cheaper to construct and maintain than a piped system. This 
most recent flood on 9 August 2020 will become more regular with our changing weather 
patterns, Council needs to act promptly.

Against
Strongly 
Against

Against Strongly Support Strongly Support Strongly Support Support Against Against Against Support Support Against Support Neutral
Clear out the creek and overgrown vegetation along Rowlins Rd and at the back of the Mayflower 
Village.

Support Support Support Support Against Support Support Support Support Support Support Support Support Support Support

There is no substantive deflection of water coming off the Cronin's oval hill to the housing on the 
Northside where we are in Gowan Place. The water just flows through our yards down the hill till 
it hits a street with drainage and gutters. In the aerial photo I have submitted I have shown in 
blue lines the agricultural drains we have in our yard directing water down either side of our 
house. In August 2020 the volume was so great there was essentially sheets of water flowing 
above the surface of the ground (red arrows on photo). It pooled in a corner at the southwest of 
our house (red square on photo), up to 20cm deep. Our house is on brick pillars so we had no 
inundation but more rain or a longer rain period could have spelt trouble. We need more 
diversion of water on the north side of Cronin's Oval hill.

Neutral Neutral Neutral Neutral Neutral Neutral Neutral Neutral Neutral Neutral Neutral Neutral Neutral Neutral Neutral
I have lived in Gerringong at 21 Sharpe Place for the past 11 years and in all that time I have had 
no worries with flooding. My neighbour at 23 has lived here for 21 years and has had no troubles 
with flooding. 

Strongly 
Support

Strongly Support Strongly Support Strongly Support Strongly Support

1. Lowering weir (sp?) of flood detention basin ovoer Bridges Rd to RL 16.45m (AHD). This
therefore allows 500mm freeboard to the lower ground floor FFL and >300mm above garage FFL.

2. Tank site (sp?) from basin with masonary wall to Rl 17.55m (AHD) and reshaped (sp?) values to
SW lines discharge to basin.

3. Deflection bunds in driveway dirverting water out of tanked area.

There is no flood situation at O'Connell Place Gerringong. But flood talk has provided property 
insurers with lovely excuse to jack rates.

Strongly Support Strongly Support Strongly Support Strongly Support
Strongly 
Support

Strongly Support Strongly Support

Jamberoo Town Centre Catchment Responses

Strongly Against Against Against Strongly Support Strongly Support Strongly Support
Strongly 
Support

Strongly Against Strongly Against Against Strongly Support Strongly Support Strongly Against Strongly Support Neutral

Council should take responsibility for trees on the council strip so, leaf litter doesn't block 
residents gutters and drainage systems. 

In heavy rainfall our drains get really blocked and the water sits for days after and it causing 
structural problems. 

Unsure Neutral Unsure Strongly Support Support Strongly Support
Strongly 
Support

Neutral Neutral Against Support Strongly Support Neutral Strongly Support Strongly Support

Against
Strongly 
Against

Strongly Against Strongly Support Strongly Support Strongly Support
Strongly 
Support

Strongly Against Strongly Against Strongly Against Strongly Support Support Against Neutral Neutral

1. Repair or replace damaged/blocked stormwater drain on Beattie St 

2. Repair, maintain (unblock) interallotment drain btween Beattie St and Macquarie St.

3. Enlarge stormwater drains where possible to provide better connection between high parts of 
Jamberoo and flood plain

4. Maintain (unblock) culverts in Minnamurra lane and elswhere in town.

Support Unsure Unsure Strongly Support Unsure Strongly Support
Strongly 
Support

Strongly Against Unsure Strongly Against Strongly Support Unsure Strongly Against Unsure Support

1. Increased stormwater pipe sizes
2. Increase the size and number of the kerb inlets
3. Regular cleaning of the kerb inlets
4. Removing any obstruction in kerb inlet including 'Can Catchers'
5. Running a new pipe from the preschool hall down the golf course Road to back creek

Unsure Unsure Support Strongly Support Strongly Support Support Unsure Unsure Unsure Support Strongly Support Strongly Support Support Support
We live at 30 Beattie St, have done so for 45 years and have never had a problem. My suggestion 
between the houses on Macquarie St and Beattie St is for a pipe to take all run off but has been 
blocked up for years. So a lot of water goes through yards etc. in major downpours.

Strongly Support Strongly Support Strongly Support
Strongly 
Support

Strongly Support Strongly Support
1. Ensure developers/builders provide adequate drainage
2. Prospective purchasers be advised by conveyances/lawyers/council of risks
3. Don't allow building on previously flooded areas

Unsure Unsure Unsure Strongly Support Strongly Support Strongly Support Unsure Unsure Unsure Unsure Strongly Support Strongly Support Neutral Neutral Neutral
looking into the storm water drains in Jamberoo, speaking with the jamberoo residents and rates 
payers association as they have lots of knowledge on the local area flooding and drains

Gerringong & Jamberoo ‐ Questionnaire Responses.xlsx Page ‐ 3



#

45

55

57

62

4

7

8

9

10

11

14

Flood 
detention 
basins

Levees
Deflection 
bunds

Stormwater 
upgrades

Enlarging creek 
channels

Regular 
maintenance and 

clearing of 
vegetation

Culvert/brid
ge upgrades

Voluntary house 
raising

Voluntary 
house flood 
proofing

Voluntary 
house 

purchase

Development/plann
ing controls

Flood forecasting 
warning system

Elevating 
roadways

SES local flood plan 
updates

Community 
education

If you have any specific suggestions on options for reducing the flood problems, 
please describe them below.

Comments on Additional Documents Provided (e.g letter etc.), if 
any

Please rate each of the following potential measures to assist us in preparing a short list of measures that could be potentially implemented to improve the flood situation.

Unsure Unsure Unsure Unsure Unsure Support Support Against Against Unsure Against Neutral Neutral Neutral Neutral

Unsure Support Support Strongly Support Support Support
Strongly 
Support

Neutral Support Unsure Strongly Support Support Unsure Support Support

A River Oak (Casuarina cunninghamiana) straddles & is widening pipe junction at rear of Kinross 
Place. I firmly believe this tree should be removed. I am more than happy to provide substitute 
trees (eg Plum Pines) which are less invasive (Sydney Water has a list of trees which should not be 
planted near drains or sewers.)
2. Enlarge creekchannels on adjacent farmland.
3. Re‐site Rural Fire Brigade away from village drain system (a worthy cause for Celeste Barbers
funds raised??)
4.Labeldrains so residents know where their wash‐down waters go.
5. Limit high density development along Allowrie St. (Increased hard surfaces in turn increases
run off).

Support Unsure Unsure Strongly Support Unsure Strongly Support Unsure Against Strongly Support Unsure Strongly Support Strongly Support Strongly Support Strongly Support Strongly Support

1. Improving storm water catchment and drainage in Wyalla, Macquarie and Wallaby roads which
would assist in stopping storm water from flowing through Wyalla properties on the western side 
into the rear of properties in Sproule
2. Ensure all properties on the western side of Wyalla Rd are tapped into the inter‐allotment 
drainage line within the easement at the rear of properties in Sproule Cr.
3. Re modelling and reconstruction  of the inter‐allotment drainage line, easement and retaining 
wall at the rear of impacted properties in Sproule Cr.
Please Note: Each property in Sproule impacted have spent approx $20,000 per household in an
effort to get the storm water out ‐ however, the water is still coming in which must be stopped 
given advice that we have not had the worst of the storms as yet. EG We have a 60 litre pit with
two pumps in the rear of our property now. In one rain event over a few hours the pump 
removed 10,000 litres from that one pit. 

Unsure Support Unsure Strongly Support Neutral Neutral Support Against Neutral Against Strongly Support Support Strongly Support Support Support

Wyalla Road Catchment Responses

Strongly Support Unsure Unsure Strongly Support Strongly Support Strongly Support
Strongly 
Support

Strongly Against Unsure Unsure Strongly Support Strongly Support Strongly Support Strongly Support Strongly Support No

If our neighbours in Wyalla Road had the means to control their stormwater to prevent it 
cascading into the new estate of sproule crescent it would go along way into solving water 
issuehots in the street. 

Neutral Neutral Support Strongly Support Against Against Against Strongly Against Strongly Against Strongly Against Strongly Support Against Against Against Against

Strongly Support
Strongly 
Support

Strongly Support Strongly Support Strongly Support Strongly Support
Strongly 
Support

Unsure Unsure Unsure Strongly Support Strongly Support Unsure Strongly Support Strongly Support

Unsure Unsure Unsure Strongly Support Unsure Support Support Strongly Against Support Against Support Support Unsure Support Support Upgrading drainage in Wyalla & Macquarie Streets

Strongly Support Strongly Support Strongly Support

Support

Need to ensure that homes on the western side of Wyalla Road have their stormwater connected 
to the major drain pipes at the rear of their properties, and that council upgrade the drainage on 
Wyalla Road to prevent water entering the Wyalla Road (western side) properties and containing 
through to Sproule Crescent. 
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If you have any specific suggestions on options for reducing the flood problems, 
please describe them below.

Comments on Additional Documents Provided (e.g letter etc.), if 
any

Please rate each of the following potential measures to assist us in preparing a short list of measures that could be potentially implemented to improve the flood situation.

Unsure Strongly Support Support Strongly Support
Strongly 
Support

Strongly Against Strongly Against Strongly Against Strongly Support Support Unsure Support Support

Excess rainwater runoff must be prevented from entering the senior home sites, and that any 
heavy rain be channelled into the street drains in Sproule Cr. • That the drainage of all properties 
affected be updated to prevent any further flooding to the homes of 'seniors'. • That the retaining 
wall and drainage be examined by an independent expert and that all recommended work be 
completed by a reputable contractor, not the builder, but at the constructing builder / developer 
expense. • We believe that efficient drainage must be installed along the rear of all Wyalla Road 
properties. This drainage should have been a requirement prior to the commencement of the 
Sproule Cr. senior homes. Efficient drainage must also be installed to take excess rainwater off 
each 'senior' home on the eastern side of the street and direct it to the Sproule Cr. drains.

Submission incorporated 3 page letter summarising flooding issues that were 
encountered including descriptions of flooding along Wyalla Road:
1. The bottm of the yard was underwater and has been many times since
2. Water from Macquarie St runs through the cemetery were there is no
drainage & affects all homes in its path.
3. The garden room flooded causing the tiles to move and crack, it also
leaked into their back bedroom

Strongly Support Support Support Strongly Support Strongly Support Support Support Neutral Support Support Strongly Support Neutral Neutral Support Support Installing flood runoff control along the western side of Wyalla Rd.

Unsure Against Strongly Against Strongly Support Strongly Support Strongly Support
Strongly 
Support

Against Against Against Support Strongly Support Neutral Support Strongly Support
I would like to emphasise the importance of removing debris & rubbish from the creeks. In times 
of flood these inevitably block the pipes/bridges adding to the build up of floodwater.

Support Neutral Support Strongly Support Support Strongly Support
Strongly 
Support

Strongly Against Strongly Against Strongly Support Strongly Support Strongly Support Support Strongly Support Neutral

Local Government need to take responsibility for allowing residential development to continue in 
flood prone zones. Civil infrastructure improvements to stormwater upgrades, including 
substantial pipework with large scale flood detention basins as well as culvert, bridge upgrades 
will alleviate some of the problems

Support Against Neutral Strongly Support Strongly Against Neutral
Strongly 
Against

Support Support Strongly Against Support Neutral Neutral Neutral Neutral

I warned Kiama Council that the land was subject to flooding at the DA stage. It flooded from 
Hyams Creek and a water course
formed that ran behind the existing houses on the western side of Wyalla Road. I think I sent 
photo of the flooding.

Support Neutral Neutral Strongly Support Against Against Support Against Support Support Against Support Neutral Support Support

Support
Strongly 
Against

Strongly Against Strongly Support Strongly Support Strongly Support
Strongly 
Support

Strongly Support Strongly Support Strongly Against Strongly Against Unsure Strongly Support Unsure Unsure
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If you have any specific suggestions on options for reducing the flood problems, 
please describe them below.

Comments on Additional Documents Provided (e.g letter etc.), if 
any

Please rate each of the following potential measures to assist us in preparing a short list of measures that could be potentially implemented to improve the flood situation.

Unsure Unsure Unsure Strongly Support Against Strongly Support Unsure Strongly Against Strongly Support Unsure Strongly Support Strongly Support Unsure Strongly Support Strongly Support

‐ Improving storm water catchment and drainage in Wyalla Road, Macquarie Street and Wallaby 
Road which would assist in stopping storm water from flowing through Wyalla Road properties 
on the western side into the rear of properties in Sproule Cres.
‐ Ensure all properties on the western side of Wyalla Road are tapped into the inter‐allotment 
drainage line within the easement at the rear of properties in Sproule Cres.
‐ Re modelling and reconstruction of the inter‐allotment drainage line, easement and retaining 
wall at the rear of impacted properties in Sproule Cres will assist this process.

Unsure Unsure Unsure Support Unsure Support Support Unsure Unsure Unsure Support Support Unsure Unsure Support I don't consider my property flood bound.

Support Neutral Unsure Strongly Support Neutral Neutral Unsure Unsure Unsure Unsure Strongly Support Support Strongly Against Unsure Unsure

1. Improving storm water catchment and drainage in Wyalla, Macquarie and Wallaby roads which
would assist in stopping storm water from flowing through Wyalla properties on the western side 
into the rear of properties in Sproule
2. Ensure all properties on the western side of Wyalla Rd are tapped into the inter‐allotment 
drainage line within the easement at the rear of properties in Sproule Cr.
3. Re modelling and reconstruction of the inter‐allotment drainage line, easement and retaining 
wall at the rear of impacted properties in Sproule Cr.
 We have already spent over $12,000 on storm water drainage remediation

Support Support Support Strongly Support Support Strongly Support Support Unsure Strongly Support Unsure Strongly Support Support Unsure Support Support

1.Suggest that Council review & upgrade their assets in their storm water & drainage systems in 
the area to reduce the volume of overland storm water flowing through the Wyalla Rd properties
flooding Sproule Cres properties.
2.Suggest Council ensure that all Wyalla Rd properties backing onto Sproule Cres homes are 
correctly connected to the inter‐allotment drainage line in the easement. 
3. The inter‐allotment drainage line within the easement be reviewed, redesigned & upgraded.

Unsure
Strongly 
Against

Unsure Strongly Support Strongly Against Strongly Support
Strongly 
Support

Unsure Unsure Unsure Strongly Support Neutral Strongly Against Neutral Neutral

In regard to the subdivision on the western side of Wyallla Road Jamberoo there were a majority 
of submissions objecting to the development due to flooding issues/concerns. The council needs 
an independent assessment of storm water engineering plans where there are controversial 
developments in potentially low lying flood areas. 

Responses for Properties Located Outside of the Study Area

Support
Strongly 
Support

Support Strongly Support Strongly Support Strongly Support
Strongly 
Support

Support Strongly Support Strongly Support Strongly Support Strongly Support Support Strongly Support Strongly Support
Make sure council keep causeways near Crn Burrnett and Coolangatta Avenue. Cleaned from 
gravel + Vegetation. E.g 6 tens of gravel that get pushed down the pipes and fern st near mecury. 

Very annoying run off from cronin oval into gowan place gerringong which does not affect my 
property

Unsure
Strongly 
Against

Unsure Strongly Support Support Strongly Support Support Strongly Against Strongly Against Strongly Against Support Support Strongly Support Support Unsure

After  the  Rest Park reserve is mowed, piles of grass clippings will often block the drain when it 
rains, as they are washed down the reserve. After a lot of rain, or rapid heavy rain, a flow of 
water will form above ground, running from the eastern end  of the reserve ,down the reserve 
and into the drainage pipes under Greta street.   Perhaps upgrading stormwater drainage  pipes 
in Rest Park Gerringong, particularly on Greta Street side. Maybe adding a grate,  

Support Support Strongly Support Strongly Support Strongly Support Strongly Support
Strongly 
Support

Unsure Support Unsure Unsure Strongly Support Support Support Support Anything that will prevent it happening again....anything

Unsure Unsure Unsure Support Support Neutral Neutral Support Strongly Support Against Support Support Against Support Support

We build our home knowing this flooding would occur as it has 3 times in last 14yrs so our house 
is raised out of the flood zone, and we kept the natural flow of watercourse when landscaping. 
But  our next door neighbour build a driveway on the easement changing the watercourse and 
causing more damage to go to our back yard rather than straight thru the yard. Concrete 
structures should NOT be approved/allowed over flood zones. I’m not sure if council approved 
our neighbours driveway or it is built without approval. But should be made to cope with flood 
events.
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#

38

39

73

Flood 
detention 
basins

Levees
Deflection 
bunds

Stormwater 
upgrades

Enlarging creek 
channels

Regular 
maintenance and 

clearing of 
vegetation

Culvert/brid
ge upgrades

Voluntary house 
raising

Voluntary 
house flood 
proofing

Voluntary 
house 

purchase

Development/plann
ing controls

Flood forecasting 
warning system

Elevating 
roadways

SES local flood plan 
updates

Community 
education

If you have any specific suggestions on options for reducing the flood problems, 
please describe them below.

Comments on Additional Documents Provided (e.g letter etc.), if 
any

Please rate each of the following potential measures to assist us in preparing a short list of measures that could be potentially implemented to improve the flood situation.

Strongly Support
Strongly 
Support

Strongly Support Strongly Support Neutral Strongly Support
Strongly 
Support

Neutral Neutral Neutral Strongly Support Support Neutral Neutral Neutral Diversion of water away from houses 

Strongly Support Unsure Unsure Strongly Support Support Unsure
Strongly 
Support

Strongly Against Strongly Against Strongly Against Unsure Neutral Against Neutral Neutral
At the top of the Hill behind Macquarie Street there should be some method of diverting or 
capturing the water before it flows down the Hill.  Once flowing down the Hill it overwhelms 
Creeks and Culverts and ends up going through Houses and down the Street into the main Town.

This person did not submit the completed survey but instead submitted 
quote for flood damage repairs. 
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APPENDIX B 
HISTORIC FLOOD PHOTOGRAPHS 

 



MARCH 2021 FLOOD PHOTOS 

Jamberoo Town Centre Catchment 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Kinross Place, Jamberoo.  

 



  

Kinross Place, Jamberoo. 



AUGUST 2020 FLOOD PHOTOS 

Bridges Road Catchment 

 
 
 

 

 

  

O’Connell Place, Gerringong. 



 

  

O’Connell Place, Gerringong. 

 



 

 

  

 Henry Lee Dr, Gerringong looking east. 

 



  

Henry Lee Drive, Gerringong. 



  

Henry Lee Drive, Gerringong.  

Henry Lee Drive, Gerringong. 



  

Henry Lee Dr, Gerringong looking east.  



Jamberoo Town Centre Catchment 

 

 

  

Macquarie St, Jamberoo. 

Macquarie St, Jamberoo. 



  

 
 
 
  

Macquarie St, Jamberoo. 



Wyalla Road Catchment  

Sproule Crescent, Jamberoo. 

 



 

 

  

Sproule Crescent, Jamberoo. 



  

Sproule Crescent, Jamberoo.  



  

Sproule Crescent, Jamberoo. 



FEBRUARY 2020 FLOOD PHOTOS 

Wyalla Road Catchment 

  

Sproule Crescent, Jamberoo.  



 
 

  

Sproule Crescent, Jamberoo.  



13 DECEMBER 2018 FLOOD PHOTOS 

Wyalla Road Catchment 

 
 

  

Sproule Crescent, Jamberoo.  



18 OCTOBER 2018 FLOOD PHOTOS 

Wyalla Road Catchment  

Sproule Crescent, Jamberoo.  



