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EXECUTIVE SUMMARY 
 
Cardno Willing was commissioned by Wyong Shire Council to undertake this flood study of the 
Porters Creek catchment.  The flood study was undertaken to define the nature and extent of 
overland flow in the catchment, under existing catchment conditions, for a range of design 
rainfall events. The study has taken into account the principles set out in the NSW 
Government’s “Floodplain Development Manual (April 2005)”.  
 
The Porters Creek catchment has an area of 55 km2 and lies within the Wyong Shire Council.  
The catchment has predominantly rural development, except in its eastern reaches in the 
suburb of Warnervale.  The catchment features a large flat region in its centre, referred to as 
Porters Creek Wetland, in which all overland flows from the catchment converge.  The wetland 
drains to the south via the main Porters Creek channel until the confluence with the larger 
Wyong River. 
 
A number of studies and sub-studies of overland flow in the catchment have been undertaken, 
and these are reviewed in this study.  The current flood study (this document) supersedes 
previous flood studies of the catchment.  
 
Relevant available data was collated, and is detailed in this report.  Further ground surveys 
were commissioned to obtain detailed data of key hydraulic features in the study area.  The 
findings of these surveys are also attached in this report. 
 
Community consultation was undertaken by Wyong Shire Council during the period of the study, 
through Council’s Tuggerah Lakes Estuary, Coastal and Floodplain Management Committee. 
 
Estimation of flood behaviour was undertaken by developing two mathematical models to 
simulate the hydrologic (rainfall-runoff) and hydraulic (overland flow characteristics) aspects of 
flooding. The hydrological modelling package XP-RAFTS was utilised for the hydrologic 
aspects, and predicted flow hydrographs from XP-RAFTS were used as input to the 1D/2D 
hydraulic model TUFLOW.  Details of the establishment and parameters used in each model as 
well as model results are reported in full in this report. 
 
The mathematical models were used to simulate flooding from two historical events (October 
2004 and June 2007), by using pluviograph data recorded from those events.  The model 
results were compared to flood level measurements taken from those events.  The model 
values were altered until reasonable agreement between recorded and simulated levels was 
found. 
 
The models were then used to predict flood behaviour in the catchment for 10 year, 20 year, 50 
year, 100 year and 200 year design rainfall events, which were determined in accordance with 
Australian Rainfall and Runoff (1999).  The models were also used to simulate flooding from the 
PMP rainfall event. 
 
Detailed maps of the model outputs have been produced for each design event and are 
attached in Appendix E of this study.  It is envisaged that these maps will form the basis for 
further floodplain management plans, as per the recommendations of the Floodplain 
Development Manual (April 2005).  Maps include peak flood depth and levels, and peak flow 
velocities for a range of floods, as well as provisional hazard and hydraulic categories. 
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1 INTRODUCTION 
 
This report provides a review and update of the flood study of the Porters Creek catchment in 
the Wyong Shire Council (WSC) area.  The Porters Creek catchment is shown in Figure 1. 
 
A comprehensive flood study was undertaken in 1990, using the modelling procedures available 
at that time.  Since that time, a number of separate studies have been undertaken for various 
purposes by both WSC, landowners and developers. 
 
The catchment area has been subject to considerable urban development since the 1990 study, 
with further development planned.  Council therefore requested a review and update of the 
Flood Study to current standards, taking account of present-day conditions. 
 
The flood study has taken into account the principles set out in the NSW Government’s 
“Floodplain Development Manual (April 2005)”.  
 
This flood study will form the basis for a subsequent floodplain risk management study where 
detailed assessment of flood mitigation options will be determined in consideration of social, 
ecological and economic factors relating to flood risk.   
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2 STUDY PRINCIPLES 
2.1 Regulatory Context 

The NSW Government’s Floodplain Development Manual (April 2005) sets out a process for 
floodplain management.  This process is being followed for the Porters Creek catchment, and, 
in accordance with the manual, is being guided by a Floodplain Management Committee – the 
Tuggerah Lakes Estuary, Coastal and Floodplain Management Committee (TLECFMC).  
 
A flowchart representation of this process is shown below, which is adapted from the Floodplain 
Development Manual (April 2005).  

 
Floodplain Management Process  

(adapted from NSW Government 2005) 
 
The flood study that is presented in this report is one stage of the floodplain management 
process, as shown.  The objectives of the flood study comprise defining the nature and extent of 
the flood problem through technical studies, such as modelling.  Floodplain management 
studies and plans are latter stages that are not included in this report.  
 