  

Sproule Crescent, Jamberoo.  

Sproule Crescent, Jamberoo.  



UNKNOWN FLOOD PHOTOS 

Jamberoo Town Centre Catchment 

Kinross Place, Jamberoo looking at Gully.  

Kinross Place, Jamberoo. 



 

 

 

APPENDIX C 
WBNM MODEL INPUTS 

 

 



Subcatchment Name Area (ha) Impervious (%)
B1.01 0.30 43.7
B1.02 0.31 36.9
B1.03 0.38 26.4
B1.04 0.34 47.8
B1.05 0.17 35.8
B1.06 0.21 61.1
B1.07 0.27 62.3
B1.08 0.08 79.5
B1.09 0.61 26.2
B1.10 0.07 75.7
B1.11 0.59 23.2
B1.12 0.24 36.3
B1.13 0.08 78.8
B1.14 0.09 65.8
B1.15 0.11 68.1
B1.16 14.60 39.6
B2.01 0.10 60.4
B3.01 0.62 10.9
B3.02 0.14 12.9
B3.03 0.13 38.8
B3.04 0.30 46.7
B3.05 0.24 41.2
B3.06 0.26 34.6
B3.07 0.19 60.7
B3.08 0.05 56.4
B3.09 0.44 45.5
B3.10 0.67 42.0
B4.01 0.15 36.9
B5.01 0.14 11.1
B5.02 0.51 10.0
B6.01 0.54 10.0
B7.01 0.37 10.0
B8.01 0.48 29.5
B8.02 0.07 12.7
B8.02 0.07 12.7
B9.01 0.10 10.0
B9.02 0.09 18.7
B10.01 0.39 10.0
B10.02 0.21 37.8
B11.01 0.28 47.9
B11.02 0.07 61.7
B11.03 0.17 39.8
B11.04 0.10 81.9

Bridges Road WBNM Model Input 
Parameters
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B11.05 0.08 62.4
B12.01 0.33 39.9
B13.01 0.17 44.5
B14.01 0.26 54.9
B14.02 0.59 43.9
B15.01 0.15 15.6
B15.02 0.16 10.0
B15.03 0.30 56.0
B15.04 0.12 61.5
B16.01 0.53 49.7
B16.02 0.09 66.5
B16.03 0.02 58.6
B16.04 0.09 56.0
B17.01 0.45 47.3
B18.01 0.08 10.0
B19.01 0.20 50.3
B19.02 0.17 59.5
B19.03 0.21 47.1
B20.01 0.13 54.8
B21.01 0.40 30.2
B22.01 0.99 37.3
B22.02 0.09 42.2
B23.01 0.40 48.0
B24.01 0.37 47.9
B24.02 0.67 20.3
B24.03 0.39 44.0
B24.04 0.37 58.5
B24.05 0.40 43.3
B24.06 0.42 51.6
B25.01 0.33 32.3
B26.01 0.37 31.1
B27.01 0.12 44.0
B28.01 0.24 39.8
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Subcatchment Name Area (ha) Impervious (%)
J1.01 7.77 5.0
J1.02 3.02 5.0
J1.03 1.65 5.0
J1.04 2.55 5.0
J1.05 1.27 5.4
J1.06 1.48 5.0
J1.07 0.71 10.0
J1.08 0.71 40.9
J1.09 0.57 38.0
J1.10 0.49 34.4
J1.11 0.22 39.1
J1.12 0.42 40.5
J1.13 0.16 51.0
J1.14 0.47 51.6
J1.15 0.06 52.2
J1.16 0.43 29.6
J1.17 0.43 23.7
J1.18 1.02 17.0
J2.01 2.67 5.0
J3.01 5.68 5.8
J3.02 2.96 5.0
J4.01 2.78 5.3
J5.01 1.81 5.0
J6.01 1.52 5.0
J7.01 0.61 5.3
J8.01 0.61 31.6
J8.02 0.82 15.6
J8.03 0.71 30.8
J9.01 0.31 10.5
J10.01 0.23 34.7
J10.02 0.29 28.2
J10.03 0.39 37.0
J10.04 0.06 68.1
J11.01 0.10 64.0
J12.01 0.73 32.2
J12.02 0.72 35.9
J12.03 0.79 33.6
J13.01 0.17 62.7
J14.01 0.97 33.9
J15.01 0.14 75.8
J15.02 0.05 66.5
J15.03 0.23 75.8
J16.01 0.64 34.4
J16.02 0.68 36.4
J17.01 0.12 69.1

Jamberoo Town Centre WBNM Model 
Input Parameters
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Subcatchment Name Area (ha) Impervious (%)
W1.01 0.04 49.1
W1.02 0.05 54.3
W1.03 0.18 26.5
W1.04 0.04 44.4
W1.05 0.09 21.0
W1.06 18.86 6.3
W2.01 0.06 46.9
W2.01 0.06 46.9
W2.02 0.11 29.9
W3.01 0.20 47.1
W3.02 0.14 33.0
W3.03 0.09 11.0
W4.01 1.12 7.5
W5.01 0.04 59.3
W5.02 0.22 37.6
W5.03 0.20 39.8
W5.04 0.06 48.1
W5.05 0.03 18.4
W6.01 0.36 40.9
W6.02 0.15 58.3
W6.03 0.04 47.9
W7.01 0.78 5.0
W7.02 0.34 7.2
W7.03 0.74 9.1
W8.01 0.40 5.0
W9.01 0.08 32.3
W10.01 0.45 8.6
W10.02 0.24 13.4
W11.01 0.07 26.5
W12.01 0.23 42.8
W13.01 0.23 43.0
W13.02 0.19 59.3
W13.03 0.12 24.1
W13.04 0.06 26.2
W13.05 0.07 39.5
W14.01 0.06 28.3
W15.01 0.27 53.7
W16.01 0.34 25.4
W16.02 0.17 61.6
W16.03 0.25 59.2
W16.04 0.16 56.9
W16.05 0.31 56.6
W16.06 0.10 61.2

Wyalla Road WBNM Model Input 
Parameters
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W17.01 0.14 44.0
W17.02 0.14 32.8
W18.01 0.26 35.9
W18.02 0.09 39.3
W18.03 0.12 31.8
W19.01 0.18 23.6
W19.02 0.26 30.2
W19.03 0.02 67.5
W19.04 0.17 39.0
W19.05 0.20 44.0
W19.06 0.30 36.4
W19.07 0.11 44.6
W19.08 0.19 38.8
W19.09 0.11 28.3
W20.01 0.57 26.5
W21.01 0.16 41.1
W22.01 0.10 31.5
W22.02 0.13 39.4
W22.03 0.06 26.1
W23.01 0.07 63.7
W23.01 0.07 63.7
W24.01 0.94 20.7
W25.01 0.09 23.8
W26.01 0.05 29.1
W27.01 0.77 23.4
W27.02 0.10 19.2
W27.03 0.07 60.4
W28.01 1.05 40.8
W29.01 0.03 50.2
W29.02 0.22 55.3
W30.01 0.23 32.5
W31.01 0.05 71.3
W31.01 0.05 71.3
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APPENDIX D 
DESIGN RAINFALL 
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GSDM CALCULATION SHEET

 

LOCATION INFORMATION 

Catchment Bridges Road Area 0.35 km2 

State New South Wales Duration Limit 6.0 hrs 

Latitude 34.74020S Longitude 150.82510E 

Portion of Area Considered: 

Smooth, S =  0.00 (0.0 - 1.0) Rough, R = 1.00 (0.0 - 1.0) 

ELEVATION ADJUSTMENT FACTOR (EAF) 

Mean Elevation 24 m 
Adjustment for Elevation (-0.05 per 300m above 
1500m) 

0.00 

EAF = 1.00 (0.85 – 1.00) 

MOISTURE ADJUSTMENT FACTOR (MAF) 

MAF =  0.67 (0.40-1.00) 

PMP VALUES (mm) 

Duration 
(hours) 

Initial Depth 
-Smooth 

(DS) 

Initial Depth 
-Rough 

(DR) 

PMP Estimate = 
(DSxS + DRxR) 
x MAF x EAF 

Rounded 
PMP Estimate 

(nearest 10 mm) 

0.25 252 252 169 170 

0.50 357 357 239 240 

0.75 447 447 300 300 

1.00 518 518 347 350 

1.50 587 663 444 440 

2.00 655 780 523 520 

2.50 700 864 579 580 

3.00 737 956 640 640 

4.00 795 1080 723 720 

5.00 867 1198 802 800 

6.00 909 1261 845 840 

     

     

Prepared By P. Woods Date 24/06/2021 

Checked By D. Tetley Date 25/06/2021 

 



 

GSDM SPATIAL DISTRIBUTION
 

DURATION = 0.25 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 252 169 59 59 169 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

DURATION = 0.50 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 357 239 84 84 239 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 



GSDM SPATIAL DISTRIBUTION (continued)
 

DURATION = 0.75 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 447 300 105 105 300 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

DURATION = 1.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 518 347 121 121 347 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 



GSDM SPATIAL DISTRIBUTION (continued)
 

DURATION = 1.5 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 663 444 155 155 444 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

DURATION = 2.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 780 523 183 183 523 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 



GSDM SPATIAL DISTRIBUTION (continued)
 

DURATION = 2.5 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 864 579 202 202 579 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

DURATION = 3.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 956 640 224 224 640 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 



GSDM SPATIAL DISTRIBUTION (continued)
 

DURATION = 4.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 1080 723 253 253 723 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

DURATION = 5.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 1198 802 281 281 802 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 

 



GSDM SPATIAL DISTRIBUTION (continued)
 

DURATION = 6.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 1261 845 295 295 845 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 

 

 



GSDM CALCULATION SHEET

 

LOCATION INFORMATION 

Catchment Jamberoo Town Centre Area 0.50 km2 

State New South Wales Duration Limit 6.0 hrs 

Latitude 34.65320S Longitude 150.77650E 

Portion of Area Considered: 

Smooth, S =  0.00 (0.0 - 1.0) Rough, R = 1.00 (0.0 - 1.0) 

ELEVATION ADJUSTMENT FACTOR (EAF) 

Mean Elevation 59 m 
Adjustment for Elevation (-0.05 per 300m above 
1500m) 

0.00 

EAF = 1.00 (0.85 – 1.00) 

MOISTURE ADJUSTMENT FACTOR (MAF) 

MAF =  0.67 (0.40-1.00) 

PMP VALUES (mm) 

Duration 
(hours) 

Initial Depth 
-Smooth 

(DS) 

Initial Depth 
-Rough 

(DR) 

PMP Estimate = 
(DSxS + DRxR) 
x MAF x EAF 

Rounded 
PMP Estimate 

(nearest 10 mm) 

0.25 250 250 167 170 

0.50 355 355 238 240 

0.75 445 445 298 300 

1.00 516 516 346 350 

1.50 585 661 443 440 

2.00 653 777 521 520 

2.50 697 861 577 580 

3.00 734 951 637 640 

4.00 793 1076 721 720 

5.00 864 1193 799 800 

6.00 907 1256 842 840 

     

     

Prepared By P. Woods Date 24/06/2021 

Checked By D. Tetley Date 25/06/2021 

 



 

GSDM SPATIAL DISTRIBUTION
 

DURATION = 0.25 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.50 0.50 250 167 84 84 167 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

DURATION = 0.50 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.50 0.50 355 238 119 119 238 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 



GSDM SPATIAL DISTRIBUTION (continued)
 

DURATION = 0.75 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.50 0.50 445 298 150 150 298 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

DURATION = 1.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.50 0.50 516 346 174 174 346 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 



GSDM SPATIAL DISTRIBUTION (continued)
 

DURATION = 1.5 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.50 0.50 661 443 222 222 443 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

DURATION = 2.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.50 0.50 777 521 261 261 521 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 



GSDM SPATIAL DISTRIBUTION (continued)
 

DURATION = 2.5 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.50 0.50 861 577 290 290 577 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

DURATION = 3.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.50 0.50 951 637 320 320 637 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 



GSDM SPATIAL DISTRIBUTION (continued)
 

DURATION = 4.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.50 0.50 1076 721 362 362 721 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

DURATION = 5.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.50 0.50 1193 799 401 401 799 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 

 



GSDM SPATIAL DISTRIBUTION (continued)
 

DURATION = 6.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.50 0.50 1256 842 423 423 842 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 

 

 



GSDM CALCULATION SHEET

 

LOCATION INFORMATION 

Catchment Wyalla Road Area 0.35 km2 

State New South Wales Duration Limit 6.0 hrs 

Latitude 34.64940S Longitude 150.77170E 

Portion of Area Considered: 

Smooth, S =  0.00 (0.0 - 1.0) Rough, R = 1.00 (0.0 - 1.0) 

ELEVATION ADJUSTMENT FACTOR (EAF) 

Mean Elevation 31 m 

Adjustment for Elevation (-0.05 per 300m above 1500m) 0.00 

EAF = 1.00 (0.85 – 1.00) 

MOISTURE ADJUSTMENT FACTOR (MAF) 

MAF =  0.67 (0.40-1.00) 

PMP VALUES (mm) 

Duration 
(hours) 

Initial Depth 
-Smooth 

(DS) 

Initial Depth 
-Rough 

(DR) 

PMP Estimate = 
(DSxS + DRxR) 
x MAF x EAF 

Rounded 
PMP Estimate 

(nearest 10 mm) 

0.25 252 252 169 170 

0.50 357 357 239 240 

0.75 447 447 300 300 

1.00 518 518 347 350 

1.50 587 663 444 440 

2.00 655 780 523 520 

2.50 700 864 579 580 

3.00 737 956 640 640 

4.00 795 1080 723 720 

5.00 867 1198 802 800 

6.00 909 1261 845 840 

     

     

Prepared By P. Woods Date 24/06/2021 

Checked By D. Tetley Date 25/06/2021 

 

 



GSDM SPATIAL DISTRIBUTION

 
DURATION = 0.25 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 252 169 58 58 169 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

DURATION = 0.50 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 357 239 83 83 239 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 



GSDM SPATIAL DISTRIBUTION (continued)

 
DURATION = 0.75 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 447 300 104 104 300 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

DURATION = 1.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 518 347 120 120 347 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 



GSDM SPATIAL DISTRIBUTION (continued)

 
DURATION = 1.5 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 663 444 154 154 444 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

DURATION = 2.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 780 523 181 181 523 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 



GSDM SPATIAL DISTRIBUTION (continued)

 
DURATION = 2.5 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 864 579 201 201 579 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

DURATION = 3.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 956 640 222 222 640 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 



GSDM SPATIAL DISTRIBUTION (continued)

 
DURATION = 4.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 1080 723 251 251 723 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

DURATION = 5.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 1198 802 278 278 802 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 



 

GSDM SPATIAL DISTRIBUTION (continued)

 
DURATION = 6.0 Hours 

Ellipse 

Catchment 
Area 

Between 
Ellipse (km2) 

Catchment 
Area 

Enclosed 
by Ellipse 

(km2) 

Initial 
Mean 

Rainfall 
Depth 
 (mm) 

Adjusted 
Mean 

Rainfall 
Depth 
(mm) 

Rainfall 
Volume 

enclosed 
by Ellipse 
(mm.km2) 

Rainfall 
Volume 
between 
Ellipses 

(mm.km2) 

Mean 
Rainfall 
Depth 

between 
ellipses 
(mm) 

A 0.35 0.35 1261 845 293 293 845 

B N/A N/A N/A N/A N/A N/A N/A 

C N/A N/A N/A N/A N/A N/A N/A 

D N/A N/A N/A N/A N/A N/A N/A 

E N/A N/A N/A N/A N/A N/A N/A 

F N/A N/A N/A N/A N/A N/A N/A 

G N/A N/A N/A N/A N/A N/A N/A 

H N/A N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A N/A 

J N/A N/A N/A N/A N/A N/A N/A 

 

 

 



 

 

 

APPENDIX E 
ARR2019 HYDROLOGIC RESULTS 

 



Bridges Road: ARR2019 Results for 20% AEP Event

Average Median Standard Dev Adopted
B1.01 20 5861 0.07 0.07 0.01 0.07
B1.02 60 5985 0.15 0.14 0.06 0.15
B1.03 60 5985 0.21 0.20 0.07 0.21
B1.04 60 5985 0.26 0.24 0.07 0.26
B1.05 60 5985 0.28 0.26 0.07 0.28
B1.06 60 5985 0.30 0.29 0.07 0.31
B1.07 60 5985 0.33 0.32 0.07 0.35
B1.08 60 5985 0.34 0.32 0.07 0.35
B1.09 60 5985 2.25 2.18 0.43 2.37
B1.10 60 5985 2.25 2.19 0.43 2.38
B1.11 60 5985 2.27 2.23 0.42 2.41
B1.12 60 5985 2.28 2.25 0.41 2.42
B1.13 60 5985 2.28 2.25 0.41 2.43
B1.14 60 5985 2.28 2.25 0.40 2.43
B1.15 60 5985 2.70 2.70 0.46 2.89
B1.16 60 5988 3.57 3.48 0.51 3.63
B2.01 20 5867 0.03 0.03 0.01 0.03
B3.01 60 5985 0.12 0.11 0.05 0.12
B3.02 60 5985 0.17 0.16 0.06 0.17
B3.03 60 5985 0.57 0.52 0.19 0.57
B3.04 60 5988 0.63 0.58 0.18 0.64
B3.05 60 5988 0.75 0.71 0.21 0.78
B3.06 60 5985 0.77 0.73 0.20 0.80
B3.07 60 5985 1.14 1.08 0.29 1.18
B3.08 60 5985 1.49 1.40 0.40 1.53
B3.09 60 5985 1.51 1.43 0.37 1.56
B3.10 60 5985 1.54 1.48 0.33 1.62
B4.01 20 5862 0.04 0.04 0.01 0.04
B5.01 60 5985 0.03 0.03 0.01 0.03
B5.02 60 5985 0.28 0.25 0.09 0.28
B6.01 60 5985 0.11 0.10 0.04 0.11
B7.01 60 5985 0.08 0.07 0.03 0.08
B8.01 60 5985 0.10 0.10 0.04 0.10
B8.02 60 5985 0.11 0.11 0.05 0.11
B9.01 60 5985 0.02 0.02 0.01 0.02
B9.02 60 5985 0.04 0.04 0.02 0.04
B10.01 60 5985 0.08 0.07 0.03 0.08
B10.02 60 5987 0.12 0.11 0.04 0.12
B11.01 20 5862 0.07 0.07 0.01 0.07
B11.02 20 5862 0.08 0.08 0.01 0.08
B11.03 20 5862 0.11 0.12 0.02 0.12
B11.04 20 5862 0.24 0.25 0.03 0.25
B11.05 60 5985 0.43 0.40 0.15 0.42
B12.01 20 5862 0.08 0.08 0.01 0.08
B13.01 20 5861 0.04 0.04 0.01 0.05
B14.01 20 5867 0.07 0.07 0.01 0.07

Subcatchment Name
Critical Duration 

(mins)
Discharge (m3/s)Adopted Temp. 

Pattern

Bridges_AEP_Critical_Duration_Combined.xlsx 1



B14.02 20 5869 0.18 0.18 0.03 0.18
B15.01 60 5985 0.03 0.03 0.02 0.03
B15.02 60 5985 0.06 0.06 0.03 0.06
B15.03 60 5985 0.12 0.11 0.05 0.12
B15.04 60 5985 0.14 0.13 0.05 0.14
B16.01 20 5862 0.13 0.13 0.02 0.13
B16.02 20 5866 0.24 0.24 0.04 0.24
B16.03 20 5862 0.24 0.25 0.04 0.25
B16.04 20 5862 0.25 0.26 0.03 0.25
B17.01 20 5862 0.11 0.11 0.02 0.11
B18.01 60 5985 0.02 0.02 0.01 0.02
B19.01 20 5861 0.05 0.05 0.01 0.06
B19.02 20 5862 0.12 0.12 0.02 0.12
B19.03 20 5862 0.16 0.16 0.02 0.16
B20.01 20 5867 0.04 0.04 0.01 0.04
B21.01 60 5985 0.09 0.08 0.04 0.09
B22.01 60 5985 0.20 0.19 0.09 0.20
B22.02 60 5985 0.22 0.20 0.08 0.21
B23.01 20 5862 0.10 0.10 0.02 0.10
B24.01 20 5862 0.09 0.09 0.01 0.09
B24.02 60 5987 0.20 0.18 0.07 0.20
B24.03 60 5985 0.26 0.24 0.08 0.26
B24.04 60 5985 0.31 0.29 0.08 0.31
B24.05 60 5985 0.49 0.46 0.13 0.49
B24.06 60 5985 0.53 0.50 0.12 0.55
B25.01 60 5985 0.07 0.07 0.03 0.07
B26.01 60 5985 0.08 0.08 0.04 0.08
B27.01 20 5862 0.03 0.03 0.01 0.03
B28.01 20 5862 0.06 0.06 0.01 0.06

Bridges_AEP_Critical_Duration_Combined.xlsx 2



Bridges Road: ARR2019 Results for 5% AEP Event

Average Median Standard Dev Adopted
B1.01 15 5820 0.11 0.11 0.02 0.12
B1.02 15 5818 0.24 0.24 0.03 0.24
B1.03 30 5854 0.33 0.32 0.05 0.33
B1.04 25 5886 0.40 0.40 0.05 0.40
B1.05 25 5886 0.44 0.43 0.04 0.43
B1.06 25 5886 0.47 0.47 0.04 0.47
B1.07 25 5886 0.52 0.52 0.04 0.53
B1.08 30 5917 0.53 0.52 0.07 0.54
B1.09 45 5952 3.52 3.41 0.57 3.61
B1.10 45 5952 3.53 3.40 0.57 3.61
B1.11 90 6013 3.55 3.27 0.80 3.55
B1.12 90 6013 3.57 3.28 0.80 3.53
B1.13 90 6013 3.57 3.29 0.79 3.52
B1.14 90 6013 3.58 3.29 0.79 3.51
B1.15 90 6013 4.26 3.93 0.92 4.05
B1.16 45 5953 5.59 5.46 0.49 5.71
B2.01 15 5820 0.04 0.04 0.01 0.04
B3.01 90 6007 0.18 0.17 0.06 0.19
B3.02 45 5954 0.27 0.26 0.07 0.27
B3.03 45 5954 0.89 0.88 0.19 0.90
B3.04 45 5954 0.98 0.98 0.20 1.00
B3.05 45 5954 1.18 1.17 0.22 1.21
B3.06 45 5954 1.20 1.20 0.22 1.24
B3.07 45 5954 1.78 1.77 0.33 1.83
B3.08 45 5954 2.33 2.31 0.43 2.38
B3.09 45 5954 2.35 2.32 0.42 2.42
B3.10 90 6013 2.39 2.18 0.57 2.63
B4.01 15 5820 0.06 0.06 0.01 0.06
B5.01 15 5818 0.05 0.05 0.01 0.05
B5.02 45 5954 0.44 0.43 0.09 0.44
B6.01 90 6007 0.16 0.16 0.06 0.17
B7.01 90 6007 0.12 0.11 0.04 0.12
B8.01 15 5818 0.16 0.16 0.02 0.16
B8.02 25 5886 0.18 0.17 0.03 0.17
B9.01 15 5818 0.04 0.04 0.01 0.04
B9.02 15 5822 0.07 0.07 0.01 0.07
B10.01 90 6007 0.12 0.12 0.04 0.13
B10.02 45 5954 0.18 0.17 0.04 0.18
B11.01 15 5820 0.11 0.11 0.02 0.11
B11.02 15 5821 0.13 0.13 0.02 0.13
B11.03 15 5819 0.18 0.18 0.02 0.18
B11.04 15 5822 0.39 0.38 0.05 0.39
B11.05 15 5819 0.68 0.68 0.08 0.68
B12.01 15 5819 0.12 0.12 0.02 0.13
B13.01 15 5820 0.07 0.07 0.01 0.07
B14.01 15 5821 0.11 0.10 0.01 0.11

Subcatchment Name
Critical Duration 

(mins)
Discharge (m3/s)Adopted Temp. 

Pattern

Bridges_AEP_Critical_Duration_Combined.xlsx 3



B14.02 15 5818 0.29 0.28 0.04 0.28
B15.01 15 5818 0.05 0.05 0.01 0.05
B15.02 25 5886 0.10 0.10 0.02 0.10
B15.03 25 5886 0.19 0.18 0.03 0.19
B15.04 45 5954 0.22 0.21 0.05 0.22
B16.01 15 5820 0.20 0.19 0.03 0.20
B16.02 15 5821 0.39 0.38 0.05 0.39
B16.03 15 5821 0.39 0.39 0.05 0.40
B16.04 15 5820 0.40 0.40 0.04 0.41
B17.01 15 5820 0.17 0.16 0.02 0.17
B18.01 15 5818 0.03 0.03 0.00 0.03
B19.01 15 5820 0.08 0.08 0.01 0.08
B19.02 15 5821 0.19 0.19 0.02 0.19
B19.03 15 5819 0.25 0.25 0.03 0.25
B20.01 15 5820 0.06 0.05 0.01 0.06
B21.01 15 5818 0.14 0.14 0.02 0.14
B22.01 15 5818 0.32 0.32 0.04 0.32
B22.02 25 5886 0.33 0.32 0.05 0.33
B23.01 15 5820 0.15 0.15 0.02 0.16
B24.01 15 5820 0.14 0.14 0.02 0.15
B24.02 25 5886 0.31 0.30 0.05 0.31
B24.03 45 5951 0.40 0.39 0.08 0.40
B24.04 45 5954 0.48 0.47 0.09 0.49
B24.05 45 5954 0.77 0.75 0.14 0.78
B24.06 45 5954 0.83 0.81 0.14 0.84
B25.01 15 5818 0.12 0.12 0.02 0.12
B26.01 15 5818 0.13 0.13 0.02 0.13
B27.01 15 5820 0.05 0.05 0.01 0.05
B28.01 15 5818 0.09 0.09 0.01 0.09

Bridges_AEP_Critical_Duration_Combined.xlsx 4



Bridges Road: ARR2019 Results for 1% AEP Event

Average Median Standard Dev Adopted
B1.01 10 5774 0.18 0.18 0.03 0.19
B1.02 20 5845 0.38 0.38 0.03 0.39
B1.03 20 5845 0.53 0.52 0.05 0.52
B1.04 20 5844 0.65 0.65 0.07 0.65
B1.05 20 5845 0.70 0.71 0.07 0.71
B1.06 20 5842 0.76 0.78 0.06 0.77
B1.07 30 5903 0.83 0.82 0.06 0.84
B1.08 30 5903 0.85 0.84 0.06 0.85
B1.09 30 5907 5.71 5.66 0.36 5.72
B1.10 30 5907 5.72 5.67 0.35 5.73
B1.11 30 5910 5.78 5.73 0.31 5.80
B1.12 30 5907 5.80 5.75 0.30 5.82
B1.13 30 5907 5.80 5.75 0.29 5.81
B1.14 30 5907 5.81 5.76 0.28 5.81
B1.15 30 5907 6.90 6.85 0.31 6.94
B1.16 60 5970 8.72 8.90 1.10 8.80
B2.01 15 5803 0.07 0.06 0.01 0.07
B3.01 20 5845 0.29 0.29 0.04 0.30
B3.02 20 5845 0.43 0.43 0.05 0.43
B3.03 20 5845 1.40 1.41 0.16 1.42
B3.04 20 5844 1.56 1.60 0.16 1.59
B3.05 20 5844 1.86 1.92 0.18 1.92
B3.06 20 5840 1.89 1.95 0.15 1.93
B3.07 20 5842 2.81 2.90 0.25 2.88
B3.08 20 5842 3.68 3.78 0.35 3.77
B3.09 30 5903 3.70 3.64 0.26 3.74
B3.10 30 5910 3.84 3.83 0.24 3.84
B4.01 10 5774 0.10 0.10 0.02 0.10
B5.01 20 5841 0.08 0.08 0.01 0.08
B5.02 20 5845 0.68 0.68 0.08 0.68
B6.01 20 5845 0.26 0.26 0.03 0.26
B7.01 20 5845 0.19 0.19 0.02 0.19
B8.01 20 5845 0.26 0.26 0.02 0.26
B8.02 20 5845 0.28 0.28 0.03 0.29
B9.01 10 5774 0.06 0.06 0.01 0.06
B9.02 20 5845 0.11 0.11 0.01 0.11
B10.01 20 5845 0.20 0.20 0.02 0.20
B10.02 20 5845 0.29 0.28 0.04 0.28
B11.01 10 5774 0.17 0.17 0.03 0.18
B11.02 10 5774 0.21 0.20 0.03 0.21
B11.03 20 5845 0.28 0.28 0.02 0.28
B11.04 20 5845 0.61 0.61 0.05 0.62
B11.05 20 5845 1.08 1.07 0.09 1.08
B12.01 10 5774 0.20 0.19 0.03 0.20
B13.01 15 5803 0.11 0.10 0.02 0.11
B14.01 15 5803 0.17 0.15 0.04 0.17

Subcatchment Name
Critical Duration 

(mins)
Discharge (m3/s)Adopted Temp. 

Pattern
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B14.02 20 5845 0.45 0.45 0.04 0.46
B15.01 10 5774 0.09 0.08 0.01 0.09
B15.02 20 5845 0.16 0.16 0.02 0.16
B15.03 20 5845 0.30 0.29 0.03 0.30
B15.04 20 5845 0.35 0.34 0.04 0.34
B16.01 10 5774 0.31 0.31 0.04 0.32
B16.02 10 5774 0.60 0.60 0.07 0.62
B16.03 20 5845 0.61 0.61 0.04 0.62
B16.04 20 5845 0.64 0.64 0.04 0.64
B17.01 10 5774 0.27 0.26 0.04 0.28
B18.01 10 5774 0.05 0.05 0.01 0.05
B19.01 15 5803 0.13 0.12 0.03 0.13
B19.02 10 5774 0.30 0.30 0.04 0.32
B19.03 20 5845 0.39 0.38 0.03 0.39
B20.01 15 5803 0.09 0.08 0.02 0.09
B21.01 20 5845 0.22 0.22 0.02 0.22
B22.01 20 5845 0.51 0.50 0.05 0.52
B22.02 20 5845 0.54 0.53 0.05 0.54
B23.01 10 5774 0.24 0.24 0.03 0.25
B24.01 10 5774 0.23 0.22 0.03 0.23
B24.02 20 5845 0.49 0.48 0.06 0.49
B24.03 20 5841 0.64 0.63 0.07 0.63
B24.04 20 5842 0.76 0.77 0.08 0.77
B24.05 20 5845 1.21 1.23 0.13 1.22
B24.06 20 5842 1.31 1.35 0.12 1.33
B25.01 10 5774 0.19 0.18 0.03 0.19
B26.01 20 5845 0.21 0.21 0.02 0.21
B27.01 15 5803 0.08 0.07 0.02 0.08
B28.01 10 5774 0.15 0.15 0.02 0.15
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Bridges Road: PMF Results

B1.01 15 0.67
B1.02 15 1.50
B1.03 15 2.16
B1.04 15 2.74
B1.05 15 2.98
B1.06 15 3.23
B1.07 15 3.54
B1.08 15 3.64
B1.09 15 25.04
B1.10 15 25.11
B1.11 15 25.34
B1.12 15 25.36
B1.13 15 25.40
B1.14 15 25.47
B1.15 15 30.76
B1.16 45 41.10
B2.01 15 0.30
B3.01 15 1.16
B3.02 15 1.74
B3.03 15 5.88
B3.04 15 6.69
B3.05 15 8.12
B3.06 15 8.36
B3.07 15 12.35
B3.08 15 15.99
B3.09 15 16.31
B3.10 15 16.90
B4.01 15 0.46
B5.01 15 0.33
B5.02 15 2.89
B6.01 15 1.04
B7.01 15 0.74
B8.01 15 0.99
B8.02 15 1.17
B9.01 15 0.30
B9.02 15 0.58
B10.01 15 0.78
B10.02 15 1.16
B11.01 15 0.64
B11.02 15 0.81
B11.03 15 1.15
B11.04 15 2.47

Subcatchment Name Critical Duration (min) Discharge (m3/s)
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B11.05 15 4.36
B12.01 15 0.74
B13.01 15 0.52
B14.01 15 0.62
B14.02 15 1.73
B15.01 15 0.34
B15.02 15 0.64
B15.03 15 1.20
B15.04 15 1.42
B16.01 15 1.17
B16.02 15 2.41
B16.03 15 2.47
B16.04 15 2.71
B17.01 15 1.00
B18.01 15 0.24
B19.01 15 0.51
B19.02 15 1.24
B19.03 15 1.64
B20.01 15 0.39
B21.01 15 0.84
B22.01 15 1.95
B22.02 15 2.17
B23.01 15 0.90
B24.01 15 0.84
B24.02 15 1.98
B24.03 15 2.66
B24.04 15 3.22
B24.05 15 5.14
B24.06 15 5.64
B25.01 15 0.72
B26.01 15 0.80
B27.01 15 0.37
B28.01 15 0.57
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Jamberoo Town Centre Catchment: ARR2019 Results for 20% AEP Event

Average Median Standard Dev Adopted
J1.01 60 5985 0.95 0.88 0.28 0.91
J1.02 90 6024 1.51 1.45 0.27 1.47
J1.03 90 6024 2.88 2.79 0.49 2.83
J1.04 60 5985 3.16 3.21 0.48 3.29
J1.05 60 5985 3.35 3.42 0.46 3.53
J1.06 60 5985 3.38 3.46 0.43 3.56
J1.07 60 5985 3.43 3.50 0.41 3.61
J1.08 90 6021 3.68 3.71 0.50 3.84
J1.09 90 6021 3.69 3.73 0.50 3.86
J1.10 90 6021 3.69 3.73 0.49 3.86
J1.11 90 6021 3.83 3.89 0.51 4.06
J1.12 90 6021 3.83 3.90 0.51 4.06
J1.13 90 6021 3.83 3.90 0.51 4.06
J1.14 90 6021 3.84 3.92 0.51 4.06
J1.15 90 6021 3.84 3.92 0.51 4.06
J1.16 180 6095 3.90 3.81 0.85 4.18
J1.17 180 6095 4.02 3.93 0.85 4.33
J1.18 180 6095 4.07 4.00 0.85 4.41
J2.01 60 5985 0.40 0.36 0.14 0.38
J3.01 60 5985 0.74 0.68 0.23 0.71
J3.02 90 6024 1.33 1.29 0.24 1.31
J4.01 60 5985 0.42 0.37 0.14 0.40
J5.01 60 5988 0.29 0.26 0.10 0.28
J6.01 60 5988 0.25 0.23 0.09 0.24
J7.01 60 5988 0.12 0.11 0.05 0.11
J8.01 60 5987 0.13 0.12 0.06 0.12
J8.02 60 5988 0.26 0.24 0.09 0.25
J8.03 60 5985 0.35 0.32 0.10 0.35
J9.01 60 5987 0.07 0.06 0.03 0.06
J10.01 20 5862 0.05 0.05 0.01 0.06
J10.02 60 5988 0.11 0.10 0.04 0.10
J10.03 60 5988 0.18 0.17 0.06 0.17
J10.04 60 5988 0.18 0.17 0.06 0.18
J11.01 20 5866 0.03 0.03 0.00 0.03
J12.01 60 5988 0.15 0.14 0.06 0.14
J12.02 60 5988 0.27 0.25 0.09 0.26
J12.03 60 5985 0.38 0.35 0.11 0.38
J13.01 20 5867 0.05 0.05 0.01 0.05
J14.01 60 5988 0.20 0.19 0.08 0.19
J15.01 15 5832 0.04 0.04 0.01 0.04
J15.02 20 5867 0.06 0.05 0.01 0.05
J15.03 60 5988 0.33 0.30 0.10 0.32
J16.01 60 5987 0.14 0.13 0.06 0.13

Subcatchment Name Discharge (m3/s)Critical Duration 
(min)

Adopted 
Temp. 
Pattern
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J16.02 60 5988 0.25 0.23 0.09 0.24
J17.01 20 5866 0.04 0.04 0.01 0.04
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Jamberoo Town Centre Catchment: ARR2019 Results for 5% AEP Event

Average Median Standard Dev Adopted
J1.01 45 5948 1.59 1.51 0.26 1.53
J1.02 90 6011 2.49 2.40 0.53 2.47
J1.03 90 6011 4.77 4.65 1.04 4.82
J1.04 90 6013 5.26 5.09 1.17 5.11
J1.05 90 6009 5.57 5.37 1.24 5.46
J1.06 60 5979 5.67 5.72 0.55 5.81
J1.07 60 5979 5.78 5.85 0.53 5.94
J1.08 60 5979 6.28 6.41 0.50 6.49
J1.09 60 5979 6.30 6.43 0.48 6.51
J1.10 60 5979 6.31 6.44 0.47 6.52
J1.11 60 5980 6.57 6.70 0.45 6.75
J1.12 60 5980 6.58 6.70 0.44 6.74
J1.13 60 5980 6.58 6.70 0.44 6.74
J1.14 120 6042 6.60 6.77 1.40 7.14
J1.15 120 6042 6.61 6.77 1.40 7.15
J1.16 120 6042 6.72 6.90 1.38 7.30
J1.17 120 6042 6.92 7.19 1.37 7.55
J1.18 120 6042 6.99 7.31 1.35 7.66
J2.01 45 5954 0.66 0.64 0.13 0.64
J3.01 45 5948 1.24 1.18 0.22 1.20
J3.02 90 6011 2.20 2.09 0.48 2.15
J4.01 45 5954 0.69 0.66 0.13 0.66
J5.01 45 5948 0.48 0.46 0.10 0.46
J6.01 45 5948 0.41 0.39 0.09 0.39
J7.01 45 5948 0.18 0.17 0.05 0.18
J8.01 15 5818 0.20 0.20 0.03 0.21
J8.02 45 5951 0.41 0.39 0.09 0.39
J8.03 45 5954 0.56 0.55 0.10 0.56
J9.01 25 5886 0.10 0.10 0.02 0.10
J10.01 15 5818 0.09 0.09 0.01 0.09
J10.02 25 5886 0.17 0.17 0.03 0.17
J10.03 25 5886 0.28 0.27 0.04 0.28
J10.04 25 5886 0.29 0.28 0.04 0.29
J11.01 10 5785 0.05 0.04 0.01 0.05
J12.01 15 5818 0.24 0.24 0.04 0.24
J12.02 45 5948 0.42 0.41 0.10 0.41
J12.03 45 5954 0.60 0.59 0.11 0.60
J13.01 15 5820 0.08 0.07 0.01 0.07
J14.01 90 6007 0.31 0.31 0.11 0.32
J15.01 10 5786 0.06 0.06 0.01 0.07
J15.02 10 5785 0.08 0.08 0.01 0.09
J15.03 25 5886 0.51 0.49 0.07 0.50
J16.01 15 5818 0.22 0.22 0.03 0.22

Subcatchment Name Discharge (m3/s)Critical Duration 
(min)