 
2.2 Study Objectives 

The specific objectives of this particular flood study as dictated by WSC are: 
 

1. Review and integration of flooding studies undertaken previously.  

2. Hydrological and Hydraulic Modelling of the Porters Creek, which include: 

• The estimation of flood discharges for floods of various severities (hydrologic 
aspects), including the probable maximum flood (PMF); and  

• The determination of water levels, velocities and depths of flooding for those 
floods.  

Tuggerah Lakes Estuary, Coastal and 
Floodplain Management Committee  

(TLECFMC) 

Data 
Collection 

 
 

Compilation of 
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collection of 
additional data 

Flood Study 
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• Development of hydrological and hydraulic models, which are appropriate for use 
in future steps of the project, ie, to model development and management options 
in future floodplain risk management studies 

3. Production of a flood study report which includes:  

• Maps showing hydraulic conditions for the 0.5%, 1%, 2%, 5% and 10% AEP and 
extreme flood events (PMF). 

• Hazard maps for low and high hazard conditions 

• Identification of access/evacuation routes or transport corridors that may be 
closed by flood waters at each design flood magnitude. 

4. Consideration of the potential impact of climate change on the flood behaviour given that 
sea levels may rise and the pattern of flood producing storms may intensify.   

5. Establishment of medium term partnership with the council for the successful consultant 
to maintain and update the software as necessary to enable other scenarios to be run, if 
needed, with amended inputs.   

 

2.3 Study Methodology 

The tasks undertaken for this study are summarised as follows: 
 
Task 1 - Compilation and Review of Available information to collect all available data of 

relevance to the study and to identify where further data is required 
 
Task 2 - Acquisition of addition information as required 

- Commissioning of additional topographic surveying  
- Commissioning of additional structure surveys 
- Surveying of June 2007 flood levels 

 
Task 3 - Establish a hydrological (flood flow) model to estimate catchment runoff during 

selected historical flood events as well as design and PMP floods. 
- application of the xprafts model 

 
Task 4 - Hydraulic Modelling of the study area 

- application of the xpswmm2D / TUFLOW model 
 
Task 5 - Calibration, Verification and Sensitivity of Models to adjust model parameters to best 

match one or more historical floods including sensitivity analysis of the importance of 
model parameters. 

- October 2004 event for calibration 
- June 2007 event for verification 

 
Task 6 – Modelling of Design Floods using the calibrated / verified models to estimate flood 

profiles, flood depths, flood velocities and flow distribution across the study area for 
existing conditions 

- modelling of 0.5%, 1%, 2%, 5%, 10% AEP and PMP floods 
 
Task 7 – Hydraulic and Hazard Categorisation to produce provisional flood inundation maps 

to delineate areas of difference hydraulic and hazard categories (as per Floodplain 
Development Manual 2005) 
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Task 8 – Preparation of Draft Flood Study on the overall findings of the study for public 

presentation and comment.  
 
Task 9 – Final Report and Endorsement of Models for readiness for further scenarios as 

required for further studies. 
 
 
2.4 Modelling Overview 

Estimation of flooding behaviour was undertaken by developing computer models to simulate 
the rainfall and runoff (hydrology) and the patterns of flood flow (hydraulics).   
 
The hydrologic modelling package xprafts was used to estimate flood discharges from rainfall, 
and to hydrologically route these flood discharges through the catchment.  Flood discharge 
hydrographs from xprafts were input to the 2D hydrodynamic model Tuflow for the estimation of 
flood levels and velocities over the catchment.  
 
Two historical rainfall events in the catchment were investigated (October 2004 and June 2007) 
using rainfall data collected at local pluviographs.  The estimated peak flood levels were 
compared to surveyed flood marks that were provided by WSC for each event. The models 
were adjusted until a good agreement was achieved between observed and modelled flood 
levels. 
 
The models were then run to estimate flooding behaviour for design rainfall events.  The design 
rainfall events simulated were the 10, 20, 50 and 100 yr and 200 yr ARI design storm bursts 
(corresponding respectively to 10%, 5%, 2%, 1%, and 0.5% AEP) and the PMF event.  Plans 
showing flood levels, depths, velocities and provisional hazards under existing catchment 
conditions were developed for each design event.  
 
The hydrologic and hydraulic models are discussed in Sections 4 and 5 respectively. 
 