Adopted 
Temp. 
Pattern
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J16.02 25 5886 0.39 0.38 0.06 0.39
J17.01 10 5786 0.06 0.05 0.01 0.06
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Jamberoo Town Centre Catchment: ARR2019 Results for 1% AEP Event

Average Median Standard Dev Adopted
J1.01 60 5969 2.30 2.25 0.42 2.27
J1.02 60 5969 3.81 3.68 0.64 3.85
J1.03 60 5969 7.39 7.12 1.24 7.44
J1.04 60 5969 8.25 8.05 1.33 8.35
J1.05 60 5969 8.80 8.65 1.40 8.95
J1.06 60 5969 8.95 8.84 1.40 9.13
J1.07 90 5863 9.12 9.10 1.16 9.15
J1.08 90 5925 9.93 9.98 1.23 10.03
J1.09 90 5925 9.99 10.05 1.21 10.09
J1.10 90 5925 10.03 10.09 1.19 10.13
J1.11 90 5996 10.50 10.55 1.20 10.63
J1.12 90 5996 10.53 10.58 1.19 10.65
J1.13 90 5996 10.54 10.59 1.19 10.66
J1.14 90 5996 10.59 10.63 1.18 10.69
J1.15 90 5996 10.59 10.64 1.17 10.70
J1.16 90 5996 10.75 10.78 1.16 10.83
J1.17 90 5996 11.06 11.02 1.16 11.05
J1.18 90 5996 11.15 11.11 1.15 11.12
J2.01 20 5841 0.96 0.96 0.13 0.96
J3.01 60 5967 1.76 1.71 0.34 1.71
J3.02 60 5969 3.34 3.19 0.58 3.35
J4.01 20 5841 0.99 1.00 0.14 1.00
J5.01 20 5841 0.71 0.70 0.10 0.70
J6.01 20 5841 0.61 0.60 0.08 0.60
J7.01 20 5845 0.29 0.29 0.04 0.29
J8.01 20 5845 0.33 0.33 0.03 0.34
J8.02 20 5841 0.64 0.62 0.08 0.62
J8.03 20 5844 0.87 0.88 0.10 0.89
J9.01 20 5845 0.16 0.17 0.02 0.17
J10.01 10 5774 0.14 0.14 0.02 0.15
J10.02 20 5845 0.28 0.28 0.03 0.28
J10.03 20 5845 0.45 0.44 0.05 0.44
J10.04 20 5845 0.47 0.46 0.05 0.46
J11.01 10 5774 0.07 0.07 0.01 0.07
J12.01 20 5845 0.39 0.39 0.03 0.40
J12.02 20 5845 0.67 0.66 0.08 0.66
J12.03 20 5841 0.94 0.95 0.10 0.96
J13.01 10 5774 0.12 0.12 0.02 0.12
J14.01 20 5845 0.50 0.50 0.05 0.51
J15.01 10 5774 0.10 0.10 0.01 0.10
J15.02 10 5774 0.13 0.13 0.02 0.13
J15.03 20 5845 0.82 0.81 0.08 0.81
J16.01 20 5845 0.35 0.35 0.03 0.36

Subcatchment Name Discharge (m3/s)Critical Duration 
(min)

Adopted 
Temp. 
Pattern
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J16.02 20 5845 0.63 0.62 0.07 0.62
J17.01 10 5774 0.09 0.09 0.01 0.09
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Jamberoo Town Centre Catchment: PMF Results

J1.01 30 9.45
J1.02 30 16.39
J1.03 30 32.28
J1.04 30 36.52
J1.05 45 39.31
J1.06 45 40.67
J1.07 45 41.92
J1.08 45 46.16
J1.09 45 46.63
J1.10 45 46.95
J1.11 45 49.37
J1.12 45 49.63
J1.13 45 49.71
J1.14 45 50.10
J1.15 45 50.14
J1.16 45 51.16
J1.17 45 52.84
J1.18 45 53.39
J2.01 15 3.98
J3.01 15 7.32
J3.02 30 14.39
J4.01 15 4.13
J5.01 15 2.89
J6.01 15 2.49
J7.01 15 1.12
J8.01 15 1.23
J8.02 15 2.56
J8.03 15 3.59
J9.01 15 0.62
J10.01 15 0.52
J10.02 15 1.06
J10.03 15 1.75
J10.04 15 1.86
J11.01 15 0.30
J12.01 15 1.45
J12.02 15 2.67
J12.03 15 3.84
J13.01 15 0.43
J14.01 15 1.88
J15.01 15 0.34
J15.02 15 0.47
J15.03 15 3.22

Discharge (m3/s)Subcatchment Name Critical Duration (min)

Jamberoo_AEP_Critical_Duration_Combined.xlsx 7



J16.01 15 1.29
J16.02 15 2.46
J17.01 15 0.36
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Wyalla Road: ARR2019 Results for 20% AEP Event

Average  Median  Standard Dev Adopted
W1.01 20 5866 0.01 0.01 0.00 0.01
W1.02 20 5861 0.03 0.03 0.00 0.03
W1.03 20 5869 0.06 0.06 0.01 0.06
W1.04 60 5985 0.10 0.10 0.04 0.10
W1.05 60 5985 0.20 0.19 0.07 0.20
W1.06 90 6025 3.25 3.23 0.49 3.29
W2.01 20 5866 0.02 0.02 0.00 0.02
W2.02 20 5866 0.04 0.04 0.01 0.04
W3.01 20 5862 0.05 0.05 0.01 0.05
W3.02 20 5869 0.08 0.08 0.01 0.08
W3.03 60 5985 0.09 0.08 0.03 0.09
W4.01 90 6024 0.44 0.44 0.08 0.44
W5.01 20 5866 0.01 0.01 0.00 0.01
W5.02 20 5866 0.06 0.06 0.01 0.06
W5.03 60 5985 0.10 0.09 0.04 0.10
W5.04 60 5985 0.30 0.27 0.09 0.30
W5.05 60 5988 0.30 0.28 0.09 0.30
W6.01 60 5988 0.18 0.16 0.06 0.18
W6.02 60 5985 0.20 0.18 0.06 0.20
W6.03 60 5985 0.20 0.19 0.06 0.20
W7.01 60 5987 0.14 0.12 0.05 0.14
W7.02 60 5985 0.25 0.23 0.08 0.25
W7.03 60 5985 0.33 0.31 0.09 0.34
W8.01 60 5985 0.08 0.07 0.03 0.08
W9.01 20 5866 0.07 0.07 0.01 0.07
W10.01 60 5985 0.09 0.08 0.04 0.09
W10.02 60 5985 0.12 0.11 0.04 0.12
W11.01 20 5862 0.02 0.02 0.00 0.02
W12.01 20 5861 0.06 0.06 0.01 0.06
W13.01 20 5861 0.05 0.06 0.01 0.06
W13.02 20 5866 0.09 0.09 0.01 0.09
W13.03 20 5868 0.12 0.13 0.02 0.12
W13.04 20 5862 0.19 0.20 0.03 0.20
W13.05 60 5985 0.20 0.19 0.07 0.20
W14.01 20 5861 0.01 0.01 0.00 0.01
W15.01 20 5861 0.07 0.07 0.01 0.07
W16.01 60 5985 0.07 0.07 0.03 0.07
W16.02 60 5985 0.10 0.10 0.04 0.10
W16.03 60 5985 0.20 0.19 0.07 0.20
W16.04 60 5985 0.31 0.29 0.10 0.32
W16.05 60 5985 0.35 0.33 0.09 0.36
W16.06 60 5985 0.95 0.89 0.24 0.97
W17.01 20 5861 0.04 0.04 0.01 0.04
W17.02 20 5869 0.06 0.06 0.01 0.06
W18.01 20 5862 0.06 0.06 0.01 0.06
W18.02 60 5985 0.08 0.07 0.03 0.08
W18.03 60 5985 0.10 0.09 0.04 0.10
W19.01 60 5985 0.04 0.04 0.02 0.04
W19.02 60 5985 0.09 0.08 0.04 0.09
W19.03 60 5985 0.21 0.19 0.08 0.20
W19.04 60 5985 0.23 0.21 0.08 0.23
W19.05 60 5988 0.25 0.23 0.07 0.25
W19.06 60 5985 0.28 0.27 0.07 0.29

Discharge (m3/s)Subcatchment Name Critical Duration (min) Adopted Temp. Pattern
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W19.07 60 5985 0.29 0.28 0.07 0.31
W19.08 60 5985 0.34 0.32 0.08 0.35
W19.09 60 5985 0.42 0.39 0.10 0.43
W20.01 60 5985 0.12 0.11 0.05 0.11
W21.01 20 5862 0.04 0.04 0.01 0.04
W22.01 20 5862 0.03 0.02 0.00 0.03
W22.02 20 5869 0.05 0.05 0.01 0.05
W22.03 60 5985 0.06 0.06 0.03 0.06
W23.01 20 5866 0.02 0.02 0.00 0.02
W24.01 60 5985 0.18 0.16 0.07 0.17
W25.01 20 5866 0.02 0.02 0.00 0.02
W26.01 20 5861 0.01 0.01 0.00 0.01
W27.01 60 5985 0.15 0.14 0.06 0.15
W27.02 60 5985 0.37 0.34 0.14 0.36
W27.03 60 5987 0.37 0.34 0.14 0.37
W28.01 60 5985 0.21 0.20 0.09 0.21
W29.01 20 5861 0.01 0.01 0.00 0.01
W29.02 20 5861 0.06 0.06 0.01 0.07
W30.01 20 5862 0.05 0.05 0.01 0.05
W31.01 15 5828 0.01 0.01 0.00 0.02
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Wyalla Road: ARR2019 Results for 5% AEP Event

Average  Median  Standard Dev Adopted
W1.01 15 5821 0.02 0.02 0.00 0.02
W1.02 15 5821 0.04 0.04 0.01 0.04
W1.03 15 5818 0.10 0.10 0.01 0.10
W1.04 15 5818 0.17 0.17 0.02 0.17
W1.05 15 5822 0.33 0.33 0.04 0.33
W1.06 90 6013 5.30 5.26 1.07 5.46
W2.01 15 5820 0.03 0.03 0.00 0.03
W2.02 15 5818 0.06 0.06 0.01 0.06
W3.01 15 5820 0.08 0.08 0.01 0.08
W3.02 15 5818 0.12 0.12 0.02 0.12
W3.03 15 5819 0.15 0.15 0.02 0.15
W4.01 45 5954 0.72 0.68 0.10 0.71
W5.01 15 5821 0.02 0.02 0.00 0.02
W5.02 15 5819 0.10 0.10 0.01 0.10
W5.03 15 5818 0.16 0.16 0.02 0.16
W5.04 45 5951 0.47 0.46 0.09 0.47
W5.05 45 5954 0.47 0.46 0.09 0.47
W6.01 45 5954 0.28 0.28 0.06 0.28
W6.02 45 5954 0.31 0.31 0.06 0.31
W6.03 45 5954 0.32 0.31 0.06 0.32
W7.01 45 5954 0.22 0.21 0.05 0.21
W7.02 45 5954 0.40 0.40 0.08 0.41
W7.03 45 5954 0.54 0.52 0.09 0.53
W8.01 25 5886 0.12 0.12 0.02 0.12
W9.01 15 5821 0.11 0.11 0.02 0.12
W10.01 45 5955 0.13 0.13 0.04 0.14
W10.02 45 5954 0.19 0.19 0.04 0.19
W11.01 15 5820 0.03 0.03 0.00 0.03
W12.01 15 5820 0.09 0.09 0.01 0.09
W13.01 15 5820 0.09 0.08 0.01 0.09
W13.02 15 5821 0.15 0.15 0.02 0.15
W13.03 15 5822 0.20 0.20 0.02 0.20
W13.04 15 5819 0.31 0.31 0.04 0.31
W13.05 15 5820 0.33 0.33 0.03 0.33
W14.01 15 5820 0.02 0.02 0.00 0.02
W15.01 15 5820 0.11 0.11 0.02 0.11
W16.01 15 5822 0.11 0.11 0.02 0.11
W16.02 15 5822 0.16 0.16 0.02 0.16
W16.03 15 5818 0.32 0.32 0.04 0.32
W16.04 30 5854 0.50 0.48 0.07 0.50
W16.05 30 5917 0.55 0.54 0.08 0.57
W16.06 25 5886 1.49 1.46 0.15 1.47
W17.01 15 5820 0.06 0.06 0.01 0.06
W17.02 15 5818 0.10 0.10 0.01 0.10
W18.01 15 5819 0.09 0.09 0.01 0.10
W18.02 15 5818 0.12 0.12 0.02 0.12
W18.03 15 5819 0.15 0.15 0.02 0.15
W19.01 15 5818 0.06 0.06 0.01 0.06
W19.02 25 5886 0.14 0.13 0.02 0.14
W19.03 25 5886 0.32 0.31 0.05 0.32
W19.04 25 5886 0.35 0.34 0.05 0.35
W19.05 25 5886 0.39 0.38 0.05 0.39
W19.06 25 5886 0.44 0.44 0.05 0.44

Discharge (m3/s)Subcatchment Name Critical Duration (min) Adopted Temp. Pattern

Wyalla_AEP_Critical_Duration_Combined.xlsx 3



W19.07 25 5886 0.46 0.46 0.04 0.46
W19.08 25 5886 0.53 0.53 0.05 0.54
W19.09 25 5886 0.65 0.64 0.06 0.65
W20.01 25 5886 0.18 0.17 0.03 0.18
W21.01 15 5820 0.06 0.06 0.01 0.07
W22.01 15 5820 0.04 0.04 0.01 0.04
W22.02 15 5818 0.08 0.08 0.01 0.08
W22.03 15 5818 0.10 0.10 0.01 0.10
W23.01 10 5785 0.03 0.03 0.00 0.03
W24.01 45 5955 0.27 0.26 0.07 0.29
W25.01 15 5819 0.03 0.03 0.01 0.04
W26.01 15 5821 0.02 0.02 0.00 0.02
W27.01 25 5886 0.23 0.22 0.04 0.23
W27.02 25 5886 0.57 0.55 0.09 0.56
W27.03 25 5886 0.58 0.56 0.08 0.57
W28.01 15 5818 0.34 0.33 0.05 0.33
W29.01 15 5820 0.01 0.01 0.00 0.01
W29.02 15 5820 0.10 0.09 0.01 0.10
W30.01 15 5818 0.08 0.08 0.01 0.08
W31.01 10 5786 0.02 0.02 0.00 0.02

Wyalla_AEP_Critical_Duration_Combined.xlsx 4



Wyalla Road: ARR2019 Results for 1% AEP Event

Average  Median  Standard Dev Adopted
W1.01 15 5803 0.03 0.03 0.01 0.03
W1.02 10 5774 0.06 0.06 0.01 0.07
W1.03 10 5774 0.15 0.15 0.02 0.16
W1.04 20 5845 0.27 0.27 0.02 0.27
W1.05 20 5845 0.53 0.53 0.04 0.53
W1.06 60 5968 8.34 8.22 1.20 8.43
W2.01 10 5774 0.04 0.04 0.01 0.04
W2.02 10 5774 0.10 0.10 0.01 0.11
W3.01 10 5774 0.12 0.12 0.02 0.13
W3.02 10 5774 0.19 0.19 0.02 0.20
W3.03 20 5845 0.23 0.23 0.02 0.23
W4.01 30 5906 1.11 1.08 0.09 1.11
W5.01 10 5774 0.03 0.03 0.00 0.03
W5.02 10 5774 0.15 0.15 0.02 0.16
W5.03 20 5845 0.25 0.25 0.02 0.25
W5.04 20 5844 0.73 0.74 0.08 0.74
W5.05 20 5844 0.74 0.75 0.08 0.75
W6.01 20 5845 0.44 0.44 0.06 0.44
W6.02 20 5842 0.48 0.49 0.06 0.49
W6.03 20 5842 0.49 0.51 0.06 0.50
W7.01 20 5845 0.34 0.33 0.05 0.33
W7.02 20 5844 0.63 0.63 0.08 0.63
W7.03 30 5906 0.82 0.80 0.07 0.82
W8.01 20 5845 0.19 0.19 0.02 0.19
W9.01 10 5774 0.18 0.18 0.02 0.19
W10.01 20 5845 0.21 0.21 0.03 0.22
W10.02 20 5845 0.31 0.30 0.04 0.30
W11.01 10 5774 0.04 0.04 0.01 0.05
W12.01 10 5774 0.14 0.14 0.02 0.15
W13.01 10 5774 0.14 0.14 0.02 0.14
W13.02 10 5774 0.23 0.23 0.03 0.24
W13.03 20 5845 0.31 0.31 0.02 0.32
W13.04 20 5845 0.50 0.49 0.04 0.50
W13.05 20 5845 0.52 0.52 0.04 0.52
W14.01 10 5774 0.04 0.04 0.01 0.04
W15.01 10 5774 0.17 0.17 0.03 0.18
W16.01 20 5845 0.18 0.18 0.02 0.19
W16.02 20 5845 0.26 0.26 0.03 0.26
W16.03 20 5845 0.52 0.51 0.05 0.51
W16.04 20 5845 0.81 0.81 0.07 0.81
W16.05 20 5844 0.90 0.91 0.08 0.91
W16.06 20 5842 2.38 2.44 0.23 2.43
W17.01 10 5774 0.09 0.09 0.01 0.09
W17.02 10 5774 0.16 0.16 0.02 0.17
W18.01 10 5774 0.15 0.15 0.02 0.16
W18.02 20 5845 0.19 0.19 0.02 0.20
W18.03 20 5845 0.24 0.24 0.02 0.24
W19.01 10 5774 0.10 0.10 0.01 0.11
W19.02 20 5845 0.22 0.22 0.02 0.23
W19.03 20 5845 0.52 0.51 0.05 0.53
W19.04 20 5845 0.57 0.57 0.06 0.57
W19.05 20 5841 0.63 0.64 0.06 0.63
W19.06 20 5842 0.72 0.74 0.07 0.73
W19.07 20 5840 0.74 0.77 0.06 0.75

Discharge (m3/s)Subcatchment Name Critical Duration (min) Adopted Temp. Pattern
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W19.08 20 5842 0.85 0.88 0.07 0.87
W19.09 20 5842 1.04 1.07 0.09 1.04
W20.01 20 5845 0.29 0.29 0.03 0.30
W21.01 10 5774 0.10 0.10 0.02 0.11
W22.01 10 5774 0.06 0.06 0.01 0.07
W22.02 10 5774 0.13 0.13 0.02 0.14
W22.03 20 5845 0.16 0.16 0.01 0.16
W23.01 15 5803 0.05 0.04 0.01 0.05
W24.01 20 5845 0.43 0.43 0.05 0.44
W25.01 10 5774 0.05 0.05 0.01 0.06
W26.01 15 5803 0.03 0.03 0.01 0.03
W27.01 20 5845 0.37 0.37 0.04 0.38
W27.02 20 5845 0.92 0.91 0.09 0.93
W27.03 20 5845 0.93 0.93 0.09 0.94
W28.01 20 5845 0.53 0.53 0.05 0.54
W29.01 15 5803 0.02 0.02 0.00 0.02
W29.02 10 5774 0.15 0.15 0.02 0.16
W30.01 10 5774 0.13 0.13 0.02 0.14
W31.01 10 5770 0.03 0.03 0.00 0.03