 
2.5 Community Consultation 

Community consultation was undertaken by Wyong Shire Council during the period of the study, 
through Council’s Tuggerah Lakes Estuary, Coastal and Floodplain Management Committee 
(TLECFMC).  Details of the community consultation are available from minutes of the 
Committee.  Information obtained from the community included extensive reports on the June 
2007 flood event, which was used for model verification. 
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3 CATCHMENT DETAILS 
 
3.1 The Study Area 

The study area for this report is the entire Porters Creek catchment, which is shown in Figure 1.  
An overview of catchment topography is shown in Figure 2, and land use zones (taken from 
WSC LEP 1991) are shown in Figure 3. The catchment area is approximately 5500 hectares 
(55 km2).  
 
The eastern region of the study area covers a large proportion of the suburb of Warnervale, 
which is drained towards the west by Woongarrah Creek. The Warnervale region currently 
represents the most developed portion of the catchment, comprising primarily residential 
subdivisions.  
 
The northern reaches of the catchment are currently less developed, with large regions of land 
zoned as ‘conservation’. The northern reaches are drained by two parallel creeks – Buttonderry 
Creek, and an unnamed tributary, referred to in this study as “Hue Hue Creek”. 
 
These three creeks (Woongarrah, Buttonderry and Hue Hue) find a confluence in the centre of 
the catchment, at the region labelled as “Porters Creek Wetland” (Figure 1).  This is a wide 
region of low lying land.  Porters Creek is found to the south of the Porters Creek Wetland, and 
assists in draining this low lying land, flowing to the south until it finds a confluence with the 
Wyong River.  
 
The river stage in Wyong River at this point defines the tailwater level for the Porters Creek 
Catchment.  
 
The study area is traversed by two key transit lines – the F3 Freeway and the northern railway 
line.  Each of these is constructed on raised bunds, and culverts associated with these transit 
ways represent key hydraulic controls to flood flows through the catchment.  Warnervale Airport 
is located on relatively low lying land just to the north of Porters Creek Wetland. 
 
 
3.2 Previous Flood Studies 

A number of previous flood studies that are relevant to the Porters Creek catchment were 
reviewed for this study.  These studies are listed in Section 6.1.  These previous flood studies 
can be broadly categorised as follows: 
 
3.2.1  Flood studies of adjacent catchments. 

A comprehensive flood study of the Upper Wyong River was undertaken in 1988 by the Public 
Works Department (Reference 1).  The lower limit of the study area was the Main Northern 
Railway Line and the upper limit was Woodburys Bridge on Yarramalong Road. 
 
The Wyong River has a catchment area of 447 square kilometres to Tuggerah Lake. The lake is 
approximately 6 kilometres downstream of the railway line and was found to have an impact on 
flood levels within the study area. It was therefore necessary to carry out indicative modelling of 
the area downstream of the railway line to ensure that flood levels within the study area were 
properly represented. 
 
The flood study was carried out using two mathematical models. A hydrologic model was used 
to convert rainfall to runoff and a quasi-two-dimensional hydraulic (CELL) model was used to 
convert runoff to flood levels. The models were calibrated and verified against historical floods. 
Sensitivity runs were also carried out to test the possible variations in design levels that could 
occur due to uncertainties in model calibration caused by data deficiencies. 
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The first phase of the study involved an extensive search for data which was presented 
separately in a Compendium of Data.  A considerable amount of historical information was 
available for calibrating the hydrologic model. However, much of it tended to be of poor quality.  
For the major storm of June 1964, no reliable pluviograph data were available in or near the 
catchment. All the other flood events with recorded data were relatively minor. Rainfall data 
were generally good for these events, but streamflow data were poor. As a consequence 
calibration of the hydrologic model proved difficult, and it was necessary to test the sensitivity of 
the design flood levels to a range of possible calibration values in the hydrologic model. 
 
Historical flood levels within and adjoining the study area were generally sparse except for the 
major flood in June 1964.  However, as noted above, temporal rainfall data were not available 
for this event and flows had to be derived using a synthetic temporal pattern. Because of the 
good flood level record, this flood was chosen for calibrating the hydraulic model. Data for floods 
in June 1974 and March 1977 were used to verify the model. 
 
Design rainfall intensities and temporal patterns were taken from the 1987 version of AR&R.  
These were applied to the calibrated hydrologic model and the generated flows were then run 
through the hydraulic model. Design flood profiles, including the extreme flood, were plotted as 
were plans showing. Design flood levels, velocities and flows for the study area and flood 
contours for the 1%. 2% and 5% AEP floods.  
 
Sensitivity runs were carried out to determine the impact on flood levels of variations in the 
model parameters. These showed that the assumptions that were necessary for model 
calibration would be unlikely to affect design values by more than ±0.2m. 
 
The findings of this study were used to provide tailwater levels for the Willing and Partners 
(1990) study of the Porters Creek catchment, discussed below. 
 
3.2.2 Flood study of the entire Porters Creek catchment 

A flood study of the entire Porters Creek catchment was undertaken by Willing and Partners in 
1990 (Reference 3).  For this flood study, modelling comprised a RAFTS hydrologic model of 
the entire catchment, with hydraulic routing achieved by application of the steady state HEC-2 
model (for channel reaches) and a quasi-2D WILCELL model (for the Porters Creek Wetland 
region).  This modelling was used to run 1%, 2% and 5% AEP flood in Porters Creek Wetland, 
and 1% floods in the Warnervale region.  
 
The parameters used in the hydrologic model were verified by modelling a section of the 
adjacent Jilliby River catchment, for which some stream gauging data was available.  The 
hydraulic model was not compared against any historical flood levels due to lack of data. 
 
Synthetic rainfall data was adopted from the 1987 edition of AR&R. Flood level data, including 
stage hydrographs, for the Wyong River was obtained from the "Upper Wyong River Flood 
Study" (Ref. 1). The hydraulic models were based on survey data provided by Wyong Shire 
Council. 
 
The investigation showed that the maximum flood levels in the Warnervale region were 
produced by a 2-hour storm event, and were independent of Wyong River tailwater levels.  
Design discharges and flood levels were calculated for the 1% AEP event, for both existing and 
fully urbanised conditions. The effects of urbanisation were represented in the RAFTS model by 
increasing the impervious areas and decreasing the loss rates and lag times in each 
subcatchment as appropriate. 
 
The analyses showed that flooding in Porters Creek Wetland is affected by both local runoff and 
by overflow from the Wyong River. At times of flood the local runoff is prevented from 
discharging by the high tailwater level of Wyong River.  
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Some inflow was found to occur from the river to the Wetland at times of high flood levels. In 
flood events the Wetland act as virtually a level pool, with peak flood levels at the northern part 
of the Wetland being slightly higher to those at the Wyong River end of the Wetland. The peak 
1% AEP flood level was found to be RL 5.96, and is due to a 36-hour design storm. 
 
This study formed the basis for a latter Flood Management Study as well as a range of further 
smaller flood studies (see below) which examined various developmental options within the 
Porters Creek catchment.   
 
3.2.3 Sub-studies to the above 

A series of smaller studies were undertaken by using the 1990 model to allow examination of 
various development options within the Porters Creek catchment (listed in Section 6.2). The 
majority of these studies related to developments in the Warnervale region and typically 
comprised increasing survey resolution or changing survey data or land use data in select 
regions to represent planned of current conditions.   
 
3.2.4 Independent flood studies of sub-areas within Porters Creek catchment 

Flood studies have also been undertaken of some sub-catchments within the Porters Creek 
catchment using alternative models (to the 1990 model)  This includes studies of Buttonderry 
Creek catchment (references 2, 5, 6, 9 and 10) and one study of Hue Hue Creek catchment 
(reference 7).   
 
The most recent of the studies in Buttonderry Creek (DHI, 2007) was presented as an annex to 
the Matrix 200 study (2005), in which the 1D (Mike-11) numerical model which has been used 
for all the Buttonderry Creek studies was updated and applied to examine the impacts of 
proposed floodplain developments in Precincts 11, 13 and 14 of the ‘Wyong Employment Zone“.  
Flood levels for the ‘revised base case’ presented in the DHI study are compared to flood levels 
in this current study. 
 
 
While past studies are reviewed for reference, this current study supersedes findings from 
previous flood studies as the current study is: 
 

• based on most recent available data 
• based on more accurate survey data, including aerial laser scanning (ALS) 
• based on current 2D modelling software, which is more advanced than previous models  
• calibrated against recorded historical flood levels (past flood studies were not). 