Wyalla_AEP_Critical_Duration_Combined.xlsx 6



Wyalla Road: PMF Results

W1.01 15 0.13
W1.02 15 0.29
W1.03 15 0.64
W1.04 15 1.18
W1.05 15 2.46
W1.06 30 38.50
W2.01 15 0.19
W2.02 15 0.43
W3.01 15 0.48
W3.02 15 0.81
W3.03 15 1.05
W4.01 15 4.90
W5.01 15 0.13
W5.02 15 0.62
W5.03 15 1.00
W5.04 15 3.27
W5.05 15 3.32
W6.01 15 1.93
W6.02 15 2.15
W6.03 15 2.23
W7.01 15 1.41
W7.02 15 2.76
W7.03 15 3.72
W8.01 15 0.78
W9.01 15 0.77
W10.01 15 0.87
W10.02 15 1.31
W11.01 15 0.21
W12.01 15 0.55
W13.01 15 0.54
W13.02 15 0.94
W13.03 15 1.32
W13.04 15 2.13
W13.05 15 2.31
W14.01 15 0.17
W15.01 15 0.64
W16.01 15 0.73
W16.02 15 1.05

Subcatchment Name Critical Duration (min) Discharge (m3/s)
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W16.03 15 2.17
W16.04 15 3.48
W16.05 15 3.98
W16.06 15 10.67
W17.01 15 0.43
W17.02 15 0.72
W18.01 15 0.60
W18.02 15 0.84
W18.03 15 1.08
W19.01 15 0.41
W19.02 15 0.90
W19.03 15 2.10
W19.04 15 2.38
W19.05 15 2.72
W19.06 15 3.21
W19.07 15 3.34
W19.08 15 3.84
W19.09 15 4.55
W20.01 15 1.15
W21.01 15 0.49
W22.01 15 0.30
W22.02 15 0.59
W22.03 15 0.74
W23.01 15 0.20
W24.01 15 1.75
W25.01 15 0.27
W26.01 15 0.14
W27.01 15 1.49
W27.02 15 3.71
W27.03 15 3.86
W28.01 15 2.07
W29.01 15 0.09
W29.02 15 0.61
W30.01 15 0.53
W31.01 15 0.14

Wyalla_AEP_Critical_Duration_Combined.xlsx 8



 

 

 

APPENDIX F 
FLOOD DAMAGE CURVES 

 



Depth (m) Single Storey High Set Single Storey Low Set Two Storey

‐5.0 $0 $0 $0

‐1.5 $12,663 $0 $0

‐1.4 $21,498 $0 $0

‐1.3 $22,569 $0 $0

‐1.2 $23,640 $0 $0

‐1.1 $24,710 $0 $0

‐1.0 $25,781 $0 $0

‐0.9 $26,852 $0 $0

‐0.8 $27,922 $0 $0

‐0.7 $28,993 $0 $0

‐0.6 $30,064 $0 $0

‐0.5 $31,134 $12,663 $12,663

‐0.4 $32,205 $12,663 $12,663

‐0.3 $33,276 $12,663 $12,663

‐0.2 $34,346 $12,663 $12,663

‐0.1 $35,417 $12,663 $12,663

0.0 $70,393 $31,572 $25,899

0.1 $73,973 $68,687 $51,880

0.2 $77,554 $71,896 $54,126

0.3 $81,134 $75,106 $56,373

0.4 $84,715 $78,315 $58,620

0.5 $88,295 $81,525 $60,866

0.6 $91,876 $84,734 $63,113

0.7 $95,456 $87,944 $65,359

0.8 $99,037 $91,153 $67,606

0.9 $102,617 $94,363 $69,853

1.0 $106,198 $97,572 $72,099

1.1 $109,778 $100,781 $74,346

1.2 $113,359 $103,991 $76,593

1.3 $116,939 $107,200 $78,839

1.4 $120,520 $110,410 $81,086

1.5 $124,100 $113,619 $83,332

1.6 $127,680 $116,829 $85,579

1.7 $131,261 $120,038 $87,826

1.8 $134,841 $123,248 $90,072

1.9 $138,422 $126,457 $92,319

2.0 $142,002 $129,667 $94,566

2.5 $147,356 $133,165 $97,014

3.0 $152,709 $136,663 $149,063

3.5 $158,062 $140,162 $152,911

4.0 $163,416 $143,660 $156,760

5.0 $174,122 $150,657 $164,456

Depth‐Damage Curves for Residential Property Types
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Single Storey High Set Single Storey Low Set Two Storey



Low Value Medium Value High Value Low Value Medium Value High Value Low Value Medium Value High Value

0.0 $0 $0 $0 0.0 $0 $0 $0 0.0 $0

0.1 $0 $14,089 $42,266 0.0 $42,266 $126,798 $0 28177.3 $84,532

0.2 $0 $28,177 $84,532 0.0 $84,532 $253,596 $0 56354.6 $169,064

0.3 $0 $52,832 $158,497 5283.2 $158,497 $464,925 $10,566 147930.8 $422,659

0.4 $0 $63,399 $190,197 10566.5 $190,197 $549,457 $21,133 211329.7 $591,723

0.5 $0 $73,965 $221,896 15849.7 $221,896 $633,989 $31,699 274728.6 $760,787

0.6 $0 $84,532 $253,596 21133.0 $253,596 $718,521 $42,266 338127.5 $929,851

0.7 $0 $95,098 $285,295 26416.2 $285,295 $803,053 $52,832 401526.4 $1,098,914

0.8 $2,113 $114,118 $338,127 31699.5 $338,127 $950,984 $84,532 558262.6 $1,505,724

0.9 $4,227 $122,571 $359,260 31699.5 $359,260 $1,014,382 $105,665 651599.9 $1,743,470

1.0 $6,340 $131,024 $380,393 31699.5 $380,393 $1,077,781 $126,798 744937.1 $1,981,216

1.1 $8,453 $139,478 $401,526 31699.5 $401,526 $1,141,180 $147,931 838274.4 $2,218,962

1.2 $10,566 $147,931 $422,659 31699.5 $422,659 $1,204,579 $169,064 931611.7 $2,456,708

1.3 $12,680 $158,145 $449,076 31699.5 $454,359 $1,299,678 $200,763 1125330.6 $2,974,465

1.4 $12,680 $159,906 $454,359 31699.5 $464,925 $1,331,377 $211,330 1225712.2 $3,254,477

1.5 $12,680 $161,667 $459,642 31699.5 $475,492 $1,363,076 $221,896 1326093.8 $3,534,489

1.6 $12,680 $163,428 $464,925 31699.5 $486,058 $1,394,776 $232,463 1426475.3 $3,814,501

1.7 $12,680 $165,189 $470,209 31699.5 $496,625 $1,426,475 $243,029 1526856.9 $4,094,513

1.8 $12,680 $170,473 $486,058 31699.5 $514,236 $1,479,308 $274,729 1739947.7 $4,670,386

1.9 $12,680 $173,995 $496,625 31699.5 $521,280 $1,500,441 $295,862 1852656.9 $4,966,248

2.0 $12,680 $177,517 $507,191 31699.5 $528,324 $1,521,574 $316,995 1965366.0 $5,262,109

2.5 $12,680 $195,128 $560,024 31699.5 $563,546 $1,627,239 $422,659 2528911.9 $6,741,417

3.0 $12,680 $212,739 $612,856 31699.5 $598,767 $1,732,903 $528,324 3092457.7 $8,220,725

3.5 $12,680 $226,827 $655,122 31699.5 $626,945 $1,817,435 $612,856 3543294.3 $9,404,171

4.0 $12,680 $230,349 $665,688 31699.5 $633,989 $1,838,568 $633,989 3656003.5 $9,700,032

5.0 $12,680 $237,394 $686,821 31699.5 $648,078 $1,880,834 $676,255 3881421.8 $10,291,755

Small Building Medium Building Large Building

Depth‐Damage Curves for Commercial/Industrial Property Types
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APPENDIX G 
QUALITATIVE OPTIONS ASSESSMENT 

 

 



OPTION
Impact on flood 

behaviour
Technical feasibility

Environmental 

Impacts
Economic Benefit Cost

Community 

Support
Score Rank

Michael Cronin Oval Topographic modifications 0.35 0 0 0.1 0 0.2 0.65 11

Michael Cronin Oval Embankment modifications 0.7 0 0 0.2 0 0.2 1.1 1

Dorothy Bailey Field Detention Area 0.7 0 0 0.2 0 0.2 1.1 1

Gowan Place Detention Area 0.35 0 0 0.1 0 0.2 0.65 11

Gowan Place bund modifications 0 0 0 0 0.2 0.2 0.4 14

Willowbank Pl Stormwater Upgrade 0.35 0 0 0.1 0.1 0.4 0.95 3

Willowbank Pl bund 0.35 0 0 0.1 0.1 0.2 0.75 8

Gowan Place Stormwater Upgrades 0 -0.15 0 0 -0.1 0.4 0.15 18

Bridges Road detention basin upgrade 0.35 -0.15 -0.1 0.1 -0.1 0.2 0.3 17

Bridges Road Bund 0.35 0 0 0.1 0 0.2 0.65 11

Chittick Swale 0.35 0 0 0.1 0 0.4 0.85 5

Chittick Detention Area Modification 1 0.35 0.15 0 0.1 0 0.2 0.8 7

Chittick Detention Area Modification 2 0.7 -0.15 -0.1 0.2 -0.1 0.2 0.75 8

Fern Street Stormwater Upgrade 0.35 0.15 0 0.1 -0.1 0.4 0.9 4

Vets Block Swale Modifications 0.35 0 0 0.1 0.2 0.2 0.85 5

Vets Block Vegetation Modifications 0.35 0 -0.2 0 0.2 0.4 0.75 8

Install open fencing between Chittick Lodge and Burnet 

Avenue
0 0 0 0.1 0.1 0.2 0.4 14

Remove vegetation in detention area near Sandy Wha Road 0 -0.15 -0.2 0 0 0.4 0.05 19

Lower elevation of Werri Lagoon beach bund 0 0 0.1 0 0 0.2 0.3 16

Modify Werri Lagoon "overflow" pipe 0 -0.15 0 0 0 0.2 0.05 19

Qualitative Assessment Scores for Bridges Road Catchment
Weighted Score



OPTION
Impact on flood 

behaviour
Technical feasibility

Environmental 

Impacts
Economic Benefit Cost Community Support Score Rank

Macquarie Street detention basin 0.7 0 -0.1 0.1 -0.1 0.2 0.8 3

Young Street Culvert 1 0.35 -0.15 0 0.1 -0.1 0.4 0.6 6

Young Street Culvert 2 0.7 -0.3 0 0.2 -0.2 0.4 0.8 3

Pre-school regrading 0.35 -0.15 0 0.1 0 0.2 0.5 7

Flood Barriers for Pre-school 0 -0.15 0 0.2 0.2 0.2 0.45 8

Pre-school Swale 1 0.35 0.15 -0.1 0.1 0 0.4 0.9 2

Pre-school Swale 2 0.35 0.15 0 0.1 0.1 0.4 1.1 1

Pre-School stormwater modifications 1 0 0 -0.1 0 -0.1 0.4 0.2 11

Pre-School stormwater modifications 2 0 0 0 0 -0.1 0.4 0.3 9

Allowrie Street Culvert Upgrade 0.7 -0.3 0 0.2 -0.2 0.4 0.8 3

Minnamurra Lane Culvert upgrade 0 -0.15 0 0.1 -0.1 0.4 0.25 10

Vegetation Management in creeks 0 0 -0.2 0 0 0.4 0.2 12

Qualitative Assessment Scores for Jamberoo Town Centre Catchment
Weighted Score



OPTION
Impact on flood 

behaviour

Technical 

feasibility

Environmental 

Impacts

Economic 

Benefit
Cost

Community 

Support
Score Rank

Wyalla Road basin 0 -0.3 -0.1 0.1 -0.1 0.2 -0.2 9

Wyalla Road regrading 0.35 -0.3 0 0.1 -0.1 0.2 0.25 6

Wyalla Road Drainage Amplification 1 0.35 -0.15 0 0.1 -0.1 0.4 0.6 3

Wyalla Road bund 1 0.7 0.15 -0.1 0.1 0.1 0.2 1.15 1

Wyalla Road Drainage Amplification 2 0.7 -0.3 0 0.2 -0.1 0.4 0.9 2

Wyalla Road bund 2 0.35 -0.15 0 0.2 0 0.2 0.6 3

Sproule Crescent Swale 0.35 0 -0.1 0.1 0 0.2 0.55 5

Sproule Crescent Flood Barriers 0 -0.15 0 0.1 0 0.2 0.15 8

Sproule Crescent Drainage Amplification 0 -0.3 0 0.2 -0.1 0.4 0.2 7

Qualitative Assessment Scores for Wyalla Road Catchment

Weighted Score
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CONCEPT DESIGN FIGURES 

 

 



 

 

 

BRIDGES ROAD CATCHMENT 

 



Suite 1, Level 10, 70 Phillip St
Sydney, NSW, 2000

Prepared by:

Scale: 1:1000 (at A3)

Aerial photograph : NSW SixMaps 2022

Figure B1 Michael Cronin Field and Dorothy Bailey Field Detention Basins
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suit 0.15m pipe

Install new 0.15m diameter 
orifice plate at pipe inlet
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Suite 1, Level 10, 70 Phillip St
Sydney, NSW, 2000

Prepared by:

Scale: 1:0 (at A3)

Aerial photograph : NSW SixMaps 2021

Figure B2 Willowbank Place Stormwater Upgrade
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Suite 1, Level 10, 70 Phillip St
Sydney, NSW, 2000

Prepared by:

Scale: 1:1000 (at A3)

Aerial photograph : NSW SixMaps 2022

Figure B3 Willowbank Place Bund
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Suite 1, Level 10, 70 Phillip St
Sydney, NSW, 2000

Prepared by:

Scale: 1:1050 (at A3)

Aerial photograph : NSW SixMaps 2021

Figure B4 Chittick Bund
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Suite 1, Level 10, 70 Phillip St
Sydney, NSW, 2000

Prepared by:

Scale: 1:350 (at A3)

Aerial photograph : NSW SixMaps 2022

Figure B5 Chittick Detention Area
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Existing Stormwater Pipe

New Stormwater Pit

New Stormwater Pipe

Proposed Bund Area

N

Install new 0.3m diameter pipe

A

B

Spillway

Approximate Total Fill Volume = 72m³

Terrain Differences

Incremental Fill Volume
Fill Height

From To
 

 
 
 
 
 
 

Install new grated inlet pit



Suite 1, Level 10, 70 Phillip St
Sydney, NSW, 2000

Prepared by:

Scale: 1:1000 (at A3)

Aerial photograph : NSW SixMaps 2022

Figure B6 Vets Block Swale Modifications
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Existing Stormwater Pipe

Proposed Bund

Proposed Swale

N

Install 0.3m high bund to
prevent floodwater from

entering properties

Upgrade to 0.3m deep swale along
the alignment of existing pipes

B
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Prepared by:

Scale: 1:1000 (at A3)

Aerial photograph : NSW SixMaps 2022

Figure B7 Fern Street Stormwater Upgrade
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Existing Stormwater Pit

Existing Stormwater Pipe

Upgraded Stormwater Pit

Upgraded Stormwater Pipe

New Stormwater Pit

New Stormwater Pipe

N

Increase capacity of
pipe network, install

1x0.9m diameter pipe
parallel to existing

Install new 1.2m x
1.2m grated pit

Replace existing pits to
suit upgraded pipes

Install new 0.9m
diameter pipe



 

 

 

JAMBEROO TOWN CENTRE CATCHMENT 

 



Suite 1, Level 10, 70 Phillip St
Sydney, NSW, 2000

Prepared by:

Scale: 1:0 (at A3)

Aerial photograph : NSW SixMaps 2022

Figure J1 Macquarie Street Detention Basins
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Existing Stormwater Pipe

New Pipe Outlet

Proposed Detention Basin

Creek

N

Approximate Total Fill Volume = 87m³

 
 
 
 
 
 
 
 
 
 
 
 
 

Terrain Differences

Approximate Total Cut Volume = 782m³

Install check
valve

Install basin wall at
approximately 26mAHD

A

Install spillway at
aproximately 25.8mAHD
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Scale: 1:2000 (at A3)

Aerial photograph : NSW SixMaps 2022

Figure J2 Young Street Culvert
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Existing Stormwater Pipe

New Stormwater Pit

New Stormwater Pipe

Stormwater Pipe Removal

Proposed Swale

Proposed Bund

N

Install swale to drain to
Hyams Creek.

Install new 1.80m diameter pipe

Proposed 0.4m
high bund

Remove 0.375m diameter pipe

Install new 1.2m x 1.2m grated pit

Disconnect existing 1.2m diameter pipe
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Scale: 1:1000 (at A3)

Aerial photograph : NSW SixMaps 2021

Figure J3 Flood Barrier for Pre-school
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Existing Stormwater Pipe

Proposed Concrete Barrier

Proposed Automated Flood Barrier

N

Install automated flood barrier
in front of entrance gate

Install 0.5m high barrier/
impermeable planter boxes
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Scale: 1:0 (at A3)

Aerial photograph : NSW SixMaps 2022

Figure J4 Pre-school Swale
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Existing Stormwater Pipe

New Stormwater Pit

New Stormwater Pipe

Proposed Swale

Proposed Dish Drain

Proposed Fence

N

Install 0.30m deep swale along
stormwater easement

Install new 1.2m diameter pipe

A

Install dish drain

Replace existing paling fence
with open fencing

Install new inlet pit
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Scale: 1:1000 (at A3)

Aerial photograph : NSW SixMaps 2022

Figure J5 Allowrie Street Culvert Upgrade
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Stormwater Pit Modification

New Stormwater Pit

New Stormwater Pipe

N

Install new 1.2m
diameter pipe



 

 

 

WYALLA ROAD CATCHMENT 
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Scale: 1:1000 (at A3)

Aerial photograph : NSW SixMaps 2022

Figure W1 Wyalla Road Bund 1
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Existing Stormwater Pipes

Proposed Elevated Driveway Crest

Proposed Bund

Install 0.10m high bund to
prevent floodwater from

entering properties

N

Elevate driveway crest
by 0.05m
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Scale: 1:1000 (at A3)

Aerial photograph : NSW SixMaps 2022

Figure W2 Wyalla Road Drainage Amplification 1
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Existing Stormwater Pipes

New Stormwater Pit

New Stormwater Pipe

Upgraded Stormwater Pipe

N

Install new 0.375m diameter pipe

Upgrade from 0.375m to
0.6m diameter pipe
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Scale: 1:1000 (at A3)

Aerial photograph : NSW SixMaps 2022

Figure W3 Wyalla Road Bund 2
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Existing Stormwater Pipes

Proposed Bund

Install 0.20m high bund at the rear 
of Wyalla Road properties

N
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Scale: 1:1000 (at A3)

Aerial photograph : NSW SixMaps 2022

Figure W4 Wyalla Road Drainage Amplification 2
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Existing Stormwater Pipes

New Stormwater Pit

New Stormwater Pipe

Upgraded Stormwater Pipe

Proposed Swale

N

Install new 0.375m diameter pipe

Upgrade from 0.675m to
0.75m diameter pipe Install new 0.45m diameter pipe

Install new 0.3m diameter pipe

Create a 0.10m deep swale along the
alignment of proposed pipes

Install new 0.225m diameter pipe

BA
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Scale: 1:1000 (at A3)

Aerial photograph : NSW SixMaps 2022

Figure W5 Sproule Crescent Swale Upgrade
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Existing Stormwater Pits

Existing Stormwater Pipes

Upgraded Stormwater Pit

Upgraded Stormwater Pipe

Extent of Upgraded Swale

N

Upgrade from 0.375m to
0.6m diameter pipe

Upgrade from 0.45m to
0.6m diameter pipe

Upgrade existing swale - refer to
typical section

Upgrade from 0.225m to
0.3m diameter pipe

Typical Section

Upgrade from 0.3m to
0.375m diameter pipe

Upgrade from 0.375m to
0.45m diameter pipe
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Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $20,000
1.01 Site Establishment (allowance only) Lump sum 1 5,000 $5,000
1.02 QA & ITP Lump sum 1 10,000 $10,000
1.03 OHS&R Plan Lump sum 1 5,000 $5,000

2 EARTHWORKS $90,337

2.01 Imported clay filling, deposited, spread, levelled and compacted to 90% m3 350 90 $32,130

2.02 Excavate and backfill for new 150 mm diameter pipe m3 10 212 $2,162

2.03 Turf, laid, rolled and watered for two weeks m2 200 14.80 $3,019

2.04 Excavate soil for proposed swale m3 130 212.00 $28,111
2.05 Misc landscaping for new swale Lump Sum 1 2000.00 $2,040

3 SPILLWAY $20,390
3.01 Fill material for construction of spillway m3 40 60.90 $2,485

3.02 Reinforced concrete wall and form work to develop spillway m2 20 524.95 $10,709

3.03 Rock scour protection around spillway and new swale m3 83 85.00 $7,196

4 DRAINAGE INFRASTRUCTURE $4,406
4.01 Inlet with grates - includes square precast concrete pit and Class D cast iron gully grating No. 1 1,650 $1,683
4.02 New 150mm PVC pipe, 26m long m 26 45 $1,193
3.03 New 150mm Orifice plate, retrofitted to existing headwall No. 1 1,500 $1,530

$135,134

5 ENGINEERING DESIGN $13,500
5.01 Preparation of engineering design plans (10% of implementation cost) $13,500

6 PROJECT MANAGEMENT $6,800
6.01 Supervision, Project Management etc (5% of implementation cost) $6,800

7 OTHER CONTINGENCIES $40,500
7.01 General (30% of implementation cost) $40,500

$200,000

PRELIMINARY COST ESTIMATE

B1 - Michael Cronin Detention

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage mitigation 
options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared once detailed 
design plans are prepared. 

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

B1 Field Detention
Bridges Road - Options Cost Estimates.xlsx 1



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $5,000
1.01 Site Establishment (allowance only) Lump sum 1 3,000 $3,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 OHS&R Plan Lump sum 1 1,000 $1,000

2 SERVICES RELOCATION $10,000
2.01 Services investigation and management of existing water and sewer within vicinity of works lin.m 10 1,000 $10,000

3 EARTHWORKS $4,814
3.01 Imported clay filling, deposited, spread, levelled and compacted to 90% m3 25 90 $2,295
3.02 Excavate and backfill for new grated drain m3 10 212 $2,162
3.03 Constructing wall and spillway from clay (including consolidation) m3 5 70.00 $357

3.04 Turf, laid, rolled and watered for two weeks m2 200 14.80 $3,019

4 DRAINAGE INFRASTRUCTURE $2,856
4.01 Inlet with grates - includes square precast concrete pit and Class D cast iron gully grating. 

1.4m x 1.4m
No. 1 2,800 $2,856

$22,670

5 ENGINEERING DESIGN $2,300
5.01 Preparation of engineering design plans (10% of implementation cost) $2,300

6 PROJECT MANAGEMENT $2,000
6.01 Supervision, Project Management etc (5% of implementation cost) $2,000

7 OTHER CONTINGENCIES $6,800
7.01 General (30% of implementation cost) $6,800

$30,000

PRELIMINARY COST ESTIMATE

B2 - Willowbank Stormwater Upgrade

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage 
mitigation options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared 
once detailed design plans are prepared. 

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

B2 Willowbank Upgrade
Bridges Road - Options Cost Estimates.xlsx 2



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $6,000
1.01 Site Establishment (allowance only) Lump sum 1 3,000 $3,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 Water Management Plan incl. Erosion and Sediment Control Plan Lump sum 1 1,000 $1,000
1.04 OHS&R Plan Lump sum 1 1,000 $1,000

2 EARTHWORKS $3,998
2.01 Imported fill, deposited, spread, levelled and compacted to 90% m3 20 90.00 $1,836
2.02 Remove top surface of driveway and regrade to accommodate bund m3 10 212.00 $2,162

3 LANDSCAPING $3,019
3.01 Turf, laid, rolled and watered for two weeks m2 200 14.80 $3,019

$13,018

4 ENGINEERING DESIGN $2,000
4.01 Preparation of engineering design plans (10% of implementation cost) $2,000

5 PROJECT MANAGEMENT $2,000
5.01 Supervision, Project Management etc (5% of implementation cost) $2,000

6 OTHER CONTINGENCIES $3,900
6.01 General (30% of implementation cost) $3,900

$20,000

PRELIMINARY COST ESTIMATE

B3 - Willowbank Bund

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage mitigation 
options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared once detailed 
design plans are prepared. 

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

B3 Willowbank Bund
Bridges Road - Options Cost Estimates.xlsx 3



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $17,000
1.01 Site Establishment (allowance only) Lump sum 1 3,000 $3,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 Water Management Plan incl. Erosion and Sediment Control Plan Lump sum 1 1,000 $1,000
1.04 Management of Traffic Lump sum 1 5,000 $5,000
1.05 OHS&R Plan Lump sum 1 1,000 $1,000
1.05 Property legals and representation Lump sum 1 6,000 $6,000

2 EASEMENT ACQUISITION $459,000
2.01 Acquisition of stormwater easement m2 300 1,500 $459,000

3 EARTHWORKS $12,893
3.01 Imported fill, deposited, spread, levelled and compacted to 90% m3 70 59.00 $4,213
3.02 Turf, laid, rolled and watered for two weeks m2 200 14.80 $3,019
3.03 Constructing wall and spillway from clay (including consolidation) m3 25 70.00 $1,785
3.04 Rock scour protection around spillway (gabion rock mattress) m3 10 380.00 $3,876

4 ROADWORKS $1,658
4.01 Replace redundant layback crossings with upright kerb (Extruded in situ concrete kerb, 

600x225mm kerb and gutter)
m 10.00 163 $1,658

$490,550

5 ENGINEERING DESIGN $49,100
5.01 Preparation of engineering design plans (10% of implementation cost) $49,100

6 PROJECT MANAGEMENT $24,500
6.01 Supervision, Project Management etc (5% of implementation cost) $24,500

7 OTHER CONTINGENCIES $147,200
7.01 General (30% of implementation cost) $147,200

$710,000

PRELIMINARY COST ESTIMATE

B4 - Chittick Bund

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage 
mitigation options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared 
once detailed design plans are prepared. 

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

B4 Chittick Swale
Bridges Road - Options Cost Estimates.xlsx 4



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $13,000
1.01 Site Establishment (allowance only) Lump sum 1 3,000 $3,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 Water Management Plan incl. Erosion and Sediment Control Plan Lump sum 1 1,000 $1,000
1.04 Management of Traffic Lump sum 1 5,000 $5,000
1.05 OHS&R Plan Lump sum 1 1,000 $1,000
1.05 Property legals and representation Lump sum 1 2,000 $2,000

2 SERVICES RELOCATION $5,000
2.01 Services investigation and management of existing water and sewer within vicinity of works lin.m 5 1,000 $5,000

3 EASEMENT ACQUISITION $267,750
3.01 Acquisition of stormwater easement m2 175 1,500 $267,750

4 EARTHWORKS $10,743

4.01 Imported fill, deposited, spread, levelled and compacted to 90% m3 70 90.00 $6,426

4.02 excavation and backfilling of trench fow new outlet pipe m3 6 212.00 $1,297

4.03 Turf, laid, rolled and watered for two weeks m2 200 14.80 $3,019

4.04 Constructing wall and spillway from concrete (including consolidation) m3 25 90.00 $2,295
4.05 Rock scour protection around spillway and inlets/outlets (gabion rock mattress) m3 10 380.00 $3,876

5 DRAINAGE INFRASTRUCTURE $4,198
5.01 0.3m diameter reinforced concrete pipe - 10m m 10 231 $2,356
5.02 grated pit - includes square precast concrete pit and Class D cast iron gully grating no 1 1,806 $1,842

6 ROADWORKS $1,658
6.01 Replace redundant layback crossings with upright kerb (Extruded in situ concrete kerb, 

   
m 10.00 163 $1,658

$302,348

7 ENGINEERING DESIGN $30,100
5.01 Preparation of engineering design plans (10% of implementation cost) $30,100

8 PROJECT MANAGEMENT $15,000
6.01 Supervision, Project Management etc (5% of implementation cost) $15,000

9 OTHER CONTINGENCIES $90,200
7.01 General (30% of implementation cost) $90,200

$440,000

PRELIMINARY COST ESTIMATE

B5 - Chittick Detention

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage 
mitigation options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared 
once detailed design plans are prepared. 

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

B5 Chittick Detention
Bridges Road - Options Cost Estimates.xlsx 5



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $20,000
1.01 Site Establishment (allowance only) Lump sum 1 5,000 $5,000
1.02 QA & ITP Lump sum 1 10,000 $10,000
1.03 OHS&R Plan Lump sum 1 5,000 $5,000

2 HERITAGE $10,000
2.01 Heritage Consultant Lump sum 1 10,000 $10,000

3 EARTHWORKS $2,123
3.01 Imported clay filling, deposited, spread, levelled and compacted to 90% m3 20 90 $1,836
3.02 Excavate to reduce levels and deposit in spoil heap within 1km m3 35 8 $287

3.03 Turf, laid, rolled and watered for two weeks m2 200 14.80 $3,019

$32,123

4 ENGINEERING DESIGN $3,200
5.01 Preparation of engineering design plans (10% of implementation cost) $3,200

5 PROJECT MANAGEMENT $2,000
6.01 Supervision, Project Management etc (5% of implementation cost) $2,000

6 OTHER CONTINGENCIES $9,600
7.01 General (30% of implementation cost) $9,600

$50,000

PRELIMINARY COST ESTIMATE

B6 - Vets Block Swale Implementation

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage 
mitigation options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared 
once detailed design plans are prepared. 

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

B6 Vets Block Swale
Bridges Road - Options Cost Estimates.xlsx 6



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $48,000
1.01 Site Establishment (allowance only) Lump sum 1 5,000 $5,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 Water Management Plan incl. Erosion and Sediment Control Plan Lump sum 1 1,000 $1,000
1.04 Management of Traffic Lump sum 1 40,000 $40,000
1.05 OHS&R Plan Lump sum 1 1,000 $1,000

2 SERVICES RELOCATION $125,000
2.01 Services investigation and management (Sydney Water, NBN, Jemena) lin.m 25 5,000 $125,000

3 EARTHWORKS $261,120
3.01 Excavate roadway, base and ground along culvert alignment (including 

backfilling/compaction) (Excavate trench >2m deep in hard rock)
m3 800 320 $261,120

4 DRAINAGE INFRASTRUCTURE $217,336
4.01 0.9m RCP Class 2,  approximate 400m length total m 350 590 $206,500
4.02 Grated pit - includes square precast concrete pit and Class D cast iron gully grating No 6 1,806 $10,836

5 ROADWORKS $131,940
5.01 Roadway Plates to cover open trenches during roadway opening times LumpSum 1 4,800 $4,800
5.02 Install new pavement (40mm thick hot mix bitumen over new 300mm yellow sand 

basecourse) covering excavated trenches
m2 3000 36 $108,600

5.03 Formation of kerb (Extruded in situ concrete kerb, 600x225mm kerb and gutter) m 360 52 $18,540

$783,396

6 ENGINEERING DESIGN $78,300
6.01 Preparation of engineering design plans (10% of implementation cost) $78,300

7 PROJECT MANAGEMENT $39,000
7.01 Supervision, Project Management etc (5% of implementation cost) $39,000

8 OTHER CONTINGENCIES $235,000
8.01 General (30% of implementation cost) $235,000

$1,140,000

PRELIMINARY COST ESTIMATE

B7 - Fern Street Stormwater Upgrades

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage 
mitigation options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared 
once detailed design plans are prepared. 

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

B7 Fern St SW Upgrades
Bridges Road - Options Cost Estimates.xlsx 7



 

 

 

JAMBEROO TOWN CENTRE CATCHMENT 

 



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $21,000
1.01 Site Establishment (allowance only) Lump sum 1 3,000 $3,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 Water Management Plan incl. Erosion and Sediment Control Plan Lump sum 1 10,000 $10,000
1.04 Management of Traffic Lump sum 1 5,000 $5,000
1.05 OHS&R Plan Lump sum 1 2,000 $2,000

2 EARTHWORKS $84,997
2.01 Cut down tree, grub up stump, roots and cart away No 10 181 $1,846
2.02 Imported clay fill, deposited, spread, levelled and compacted to 90% m3 90 90 $8,262
2.03 Excavate to reduce levels and deposit in spoil heap within 1km m3 750 31 $23,562
2.04 Disposal of excess excavated fill (transport and deposit within 5km of site) m3 750 61 $46,665
2.05 Constructing wall and spillway from concrete (including consolidation) m3 50 90 $4,590
2.06 Basin safety mechanisms (Depth indicators, spillway/fencing signage) Lump sum 1 70 $71

3 LANDSCAPING $17,768
3.01 Turf, laid, rolled and watered for two weeks m2 200 15 $3,019
3.02 Site tree replacement utilising established trees No 40 300 $12,240
3.03 Timber framed tree guard 1800mm high No 40 39 $1,591
3.04 Constructing wall and spillway from concrete m3 10 90 $918

4 DRAINAGE INFRASTRUCTURE $816
4.01 Installation of duck bill check valve No 1 800 $816

5 ENGINEERING CERTIFICATION $76,500
4.01 Yearly inspections and maintenance over 50 year life cycle No 50 1,500 $76,500

$201,081

6 ENGINEERING DESIGN $20,100
6.01 Preparation of engineering design plans (10% of implementation cost) $20,100

7 PROJECT MANAGEMENT $10,100
7.01 Supervision, Project Management etc (5% of implementation cost) $10,100

8 OTHER CONTINGENCIES $60,300
8.01 General (30% of implementation cost) $60,300

$290,000

PRELIMINARY COST ESTIMATE

J1 - Macquarie Street Detention

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage 
mitigation options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared 
once detailed design plans are prepared. 

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

J1 Macquarie Street Detention
Jamberoo Town Centre - Options Cost Estimates.xlsx 1



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $46,000
1.01 Site Establishment (allowance only) Lump sum 1 3,000 $3,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 Water Management Plan incl. Erosion and Sediment Control Plan Lump sum 1 1,000 $1,000
1.04 Management of Traffic Lump sum 1 40,000 $40,000
1.05 OHS&R Plan Lump sum 1 1,000 $1,000

2 SERVICES RELOCATION $500,000
2.01 Services investigation and management (Sydney Water, NBN, Jemena, Endeavour Energy, lin.m 100 5,000 $500,000

3 EARTHWORKS $399,126
3.01 Excavate roadway, base and ground along culvert alignment (including 

backfilling/compaction) (Excavate trench >2m deep in soft rock)
m3 500 212 $108,120

3.02 Regrade field to direct floodwaters to creek m3 900 212 $194,616
3.03 Imported fill, deposited, spread, levelled and compacted to 90% m3 30 90 $2,754
3.04 Remove surplace excavated material from site to tip m3 1200 77 $93,636

4 DRAINAGE INFRASTRUCTURE $430,418
4.01 1.8m RCP Class 2,  1off, approximate 250m length total m 250 1,700 $425,000
4.02 Grated pit - includes square precast concrete pit and Class D cast iron gully grating No 3 1,806 $5,418

5 ROADWORKS $139,225
5.01 Roadway Plates to cover open trenches during roadway opening times LumpSum 1 4,800 $4,800
5.02 Install new pavement (40mm thick hot mix bitumen over new 300mm yellow sand 

basecourse) covering excavated trenches
m2 3500 36 $126,700

5.03 Formation of kerb (Extruded in situ concrete kerb, 600x225mm kerb and gutter) m 150 52 $7,725

6 LANDSCAPING $26,640
6.01 Turf, laid, rolled and watered for two weeks around bund and regraded areas m2 1800 15 $26,640

$1,541,409

6 ENGINEERING DESIGN $154,100
6.01 Preparation of engineering design plans (10% of implementation cost) $154,100

7 PROJECT MANAGEMENT $77,000
7.01 Supervision, Project Management etc (5% of implementation cost) $77,000

8 OTHER CONTINGENCIES $462,000
8.01 General (30% of implementation cost) $462,000

$2,230,000TOTAL at 7% NPV (Rounded to nearest $10,000)

PRELIMINARY COST ESTIMATE

J2 - Young Street Culvert (short culvert option)

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage mitigation 
options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared once detailed 
design plans are prepared. 

SUBTOTAL

J2 Young Street Culvert
Jamberoo Town Centre - Options Cost Estimates.xlsx 2



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $46,000
1.01 Site Establishment (allowance only) Lump sum 1 3,000 $3,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 Water Management Plan incl. Erosion and Sediment Control Plan Lump sum 1 1,000 $1,000
1.04 Management of Traffic Lump sum 1 40,000 $40,000
1.05 OHS&R Plan Lump sum 1 1,000 $1,000

2 SERVICES RELOCATION $750,000
2.01 Services investigation and management (Sydney Water, NBN, Jemena, Endeavour Energy, 

Optus)
lin.m 150 5,000.00 $750,000

3 EARTHWORKS $459,765
3.01 Excavate roadway, base and ground along culvert alignment (including 

backfilling/compaction) (Excavate trench >2m deep in soft rock)
m3 600 212 $129,744

3.02 Regrade field to direct floodwaters to creek m3 900 212 $194,616
3.03 Imported fill, deposited, spread, levelled and compacted to 90% m3 30 90 $2,754
3.04 Remove surplace excavated material from site to tip m3 1700 77 $132,651

4 DRAINAGE INFRASTRUCTURE $631,608
4.01 1.8m RCP Class 2,  1off, approximate 360m length total m 360 1,700 $624,240
4.02 Grated pit - includes square precast concrete pit and Class D cast iron gully grating No 4 1,806 $7,368

5 ROADWORKS $182,611
5.01 Roadway Plates to cover open trenches during roadway opening times LumpSum 1.00 4,800 $4,896
5.02 Install new pavement (40mm thick hot mix bitumen over new 300mm yellow sand 

basecourse) covering excavated trenches
m2 4500.00 36 $166,158

5.03 Formation of kerb (Extruded in situ concrete kerb, 600x225mm kerb and gutter) m 220.00 52 $11,557

6 LANDSCAPING $26,640
6.01 Turf, laid, rolled and watered for two weeks around bund and regraded areas m2 1800 15 $26,640

$2,096,624

6 ENGINEERING DESIGN $209,700
6.01 Preparation of engineering design plans (10% of implementation cost) $209,700

7 PROJECT MANAGEMENT $104,800
7.01 Supervision, Project Management etc (5% of implementation cost) $104,800

8 OTHER CONTINGENCIES $629,000
8.01 General (30% of implementation cost) $629,000

$3,040,000

PRELIMINARY COST ESTIMATE

J2 - Young Street Culvert (long culvert option)

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage mitigation 
options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared once 
detailed design plans are prepared. 

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

J2b Young Street Culvert
Jamberoo Town Centre - Options Cost Estimates.xlsx 3



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $5,000
1.01 Site Establishment (allowance only) Lump sum 1 3,000 $3,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 OHS&R Plan Lump sum 1 1,000 $1,000

2 FLOOD BARRIERS $82,375
2.01 3000 mm wide automatic passive flood barrier system Unit 1 71,700 $73,134
2.02 500mm high pre-cast load bearing concrete panels / plantar boxes m2 30 302 $9,241

$87,375

3 ENGINEERING DESIGN $8,700
3.01 Preparation of engineering design plans (10% of implementation cost) $8,700

4 PROJECT MANAGEMENT $4,400
4.01 Supervision, Project Management etc (5% of implementation cost) $4,400

5 OTHER CONTINGENCIES $26,200
5.01 General (30% of implementation cost) $26,200

$130,000

PRELIMINARY COST ESTIMATE

J3 - Preschool Flood Barriers

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage 
mitigation options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared 
once detailed design plans are prepared. 