 
 
3.3 Flood History 

Past reports listed above make reference to historical flood events within the Porters Creek 
catchment.  However, very limited observed flood levels were recorded, and all models of 
Porters Creek catchment that were previously undertaken were not calibrated against observed 
flood levels. Events that are cited, but for which no flood data was found include the following: 
 

• April 1974 
• 5 December 1986 
• 2 April 1989 
• 31 August 1996   

 
The 1988 PWD study of the Wyong River catchment lists a range of flood events relevant to the 
Wyong River catchment. Of key interest are recorded flood levels in the Wyong River at the 
confluence to Porters Creek, which are high enough to suggest flow reversal may occur in 
Porters Creek under these conditions (ie causing flood waters to flow north from Wyong River 
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into Porters Creek Wetland).  WSC have reported anecdotal evidence of this flow reversal 
occurring in the past, and this behaviour was verified in the Willing and Partners 1990 
modelling.  
 
Two significant flood events have occurred in the Porters Creek catchment that are not 
addressed in past flood studies. These are: 
 

• 1st October 2004, and; 
• 7th to 12th June 2007.   

 
Reasonable records of flood levels were recorded for these two events and they have been 
used for calibration / verification of the flood models presented in this report.  
 
3.4 Available Data 

Supporting information used in the study is listed below, and further information is provided in 
Appendix A. 
 

• Digital mapping information of Wyong Council LGA, provided by WSC, including zoning, 
land use, roads, drainage, watercourses and contour data (see Figures 2 and 3). 

• Digital aerial photographs (2007), provided by WSC (Figure 4) 
• ALS survey data for the study area (Figure 5) 
• Key hydraulic structures were identified by reviewing aerial photographs, previous flood 

studies, ALS data and through preliminary field investigations.  A total of 66 structures 
were identified.  Available information on the key features of these structures was 
compiled by referencing past studies and WSC records.  A survey was commissioned to 
gain additional data for the remainder of the structures (56 structures).   Johnston 
Partners completed this survey in January 2008 and the survey report is attached as 
Appendix B...  
The locations of hydraulic structures used in the Flood Study are shown in Figure A1, 
and a summary of hydraulic structure details as used in modelling is given in Table A1 in 
Appendix A.   

• Previous studies, provided by WSC (as discussed above) 
• Hydrologic and hydraulic models developed for selected previous studies: 

o XP-Rafts model of Hue-Hue catchment provided by WSC 
o Steady state HEC-RAS model for Hue Hue catchment, provided by WSC 
o XP-Rafts and HEC-RAS models for a section of Woongarrah Creek after Azzura, 

2003 (reference 8), provided by WSC. 
o XP-Rafts and HEC-RAS models used for the previous Porters Creek study 

(reference 3), which were under possession of Cardno Willing.   
• Pluviograph data, recorded during the October 2004 and June 2007 storm events.  The 

locations of pluviographs are shown in Figure A2, and a summary of the pluviograph 
data sources given in Table A2 in Appendix A. Graphs showing the pluviograph data are 
shown in Figure A4. 

• Records of flood levels from the October 2004 event were taken from Reference 22, and 
records of flood levels from the June 2007 event were provided by WSC.  The location of 
flood levels for these events are shown in Figure A3, and a listing of the levels is 
presented in Table A3, in Appendix A.  

• Records of meteorological data from the June 2007 event (see reference 23) 
• Design rainfall intensities were obtained from AR&R for Warnervale. A summary of the 

design Intensity-Frequency-Duration curves for Warnervale is shown in Figure A4 (with 
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October 2004 and June 2007 events overlain) and a summary of design rainfall 
parameters used is shown in Table A4, in Appendix A. 

• PMP rainfall intensities were estimated using the generalised short duration method 
(GSDM) in Bulletin 53 of the Bureau of Meteorology.  The spatial extent of the PMP 
zones relative to the catchment is shown in Figure A5, and a summary of PMP 
intensities used in shown in Table A5, in Appendix A. 

• Simulated water levels on Wyong River at the confluence with Porters Creek was 
provided by WSC, taken from the original cells model used in Reference 1. A plot of the 
provided hydrograph at “Cell 23” is shown in Appendix A6, and the values are shown in 
Table A6 in Appendix A.  A misclose between the data sources is noted.  No stream 
gauging data was available for the Porters Creek catchment. 

• A stage hydrograph recorded in the Wyong River during the June 2007 event was 
provided by WSC. This hydrograph was recorded at a point approximately 2km 
downstream of the confluence with Porters Creek.  The timing of the stage hydrograph 
was shifted nominally to reflect the expected travel time and change in level from the 
confluence of Porters Creek to the gauging station.  The shifting was performed with 
reference to flooding long sections in Wyong River presented in the PWD 1988 report.  A 
plot of the provided hydrograph is shown in Figure A7 in Appendix A. 
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4 HYDROLOGY 
4.1 Establishment of the Hydrologic Model 

Hydrologic modelling was undertaken to estimate runoff from rainfall. Flow hydrographs at key 
locations throughout the study area input into the hydraulic flood model for two historical floods 
and five design storms.   
 