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

J3 Flood Barriers
Jamberoo Town Centre - Options Cost Estimates.xlsx 4



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $20,400
1.01 Site Establishment (allowance only) Lump sum 1 5,000 $5,100
1.02 QA & ITP Lump sum 1 10,000 $10,200
1.03 OHS&R Plan Lump sum 1 5,000 $5,100

2 EARTHWORKS $13,520
2.01 Demolish existing fence along swale alignment m 45 38 $1,744
2.02 Imported clay filling, deposited, spread, levelled and compacted to 90% m3 20 90 $1,836
2.03 Excavate and backfill for new 1200 mm diameter pipe m3 15 212 $3,244
2.04 Excavate to reduce levels and deposit in spoil heap within 1km m3 50 11 $566
2.05 Disposal of excess excavated fill (transport and deposit within 5km of site) m3 50 61 $3,111

2.05 Turf, laid, rolled and watered for two weeks m2 200 14.80 $3,019

3 DRAINAGE INFRASTRUCTURE $15,713
3.01 Inlet with grates - includes square precast concrete pit and Class D cast iron gully grating No. 2 1,650 $3,366

3.02 1.2m RCP (Class 2) - 1off, approximate 15m length m 15 807 $12,347

4 LANDSCAPING + EXTERNAL WORKS $11,827
4.01 Rock scour protection along swale corridor (gabion rock mattress) m3 15.00 380 $5,814
4.02 2100mm high open fence of galvanised welded mesh panels with top and bottom rails and 

tubular posts.
m 45.00 131 $6,013

$61,460

5 ENGINEERING DESIGN $6,100
5.01 Preparation of engineering design plans (10% of implementation cost) $6,100

6 PROJECT MANAGEMENT $3,100
6.01 Supervision, Project Management etc (5% of implementation cost) $3,100

7 OTHER CONTINGENCIES $18,400
7.01 General (30% of implementation cost) $18,400

$90,000

PRELIMINARY COST ESTIMATE

J4 - Preschool Swale

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage 
mitigation options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared 
once detailed design plans are prepared. 

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

J4 Preschool Swale
Jamberoo Town Centre - Options Cost Estimates.xlsx 5



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $46,000
1.01 Site Establishment (allowance only) Lump sum 1 3,000 $3,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 Water Management Plan incl. Erosion and Sediment Control Plan Lump sum 1 1,000 $1,000
1.04 Management of Traffic Lump sum 1 40,000 $40,000
1.05 OHS&R Plan Lump sum 1 1,000 $1,000

2 SERVICES RELOCATION $5,000
2.01 Services investigation and management (Sydney Water, NBN, Telstra , Optus) lin.m 1 5,000 $5,000

3 EARTHWORKS $49,144
3.01 Excavate roadway, base and ground along culvert alignment (including 

backfilling/compaction) (Excavate trench >2m deep in soft rock)
m3 210 212

$45,410

3.02 Disposal of excess excavated fill (transport and deposit within 5km of site) m3 60 61 $3,733

4 DRAINAGE INFRASTRUCTURE $426,276
4.01 1.2m RCP Class 2,  1off, approximate 250m length total m 250 1,650 $420,750
4.02 Grated pit - includes square precast concrete pit and Class D cast iron gully grating No 3 1,806 $5,526

5 ROADWORKS $10,960
5.01 Roadway Plates to cover open trenches during roadway opening times LumpSum 1.00 4,800 $4,896
5.02 Install new pavement (40mm thick hot mix bitumen over new 300mm yellow sand 

basecourse) covering excavated trenches
m2 150.00 36 $5,539

5.03 Formation of kerb (Extruded in situ concrete kerb, 600x225mm kerb and gutter) m 10.00 52 $525

$537,380

6 ENGINEERING DESIGN $53,700
6.01 Preparation of engineering design plans (10% of implementation cost) $53,700

7 PROJECT MANAGEMENT $26,900
7.01 Supervision, Project Management etc (5% of implementation cost) $26,900

8 OTHER CONTINGENCIES $161,200
8.01 General (30% of implementation cost) $161,200

$780,000

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

PRELIMINARY COST ESTIMATE

J5 - Allowrie Street Culvert

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage 
mitigation options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared 
once detailed design plans are prepared. 

J5 Allowrie Street Culvert
Jamberoo Town Centre - Options Cost Estimates.xlsx 6



 

 

 

WYALLA ROAD CATCHMENT 

 

 



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $11,000
1.01 Site Establishment (allowance only) Lump sum 1 4,000 $4,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 OHS&R Plan Lump sum 1 1,000 $1,000
1.04 Management of Traffic Lump sum 1 5,000 $5,000

2 EARTHWORKS $23,236
2.01 Removal of property driveways along alignment of proposed elevated driveway crest m3 80 212 $17,299

2.02 Imported sand filling, deposited, spread, levelled and compacted to 90% m3 40 90 $3,672

2.03 Turf, laid, rolled and watered for two weeks m2 150 14.80 $2,264

3 ROADWORKS $12,811
3.01 Install new concrete driveways to replace removed driveways m2 80 157 $12,811

$47,047

4 ENGINEERING DESIGN $2,000
4.01 Preparation of engineering design plans $2,000

5 PROJECT MANAGEMENT $2,000
5.01 Supervision, Project Management etc $2,000

6 OTHER CONTINGENCIES $14,114
6.01 General (30% of implementation cost) $14,114

$70,000

PRELIMINARY COST ESTIMATE

W1 - Wylla Road Bund 1

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage 
mitigation options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared 
once detailed design plans are prepared. 

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

W1 Wylla Road Bund 1
Wyalla Road - Options Cost Estimates.xlsx 1



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $27,000
1.01 Site Establishment (allowance only) Lump sum 1 5,000 $5,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 Management of Traffic Lump sum 1 20,000 $20,000
1.04 OHS&R Plan Lump sum 1 1,000 $1,000

2 SERVICES RELOCATION $100,000
2.01 Sydney Water hydrant relocation Lump sum 1 25,000.00 $25,000
2.02 NBN cable relocation Lump sum 1 25,000.00 $25,000
2.03 Telstra Cable relocation Lump sum 1 25,000.00 $25,000
2.04 Endeavour Energy cable relocation Lump sum 1 25,000.00 $25,000

3 EARTHWORKS $54,060
3.01 Excavation and backfilling for new pipes m3 250 212.00 $54,060

4 DRAINAGE INFRASTRUCTURE $60,611
4.01 0.375m RCP Class 2, 1off, approximate 183m length total m 183 185 $34,532
4.02 0.6m RCP Class 2, 1off, approximate 65m length total m 65 310 $20,553
4.03 Grated pit - includes square precast concrete pit and Class D cast iron gully grating No 3 1,806 $5,526

5 ROADWORKS $23,320
5.01 Roadway Plates to cover open trenches during roadway opening times LumpSum 1.00 4,800 $4,896
5.02 Install new pavement (40mm thick hot mix bitumen over new 300mm yellow sand 

basecourse) covering excavated trenches
m2 250.00 36 $9,231

5.03 Formation of kerb (Extruded in situ concrete kerb, 600x225mm kerb and gutter) m 175.00 52 $9,193

$264,991

6 ENGINEERING DESIGN $26,499
6.01 Preparation of engineering design plans (10% of implementation cost) $26,499

7 PROJECT MANAGEMENT $13,250
7.01 Supervision, Project Management etc (5% of implementation cost) $13,250

8 OTHER CONTINGENCIES $79,497
8.01 General (30% of implementation cost) $79,497

$380,000

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

PRELIMINARY COST ESTIMATE

W2 - Wyalla Road Drainage Amplification 1

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage mitigation 
options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared once 
detailed design plans are prepared. 

W2 Wyalla Road Drainage Ampli
Wyalla Road - Options Cost Estimates.xlsx 2



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $11,000
1.01 Site Establishment (allowance only) Lump sum 1 3,000 $3,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 OHS&R Plan Lump sum 1 1,000 $1,000
1.04 Property legals and registration Lump sum 1 6,000 $6,000

2 LAND ACQUISITION $540,000
2.01 Acquisition of bund easement m2 360 1,500 $540,000

3 EARTHWORKS $11,367
3.01 Imported sand filling, deposited, spread, levelled and compacted to 90% m3 40 212.00 $8,650

3.02 Turf, laid, rolled and watered for two weeks m2 180 14.80 $2,717

$562,367

4 ENGINEERING DESIGN $56,237
4.01 Preparation of engineering design plans (10% of implementation cost) $56,237

5 PROJECT MANAGEMENT $28,118
5.01 Supervision, Project Management etc (5% of implementation cost) $28,118

6 OTHER CONTINGENCIES $168,710
6.01 General (30% of implementation cost) $168,710

$820,000TOTAL at 7% NPV (Rounded to nearest $10,000)

PRELIMINARY COST ESTIMATE

W3 - Wyalla Road Bund 2

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage 
mitigation options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared 
once detailed design plans are prepared. 

SUBTOTAL

W3 Wyalla Road Bund 2
Wyalla Road - Options Cost Estimates.xlsx 3



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $12,000
1.01 Site Establishment (allowance only) Lump sum 1 3,000 $3,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 Water Management Plan incl. Erosion and Sediment Control Plan Lump sum 1 1,000 $1,000
1.04 OHS&R Plan Lump sum 1 1,000 $1,000
1.05 Property legals and registration Lump sum 1 6,000 $6,000

2 LAND ACQUISITION $561,906
2.01 Acquisition of stormwater easement m2 370 1,500 $555,000

2.02 Disposal of excess excavated fill (transport and deposit within 5km of site) m3 111 61 $6,906

3 EARTHWORKS $53,403
3.01 Excavation and backfilling for new pipes with swale m3 233 212.00 $50,384

3.01 Topsoil, turf, laid, rolled and watered for two weeks m2 200 14.80 $3,019

4 DRAINAGE INFRASTRUCTURE $71,779
4.01 0.225m RCP Class 2,  1off, approximate 36m length total m 36 113 $4,149
4.02 0.300m RCP Class 2,  1off, approximate 38m length total m 38 158 $6,124
4.03 0.375m RCP Class 2,  1off, approximate 38m length total m 78 185 $14,719
4.04 0.450m RCP Class 2,  1off, approximate 38m length total m 36 235 $8,629
4.05 0.750m RCP Class 2,  1off, approximate 38m length total m 45 430 $19,737
4.06 Grated pit - includes square precast concrete pit and Class D cast iron gully grating No 10 1,806 $18,421

$699,089

5 ENGINEERING DESIGN $69,909
5.01 Preparation of engineering design plans (10% of implementation cost) $69,909

6 PROJECT MANAGEMENT $34,954
6.01 Supervision, Project Management etc (5% of implementation cost) $34,954

7 OTHER CONTINGENCIES $209,727
7.01 General (30% of implementation cost) $209,727

$1,010,000

PRELIMINARY COST ESTIMATE

W4 - Wyalla Rd Drainage Amplification 2

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage 
mitigation options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared 
once detailed design plans are prepared. 

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

W4 Wyalla Rd Drainage Amp
Wyalla Road - Options Cost Estimates.xlsx 4



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $11,000
1.01 Site Establishment (allowance only) Lump sum 1 3,000 $3,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 Water Management Plan incl. Erosion and Sediment Control Plan Lump sum 1 1,000 $1,000
1.04 Management of Traffic Lump sum 1 5,000 $5,000
1.05 OHS&R Plan Lump sum 1 1,000 $1,000

2 SERVICES RELOCATION $80,000
2.01 Sydney Water sewer main relocation lin.m 75 1,000 $75,000
2.02 Endeavour Energy cable relocation lin.m 5 1,000 $5,000

3 SITE ESTABLISHMENT $96,456
3.01 Dismantling and re-erecting fences for site access (1800mm colourbond) m 300 98 $29,400
3.02 Provide temporary support and reinforce existing retaining wall m 120 450 $54,000
3.03 Excavation and removal of existing swale with rip-rap layer and retaining wall (including 

reinstallation and landscaping)
m3 80 160 $13,056

4 DRAINAGE INFRASTRUCTURE $85,689
4.01 0.300m RCP Class 2,  1off, approximate 26m length total m 26 158 $4,190
4.02 0.375m RCP Class 2,  1off, approximate 52m length total m 52 185 $9,812
4.03 0.450m RCP Class 2,  1off, approximate 38m length total m 38 235 $9,109
4.04 0.6m RCP Class 2, 1off, approximate 75m length total m 75 310 $23,715
4.05 Grated pit - includes square precast concrete pit and Class D cast iron gully grating no 9 1,806 $16,579
4.06 18mm waterproof plywood (fixed to existing retaining wall) lin.m 155 49 $7,739
4.07 0.1m fibre reinforced cement pipe with rubber ring joints for subsoil drainage m 155 92 $14,545

$273,145

5 ENGINEERING DESIGN $27,315
5.01 Preparation of engineering design plans (10% of implementation cost) $27,315

6 PROJECT MANAGEMENT $13,657
6.01 Supervision, Project Management etc (5% of implementation cost) $13,657

7 OTHER CONTINGENCIES $136,573
7.01 General (50% of implementation cost) $136,573

$450,000

PRELIMINARY COST ESTIMATE

W5 - Sproule Crescent Swale

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage mitigation 
options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared once detailed 
design plans are prepared. 

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

W5 Sproule Crescent properties 
Wyalla Road - Options Cost Estimates.xlsx 5



Description of Works Revision: 1

Note:

Reference: Rawlinsons 'Australian Construction Handbook' - Edition 36, 2018

Reg. Index: 1.02

Item Description Unit Quantity Base Rate Amount

1 PRELIMINARY ITEMS $11,000
1.01 Site Establishment (allowance only) Lump sum 1 3,000 $3,000
1.02 QA & ITP Lump sum 1 1,000 $1,000
1.03 Water Management Plan incl. Erosion and Sediment Control Plan Lump sum 1 1,000 $1,000
1.04 Management of Traffic Lump sum 1 5,000 $5,000
1.05 OHS&R Plan Lump sum 1 1,000 $1,000

2 LAND ACQUISITION $162,000
2.01 Acquisition of bund easement m2 360 450 $162,000

3 EARTHWORKS $4,880
3.01 Imported sand filling, deposited, spread, levelled and compacted to 90% m3 10 212.00 $2,162

3.02 Turf, laid, rolled and watered for two weeks m2 180 14.80 $2,717

4 SERVICES RELOCATION $76,000
4.01 Sydney Water sewer main relocation lin.m 75 1,000 $75,000
4.02 Endeavour Energy cable relocation lin.m 1 1,000 $1,000

5 SITE ESTABLISHMENT $96,456
5.01 Dismantling and re-erecting fences for site access (1800mm colourbond) m 300 98 $29,400
5.02 Provide temporary support and reinforce existing retaining wall m 120 450 $54,000
5.03 Excavation and removal of existing swale with rip-rap layer and retaining wall (including 

reinstallation and landscaping)
m3 80 160 $13,056

6 DRAINAGE INFRASTRUCTURE $82,323
6.01 0.300m RCP Class 2,  1off, approximate 26m length total m 26 158 $4,190
6.02 0.375m RCP Class 2,  1off, approximate 52m length total m 52 185 $9,812
6.03 0.450m RCP Class 2,  1off, approximate 38m length total m 38 235 $9,109
6.04 0.6m RCP Class 2, 1off, approximate 75m length total m 75 266 $20,349
6.05 Grated pit - includes square precast concrete pit and Class D cast iron gully grating no 9 1,806 $16,579
6.06 18mm waterproof plywood (fixed to existing retaining wall) lin.m 155 49 $7,739
6.07 0.1m fibre reinforced cement pipe with rubber ring joints for subsoil drainage m 155 92 $14,545

$432,659

7 ENGINEERING DESIGN $43,266
7.01 Preparation of engineering design plans (10% of implementation cost) $43,266

8 PROJECT MANAGEMENT $21,633
8.01 Supervision, Project Management etc (5% of implementation cost) $21,633

9 OTHER CONTINGENCIES $216,330
9.01 General (50% of implementation cost) $216,330

$710,000

PRELIMINARY COST ESTIMATE

W5 - Sproule Crescent Swale

The preliminary costs estimates outlined below have been prepared for comparing and evaluating the feasibility of different drainage 
mitigation options. They are approximate only and should not be relied upon for budgetting purposes.  Detailed costings can only be prepared 
once detailed design plans are prepared. 

SUBTOTAL

TOTAL at 7% NPV (Rounded to nearest $10,000)

C2 - W5 + small bund
Wyalla Road - Options Cost Estimates.xlsx 6
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# Submission Summary Response 

Bridges Road Catchment 

1 Option B1 supported. But should include a formal flow path from 
Michael Cronin Oval to Athol Noble Oval. 

Consideration of erosion potential at outlet. 

Noted. Report will be updated to mention implementation of a formal 
overland flow path, where practical (noting that this would only be 
activated in very large floods). 

Erosion protection measures will be incorporated at the outlet as part of 
the detailed design process.   

Option B2 supported. But should include formalisation of swale 
south of 42A Willowbank Place. If swale is cost prohibitive, an 
earthen bund could be provided. 

Noted. Report will be updated to include implementation of swale/bund to 
direct flow towards new pit/detention area. 

Option B3 is fully supported. If utility conflicts become a risk, 
construction of concrete kerb could be considered to provide 
comparable results. 

The cost of B4 should not slow the delivery of B1 and B3. 

Noted. Report text will be updated to include this option as a fall back. 

Option B4 may be difficult to implement based on land ownership. 
Could consider a stormwater upgrade linking low point in Bridge Rd 
to corners of Wilson & Bridges Rd and down towards caravan park. 

Discussions were held with Chittick Lodge to present the options and these 
discussions yielded a positive outcome assuming that there were benefits 
to both Chittick Lodge and the broader community.  

The stormwater upgrade that is suggested was considered but the 
adjoining catchment was not incorporated into the official study/model 
area for this study.  So, the potential impacts of directing additional water 
to this catchment could not be readily quantified as part of the current 
study.  However, discussions with Council staff have indicated that this 
caravan park is already exposed to a notable flood risk so any additional 
flow directed to this area would be problematic. 
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# Submission Summary Response 

Option B5 still included in recommended options at a number of 
locations in report, but should be excluded? 

Agreed. 

2 Option B1 supported. There needs to be a mention of the need to 
direct water from Dorothy Bailey Field into the Cronin detention 
areas as well as overland into Athol Noble Oval.  

Noted. Text will be updated to mention the need for these formalised flow 
paths to be incorporated as part of the detailed design process. 

Option B2 and B3 supported. Noted. 

Option B4. Fern St property is likely to be adversely impacted as a 
result of this option. Suggest swale be incorporated into road 
contouring to disperse flow east onto Bridge Road. 

This option was explored, but it was determined that to direct flow east 
across Fern St and into Bridges Rd would adversely impact on properties 
located south of the detention area. 

The final design concept reflects the best compromise between reducing 
flood levels along the rear yards of the Fern St properties and ensuring 
additional flow is not directed into the front yards of Fern St properties.  It 
should also be noted that when this option is implemented with the other 
recommendations, no increases in existing flood levels are predicted along 
the frontages of the Fern St properties. 

Option B6 supported. Noted. 

Option B7. There would be greater benefit in directing new 
stormwater line east down Bridges Rd towards caravan park  

Refer to response on Submission 1.  