The hydrologic model that was selected was the rainfall-runoff flood routing package, xprafts. 
This model was chosen because it is a well proven model and is cited by Australian Rainfall & 
Runoff (AR&R) (IE Aust, 1999). 
 
The Porters Creek catchment was subdivided into smaller subcatchments based on land use, 
topography and the location of significant hydraulic features (eg. culverts, stream confluences 
etc).  The 55 km2 catchment was discretised into 100 subcatchments.  The subcatchment 
names and boundaries and the xprafts network layout are shown in Figure 6.  
 
The proportion of pervious and impervious surfaces within each subcatchment was estimated 
based on land use and aerial photography.   Where a subcatchment was estimated to have 
more than 10% of its area as impervious, that catchment was modelled as a ‘split’ 
subcatchment.  The subcatchment was split into pervious and impervious areas and the runoff 
from each area was separately routed to the subcatchment outlet.  Each area was assigned 
separate values for rainfall losses and for roughness. 
 
Subcatchments with estimated imperviousness less than 10% were modelled as a single 
catchment using rainfall losses and roughness values that are applied uniformly across the 
subcatchment. 
 
The rainfall model that was adopted was an initial and continuing loss model.  The surface 
roughness (Manning’s) coefficient was entered for each surface type.  A summary of values 
used for impervious, roughness and loss data used is shown in Table 1, and are based on 
recommended values from AR&R.  Hydrologic model parameters are reported in full in 
Appendix C.1. 
 
Table 1 xprafts Loss and Roughness Parameters  
 
Land-Use Type Initial Loss (mm) Continuing Loss 

(mm / hr) 
Roughness 

Impervious 1.5 0 0.015 
Open Area / Partially Developed 10 2.5 0.025 
Open Area / Forested  15 4 0.06 

 
For each subcatchment, the vector averaged slope was determined from the available 
topographic data.   
 
The routing of hydrographs from one subcatchment outlet (node) to the next downstream 
subcatchment outlet (node) was undertaken using simple lagging.  The time of travel for each 
reach (link) was calculated as the length of the reach divided by an average flow velocity. 
 
 
4.2 Model Calibration 

No historical streamflow data were available for the Porters Creek catchment and hence direct 
calibration of the xprafts model was not undertaken.  The hydrologic model parameters were 
indirectly validated through calibration of the hydraulic model. 
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4.3 Historical Floods 

The xprafts model was used to estimate runoff during the October 2004 and June 2007 storm 
events.  This was done using pluviograph data recorded from nearby stations, as detailed in 
Section 3.4  and Appendix A2. 
 
A summary of estimated peak discharges at selected nodes within the catchment for these 
events are presented in Table 2. The locations of these selected nodes are shown in Figure 7.  
Estimated peak discharges from all nodes in the model are provided in Appendix C.2.1.   
 
Table 2 xprafts Peak Flows at Selected Nodes – Historical Storms  
 

Estimated Peak Flows (m3/s) 
Location 

xprafts 
Node 

October 2004 June 2007 

Hue Hue Creek at Freeway PCA 75.0 89.6 

Buttonderry Creek at Freeway BU4 72.8 91.1 

Buttonderry Creek at Sparks Rd  
(cnr Jack Grant Avenue) BU9a 108.6 136.6 

Warnervale Rd  
(between Virginia Rd and Minnesota Rd) WC11.0 15.2 19.8 

Warnervale Rd  
(between Minnesota Rd and Louisiana Rd) WC1.08 51.9 68.0 

Louisiana Rd  
(near intersection with Warnervale Rd) WC6.05 45.1 45.6 

Porters Creek Swamp Inflows from Warnervale 
Region PC1 211.8 234.9 

Porters Creek Catchment Outflow BU6d 462.4 574.9 
 
 
4.4 Design Floods 

The xprafts model was used to estimate runoff for the 10 yr, 20 yr, 50 yr, 100 yr and 200 yr ARI 
design storm bursts and the PMF event.  
 
For events up to the 200 year ARI event, a uniform distribution of design rainfall over the whole 
catchment was adopted.  Rainfall intensities and temporal patterns for the design storms were 
derived in accordance with the procedures given in AR&R, 1999.  Storm burst durations of 1, 2, 
3, 6, 9, 12 and 18 hrs were modelled for each ARI. 
 
The PMP rainfall and distribution were derived in accordance with the Generalised Short 
Duration Method (GSDM), published in Bulletin 53 by the Bureau of Meteorology, 2003. These 
data are presented in the Stage 1 report.  The 30 min, 45 min, 1 hr, 90 min, 2 hr, 3hr and 6 hr 
duration PMP storms were modelled. 
 
A summary of peak discharges for these design storms at selected nodes within the catchment 
are presented in Table 3. The locations of these selected nodes are shown in Figure 7.  
Estimated peak discharges from all nodes in the model are provided in Appendix C.2.2.  Noter 
that these discharges have not been hydraulically routed and hence are less reliable than 
discharges derived from the hydraulic model, as discussed later. 
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Table 3 Estimated Peak Flows and Critical Storm Durations at Selected Nodes – 
Design and PMP Storms 

 
Estimated Peak Flows (m3/s) and Critical Storm Duration (hrs) 

Location xprafts 
Node 10 yr ARI 20 yr ARI 50 yr ARI 100 yr ARI PMF 

Hue Hue Creek at 
Freeway PCA 56.8 9hr 68.1 6hr 80.2 6hr 91.8 6hr 433.1 3hr 

Buttonderry Creek at 
Freeway BU4 50.6 9hr 60.2 9hr 70.0 6hr 80.4 6hr 398.4 2hr 

Buttonderry Creek at 
Sparks Rd  
(cnr Jack Grant 
Avenue) 

BU9a 79.9 9hr 95.8 9hr 110.9 9hr 126.4 6hr 648.2 2hr 

Warnervale Rd  
(between Virginia Rd 
and Minnesota Rd) 

WC11.0 14.3 12hr 17.1 12hr 20.0 2hr 23.4 2hr 115.1 1hr 

Warnervale Rd  
(between Minnesota 
Rd and Louisiana Rd) 

WC1.08 46.7 2hr 54.4 2hr 61.5 2hr 69.0 2hr 266.8 90m 

Louisiana Rd  
(near intersection with 
Warnervale Rd) 

WC6.05 39.2 2hr 47.1 2hr 54.6 2hr 62.6 2hr 207.2 1hr 

Porters Creek Swamp 
Inflows from 
Warnervale Region 

PC1 165.8 9hr 200.8 6hr 241.0 2hr 280.0 2hr 1300.9 90m 

Porters Creek 
Catchment Outflow BU6d 360.4 9hr 430.6 9hr 500.0 9hr 568.5 9hr 2778.3 3hr 
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5 HYDRAULICS 
 
5.1 Establishment of 1D/2D Hydraulic Model  

The fully two dimensional (2D) hydrodynamic model Tuflow was chosen for the purposes of 
fulfilling the objectives in this study.  It is a state-of-the-art unsteady hydrodynamic model that is 
widely applied in Australia and overseas. 
 
Within the Tuflow model suite, the ESTRY engine supports 1D analysis of selected features, 
such as bridge crossings, weirs, culverts, levees and user defined flow paths.  This 1D 
component interacts dynamically with the 2D Tuflow engine.  Using this approach, selected 1D 
elements can be modelled at a greater resolution (albeit in 1D), which allows optimisation of 
accuracy at important locations without adversely impacting on the model size and runtime.  
The model is very flexible in terms of the configuration and orientation of cells. 
 
Data provided by WSC (as detailed in Stage 1 report) was used to develop a digital elevation 
model of the catchment which serves as the base and boundary of the hydraulic model.  Key 
hydraulic features such as culverts and road crossings were identified and subject to detailed 
survey (detailed in Stage 1 report).  Culverts and road crossings were input as 1D elements into 
the model.  The layout of the hydraulic model is shown in Figure 8. 
 
A cell size of 15m was adopted generally in the floodplain, and in urban areas a nested 4m cell 
size was used.  The finer grid was used at Warnervale.  The purpose of this arrangement was to 
reduce the model size and model simulation run time.  The spatial resolution of the final results 
is equal to the grid size, and this should be borne in mind by Council when interpreting the 
results because the results are not available at finer resolutions.  However the model is capable 
of being refined in the future if required in order to provide more detailed results. 
 