3 B6 bund not supported as it will direct more flow to properties that 
are already impacted. 

This observation agrees with the findings of the investigations and is why 
the bund/swale is not recommended.  However, a maintenance plan for 
the swale/drainage system in this area is recommended to take better 
advantage of the existing drainage infrastructure.  

Overflow from B4 bund will direct additional flow into front yards of 
Fern St properties.  Flooding is exacerbated by cars that are left for 

A number of different bund arrangements were trialled as part of the 
assessment of this option and the final design concept reflects the best 
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# Submission Summary Response 

sale on the side of the road where debris builds up against the 
wheels of vehicles. 

compromise between directing additional flow down Fern St but ensuring 
that flow can be contained to the roadway.  Minor regrading at the front of 
some Fern St properties is recommended to further assist in containing 
flows to the road. 

One of the drains in Chittick Lodge is set too high so does not direct 
water into stormwater system.  Flooding is further exacerbated by 
large bins that are left in the way of floodwaters after being 
emptied. 

This was one of the main motivations behind Option B5 to see if the terrain 
in this area could be modified to improve the utilisation of the existing 
drainage systems.  Although this option is ultimately not recommended, 
discussions will continue with Chittick Lodge to determine if a mutually 
beneficial drainage improvement can be developed for this area.   

4 Re-iterates key comments from Submissions #2 and #3 above. Refer to the above responses. 

If water is directed down Fern St, property will still be impacted by 
flooding. 

Option B4 is the only option that will direct additional flow down Fern St. 
But it has been designed such that the flow is contained to the Fern St 
roadway and does not negatively impact on adjoining properties.  It also 
needs to be recognised that this reflects just one of the recommended 
options.  It is recommended that Options B1 and B3 are implemented in 
the short term to help ensure less flow is reaching the lower catchment 
and further ensure no properties are impacted when Option B4 is 
implemented. 

5 Property has been flooded twice (2020 and 2022).  Disappointed by 
amount of time that the project has taken and the lack of practical 
action. 

Requests that the Chittick bund and maintenance plans for the Vets 
block swale be actioned immediately while planning for the more 
extensive options is completed. 

Investigations such as this require a considerable amount of work to 
ensure a robust outcome for the community (to ensure the best outcome 
is achieved for the community and the best use of available funding).  The 
timing of this project is comparable, if not shorter, than other similar 
projects completed across the state. 

Council has set aside $50,000 for the current financial year to begin the 
option implementation process and will investigate further funding 
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# Submission Summary Response 

opportunities in the next financial year (potentially with state government 
support). 

6 Concerns that above floor flooding and flood damage estimates are 
underestimated based on experiences of flooding in August 2020 
across fern St properties. As a result, the benefit cost ratios for 
many options are too low. 

The August 2020 flood simulation was informed by recorded rainfall data 
for that event.  Unfortunately, the closest rain gauge is located around 5km 
away and interpolation is required to derive a rainfall estimates across the 
Bridge Road catchment.  Therefore, the rainfall estimate may not have 
been representative of the actual rainfall across the catchment itself (i.e., 
the 2020 flood may have been larger than a 20% AEP flood). However, 
without a rain gauge within or adjacent to the catchment area, it is difficult 
to confirm the severity of this event. 

The underestimation of flood damages is a common criticism of flood 
investigations such as this.  This, in part, stems from the fact that the flood 
damage curves are derived from flood damage cost data that are around 
30 years old.  This is why the current damage curves are currently being 
updated as part of the revision of the Floodplain Development Manual.  
However, these updated curves are yet to be released.  Therefore, to 
ensure this project can be compared to other similar projects across the 
state, the current damage curves need to be used.  Notwithstanding, the 
more costly options will likely be subject to more detailed assessment in 
the immediate future to confirm financial viability (amongst other items).  
This may provide an opportunity to take advantage of the updated curves 
and provide an improved economic outcome (however, the benefit cost 
ratios for most options already exceed 1 indicating a positive financial 
outcome). 

Generally supports the recommendation of “Combined Option 2 for 
the Bridges Road catchment. 

Noted. 
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# Submission Summary Response 

Concerns that the proposed options do not remove floodwaters 
completely.  

Many iterations of the various options were trialled in an attempt to 
provide benefits to the most significantly impacted properties while 
ensuring other properties are not adversely impacted.  That is, although it 
may be possible to provide further reductions in flood levels/extents with 
some options, the displaced water would adversely impact on other areas 
of the catchment or adjoining catchment which is unacceptable. The 
recommended options were determined to provide the best overall 
compromise. However, it is noted that the designs recommended as part 
of this study are conceptual and further refinement and potential 
enhancement of the options will be completed as part of the detailed 
design phase.  

Requests that flood water depth/level figures be provided for all 
options to understand that residual water depths with each option 
in place. 

This request would amount to a significant amount of work (to provide this 
information for each AEP and each option across all 3 catchments, it would 
equate to more than 200 additional figures).   

The modified depths with each option in place can be gleaned by referring 
to the existing water depth maps and then subtracting the flood level 
differences shown in the main report for each option.   

It is suggested that this additional mapping information could be generated 
as part of further detailed investigations for each individual option to make 
the provision of this information more manageable for Council and the 
community (otherwise the amount of information will likely be 
overwhelming). 

Requests that Council consult closely with impacted landowners 
during design process to ensure no adverse impacts (e.g., increased 
flows, erosion, vegetation/tree impacts). 

Noted. Council will consult with the local community and impacted 
landowners during the detailed design phase of each option. 
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# Submission Summary Response 

The stormwater system through Chittick Lodge is not well designed.  
Suggests removing this pipe system and incorporating that capacity 
as part of Option B7 will assist in reducing flows across rear yards of 
Fern St properties.  Removing the existing pipe may also give rise to 
cost savings via trading of easements. 

Where possible, it would be advantageous to take advantage of the 
capacity afforded by the existing drainage system and build additional 
capacity on top of that, which is the focus of Option B7.  We also noted 
that there are a number of utilities/services within the Fern St road 
reserve, so it is questionable whether sufficient additional space is 
available to make up the required additional capacity. 

It is also noted that the existing terrain across Chittick Lodge will still direct 
runoff towards the rear of the Fern St properties.  Removing the pipe 
system from this area will not provide an opportunity for any of this runoff 
to be captured, arguably increasing the flood affectation across the 
neighbouring properties.   

Notwithstanding, refinement of the design of Option B7 will likely need to 
occur once survey of services is completed and opportunities to enhance 
the design can be explored at this time. 

7 Supports each of the options in the draft report and asks them to 
be implemented as soon as possible.  

Considers the flood damage costs are understated based on 
personal experience.  

Council has set aside funding for the current financial year to commence 
the implementation process for some options. 

Please refer to response to submission 6 regarding flood damage 
estimates.  

Jamberoo Town Centre and Wyalla Road Catchments 

8 More consultation with Wyalla Road residents would be useful. Considerable consultation was completed with Sproule Water Action 
Group which comprise some of the most significantly impacted properties 
in the catchment.  Notwithstanding, further consultation will be completed 
with impacted property owners in all catchments as the designs of each 
option are progressed. 
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# Submission Summary Response 

Management of the Sproule Crescent problems should be handled 
on a property-by-property basis. 

This has been the historic approach applied by individual property owners 
(e.g., some owners installing pumps, others new drains and others pump 
systems).  Although this has afforded some benefits (at great expense to 
the property owners), it ultimately creates a disjointed drainage 
arrangement (particularly with regards to the swale) and there are far 
greater benefits in developing an option that affords a continuous drainage 
system that is able to better manage both regular as well as more severe 
rainfall events. 

Regarding mitigation measures for Jamberoo pre-school.  
Mitigation measures should be addressed urgently but the 
diversion of floodwater should not be at the expense of 
surrounding properties. 

Agreed.  As noted in the discussion on Option J3, this does have the 
potential to direct water across neighbouring properties if implemented in 
isolation, which is unacceptable.  Therefore, J3 will need to be 
implemented with J4 to ensure adjoining properties are not adversely 
impacted (this is noted in the discussion on Jamberoo Combined Option 1).  

Council should consider the possibility of helping Jamberoo 
Preschool to find alternative premises and re-purposing the current 
building so there is less risk to life and property damage. 

This will be taken on notice and opportunities to achieve a mutually 
beneficial outcome for the pre-school and Council will be explored in the 
future.  However, this is unlikely to be a viable alternative in the short 
term. 

There are strong concerns that Option J2 will result in the smaller 
sporting field at the culvert discharge point being “lost”.  

The culvert system will be designed in such a way that the new culvert 
system will only be activated once the existing stormwater system is at 
capacity (i.e., it would not discharge flows across the sports fields during 
smaller/more frequent rainfall event).  That is, the fields would not be 
subject to inundation every time it rains.  Furthermore, appropriate 
erosion protection measures would be incorporated into the design of the 
outlet to prevent erosion and would be supplemented with appropriate 
earthworks to ensure the area around the sports fields can drain once the 
rainfall has ceased. 
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# Submission Summary Response 

9 Supports Option W5. Noted. 

Acknowledges that Option W5 falls within a private drainage 
easement but considers that it is unreasonable to expect for private 
property owners to pay for this option and Council has a 
reasonability to assist with the implementation of the option.  The 
easement allows Council access to maintain and upgrade their 
infrastructure. 

As the stormwater infrastructure is in a private easement, the associated 
infrastructure is not considered to be a council-owned asset.  
Notwithstanding, Council will work with property owners as well as state 
government agencies to seek funding opportunities to move the option 
forward towards implementation. 

Notes that impacted properties are “over 55’s seniors living” and, 
therefore must comply with relevant SEPP (Housing for Seniors or 
People with a Disability).  An independent audit determined that 
the development fails to meet these requirements. 

Noted. 

10 Provides considerable detail about the history of the over 55’s 
development located on the eastern side of Sproule Crescent 
including the significant emotional burden that frequent flooding 
has had, the previous efforts to seek rectification works (e.g., 
through the builder and developer) and the significant amount that 
has been spent by individual property owners to assist in mitigating 
the flooding problems. 

Noted. 

Option W1 and W2 should be investigated further and potentially 
implemented. 

It is agreed that these options may be easier to implement in the short 
term given the works would be completed within the Wyalla Road reserve.  
Therefore, recommendations will be modified to reflect further 
investigation of each option noting that W2 would involve a significant 
capital investment from Council which will potentially limit its 
implementation in the short term.   

Option W3 is not supported. Noted.  This recommendation will be modified considering this and other 
submissions. 
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# Submission Summary Response 

Option W5 is supported.  However, it is requested that the funding 
for this option is provided by Council as other funding options (such 
as NSW Civil Administration Tribunal) would only provide a 
potential outcome for a small number of the impacted properties 
and not provide for the full implementation of the option as 
documented in the report.   
Properties owners would work with Council to seek financial 
restitution from developer by whatever means Council deems 
satisfactory. 

Noted. Council intends to work with property owners to seek funding 
opportunities to move the option forward towards implementation. 

Notes that although W5 is located within a private easement and 
property owners are responsible for maintenance, this should not 
extend to maintenance of stormwater assets or services that are 
buried within the easement.   

All properties that benefit from the easement have an obligation to 
maintain the easement including the pipe infrastructure.  Therefore, both 
Sproule Crescent as well as Wyalla Road properties (rather than Council) 
fall under this banner.   
It is noted that this refers to maintenance only, rather than capital works 
and, as outlined above, Council will work with the impacted property 
owners to seek funding opportunities. 

Report mentions “existing” swale in the description of Option W5.  
However, no swale was present at the time of occupation – the 
current swale was implemented at property owner’s expense.  

Noted. Report will be updated to reflect this. 

11 Wyalla Road Catchment  

Option W5 – it is understood that there is a potential dispute 
between Sproule Crescent property owners and the property 
developer/builder. Until this issue is resolved, Council is 
discouraged from completing capital works.  

Discussions with impacted property owners indicates that this dispute will 
not be pursued for the moment as it would result in only a limited number 
of total required properties benefitting (rather than all properties required 
to implement the option).  

The flooding conditions are complex with intricate flow paths that 
may not have been captured by the modelling.  Therefore, the 

Agreed. Report text updated to make mention of this (Section 4.7). 
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# Submission Summary Response 

damage and benefit cost ratios should be considered approximate 
and not heavily relied upon for assessing the merit or ranking of 
options. 

The general nature of the flooding problem described in the report 
and range of mitigation options assessed are suitable for a concept 
design assessment. 

Noted. 

Option W3 is not supported as it creates a continuous overland flow 
path with many flow obstructions that could adversely impact on 
Wyalla Rd and Sproule Cres properties and will require an 
easement, careful design/construction and ongoing compliance and 
maintenance. If an option, such as this, is explored it should include 
an underground pipe system to assist in mitigating adverse flood 
impacts and provide a more “set and forget” option. 

These are valid points.  As a result, Option W3 in its current form will be 
removed from the list of recommended options. 

Recommend that the existing W5 drainage system is reviewed to 
confirm it complies with the design intent.  It is noted that the 
existing system has failed and concerns that an upgraded system 
may also be subject to the same shortcomings.  

Questions why Wyalla Rd property owners should be burdened 
with construction disturbance when they will not benefit. 

Agreed that this option will present challenges in implementation.  The 
failure to construct a continuous swale atop the easement to capture and 
direct overland flows to the provided stormwater pits is arguably the 
largest failing of the existing system.  Therefore, implementing the 
proposed swale as part of W5 will be a significant step in improving the 
current arrangement.   

Discussions will need to be held with Wyalla Rd property owners to discuss 
the implementation process and minimise adverse impacts.  Meetings with 
Sproule Cres property owners indicate current swale upgrade works were 
completed via Sproule Cres so some works may not need access across 
Wyalla Rd properties. 

Although we can appreciate the concerns, we are confident that 
implementation of W5 would afford the greatest benefits to the Sproule 
Crescent properties. 
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Recommends the performance of the existing Wyalla Road drainage 
system is verified to ensure it is performing to an acceptable 
standard (i.e., water is not spilling from the roadway and into 
Wyalla Rd properties during frequent rainfall events).  If deficiencies 
are identified, it is recommended that Options W1 and W2 (or 
derivatives of these options) should be explored.  This would 
provide a much simpler implementation pathway relative to W3 
and W5. 

Ideally a level of service close to the 1% AEP (encompassing the 
combined capacity of the pipe system and road reserve) could be 
targeted.   

This comment has been taken onboard and the recommendation in the 
report to further explore Options W1 and W2 have been changed to reflect 
this recommendation. 

It should be noted that even with no flow from Wyalla Road, the runoff 
from the Wyalla Road properties themselves would still impact on Sproule 
Cres properties.  Therefore, W5 is still considered necessary to fully benefit 
the most significantly impacted properties.  Report text updated to 
recommend that verification of whether the roof areas of each Wyalla 
Road properties are connected to the inter-allotment drainage system is 
completed and appropriate connections are implemented, if required. 

Recommend that compliance checks are completed for existing 
Sproule Cres easement and assistance is provided to owners to help 
them understand their obligations and what modifications they 
could undertake to improve drainage performance.  Council could 
assist by preparing clear guidance and advice for management of 
the overland flow path and pipe system.   

CCTV inspection is also recommended to check for defects and 
confirm which sidelines have been introduced. 

Noted.  This advice has been passed onto Council for further action.  
Report text updated to recommend CCTV inspections are completed. 

Depending on outcomes of the above, consideration of a new 
stormwater system at the rear of the Wyalla Rd properties should 
be explored (as per Option W4).   

A cheaper option may involve directly connecting the existing 
Wyalla Rd property roof drainage system to the existing Sproule 
Crescent drainage easement.  This may be more limited if the 
existing Sproule Cres properties already drain to this system. 

Many different options for W4 were explored but it would ultimately be a 
costly exercise and would present many of the same challenges as Option 
W5 (as detailed in this submission). 

It is understood that the drainage system was defined to accommodate 
flow from the Wyalla Rd properties and Council has issued notices for 
Wyalla Rd properties to arrange for connections.  As noted above, it is 
suggested that Council undertake compliance checks to confirm these 
connections have been implemented. 
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It appears that all Sproule Cres properties are connected to the stormwater 
system in Sproule Cres rather than draining to the drainage easement (as 
most properties are located below the invert of the main pipe in the 
easement).  Therefore, connecting Wyalla Rd properties into this drainage 
line should not pose any issue on the performance (or lack thereof) of the 
local drainage system for Sproule Cres.  

Jamberoo Town Centre Catchment 

The siting of a pre-school within an area of high flood hazard is 
unacceptable and needs to be addressed. However, not sure a flood 
mitigation capital works style strategy is the only valid approach. I 
am not clear on whether all the available options have been 
considered by Council, in particular re-location of the pre-school.  

Agreed that the pre-school problems need to be addressed. 

Council will consider all possible options for mitigating the existing risk, 
including relocation, if considered viable.  At the moment, this is not 
considered to be a viable option in the short term but could be explored in 
the longer term.  

In the short term an emergency flood plan should be developed for 
the pre-school until a more permanent solution is found. 

It is understood that the pre-school already has a flood plan prepared.  
Nevertheless, report will be updated to reinforce the need to regularly 
update and rehearse the plan to ensure it is effective. 

Option J1 is limited in volume relative to the size of the contributing 
catchment.  Suggest better locations would be available in existing 
rural land in the upper catchment. 

Any detention basin proposal cannot be designed in isolation and 
should consider the future development of properties along 
Macquarie St.  Developer contributions could be used to recover 
some of the basin costs in this regard. 

Agree that this location is smaller than what would be ideal, but it 
comprises the only significant area of open space in the catchment on 
Council-owned land. 

No further information on future development potential in the area was 
available at the time the study was prepared but agree that this should be 
explored as part of further detailed investigation. Depending on the 
location of any such developments, relocation and/or expansion of the 
current basin could be explored.   

It is noted that the rural areas are quite steep so a significant wall would be 
required to provide a significant storage volume.  This would necessitate 
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dam failure studies etc (not a deal breaker, but something that needs to be 
weighed up).   

Options J2 is a costly and risky piece of infrastructure that does not 
provide extensive benefits. Not confident it should be adopted as a 
recommendation. 

The submission notes poor benefit cost ratio, significant excavation 
depths, the design of the main inlet structure and potential for 
blockage of this inlet and the impact on the sporting fields at the 
culvert outlet as critical factors limiting the viability of the option.   

Under a best-case scenario, recommend that option proceeds to 
detailed design so technical risks and costs can be better 
understood. 

Option J2 affords the greatest hydraulic and flood damage reductions 
benefits of all options investigated in detail. Agreed it is a costly option 
with implementation challenges, but it is considered that a substantial 
investment such as this is required over the long term for the future 
benefit of residents and business owners in Jamberoo. 

Agree that next stage of potential implementation will involve detailed 
design investigations. Report text will be updated to reflect this.  

Option J3 and J4 appear to offer some merit even if the pre-school 
were to be later relocated.  Again, suggests that detailed design 
proceed in the first instance to understand the risks and costs. 

Agree. Report text will be updated to reflect this suggestion. 

None of the options (aside from J2) address the stormwater 
capacity constraints and safety on Allowrie St (a regional road that 
may attract funding support from RMS). If road safety is a concern 
to Council, consideration to augmenting the existing culvert and 
drainage system should be considered. 

The potential for provision of an additional culvert system in Allowrie 
Street was explored as part of Option J5 but did not afford significant 
benefits. i.e., it appears the whole system is constrained which would 
require much more significant upgrade works.  Given this would only 
provide notable benefits to properties adjoining Allowrie St (in addition to 
the road itself), the financial viability is likely to be limited. 

However, this comment is noted by Council and could be explored further 
in the future. But it is suggested that the other recommended options are 
explored in the first instance.  
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