The model was established to represent the existing catchment conditions.  Aerial photography, 
cadastral and land use data was used to select roughness zones for the floodplain surfaces 
(See Figures 2, 3 and 4). Developed areas are represented by model roughness.  Three 
roughness zones were used, using the same values as for the hydrologic model as summarised 
in Table 1.  The spatial layout of the roughness zones used in the hydraulic model is shown in 
Figure 9.  Individual buildings have not been “blocked out” in the model. 
 
Various tailwater conditions at the confluence with Wyong River were assessed. These are 
discussed below. 
 
 
5.2 Historical Floods (Model Calibration) 

Hydrographs from the hydrologic models of the October 2004 and June 2007 events were input 
into the hydraulic model, and the hydraulic model was run and the resulting flood depths were 
compared to surveyed flood levels provided by WSC.  
 
A uniform flow tailwater condition was used for each event.  Testing of the model sensitivity to 
alternative tailwater levels was undertaken by also modelling the June 2007 event with a 
tailwater hydrograph.  This is discussed in Section 5.5. 
 
Model parameters were adjusted until a reasonable agreement between surveyed and modelled 
peak water levels at each location was found.  The estimated flood levels for historical floods 
using the final hydraulic model are compared with observed flood levels for the October 2004 
and June 2007 events in Appendix D.1 and D.2 respectively. Plans of the estimated flood 
extents for October 2004 and June 2007 events were also produced, and are shown in 
Appendix D.1 and D.2 respectively. 
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The model results in the tables in Appendix D show reasonable agreement with observed flood 
levels.  For the June 2007 flood, the model predictions are generally slightly higher than 
observations.  It is possible that the observation does not represent the peak of the flood, for 
example at point P14 which would have been inaccessible during or for some time after the 
flood. 
 
For the October 2004 flood, the model results are generally within ± 0.3m of the observations 
and equally scattered above and below the observations.  As this flood was understood to have 
been caused by a intense local storm event, it is possible that there were local variations in 
rainfall intensity which were not picked up in the observed pluviograph data.  This would have 
contributed to the variability of calibration results.  Overall, it is considered that the accuracy of 
the model calibration is reasonable and acceptable for the purposes of this study. 
 
5.3 Design Floods 

5.3.1 Design Floods in Porters Creek 

The calibrated hydraulic model was then used to estimate design flood levels, using the 
hydrographs generated by the hydrologic model. 
 
Hydraulic modelling of the 100 year ARI design flood showed that the 9 hour duration storm 
generally produced the peak flood levels in the study area.  The 9 hr duration event was 
selected for hydraulic modelling in all design cases. For the PMF floods, the 1hr event was 
adopted. 
 
For design and PMF storms, tailwater levels at the confluence with Wyong River were modelled 
as a fixed level equal to the estimated flood level in the Wyong River at the time of peak flow 
from Porters Creek as provided by WSC.  These levels used are summarised in Table 4. 
 
Table 4 Fixed Tailwater Levels Used in Modelling of Design Floods  
 

ARI (years) Tailwater Level 
(m AHD) 

10 5.03 
20 5.20 
50 5.52 

100 5.80 
200 5.92 
PMF 6.53 

 
The hydraulic model was run to estimate flood levels and velocities through the catchment for 
each design event.  These data were also used to produce flood maps as discussed in 
Section 5.4. 
 
5.3.2 Design Floods in Wyong River 

Flooding in Porters Creek can also occur as a consequence of backwater from flooding in 
Wyong River.  It is unlikely that the timing of flood event hydrographs from these two 
catchments would coincide due to the significant difference in the size of the catchments. 
 
The potential impact of flooding within the Porters Creek catchment from the 100 yr ARI event in 
Wyong River was examined by using the calibrated hydraulic model.  A stage hydrograph for 
Wyong River at the confluence with Porters Creek taken from a previous study (Table A6) was 
used as input to the model for a case where no rainfall was received within Porters Creek 
catchment. 
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5.4 Comparisons with Past Models 

Flood levels predicted by the numerical model were compared to flood levels from previous 
models.  The results are tabulated in Appendix D3, and the locations of the levels are shown in 
Figure D3, in Appendix D. 
 
 
5.5 Mapping of Design Floods 

5.5.1 Flood Extent, Depths and Levels 

Plans showing predicted peak flood levels for the 9 hour duration 200, 100, 50, 20, 10 year ARI 
storms and the 1 hour duration PMF storm under existing catchment conditions are shown in 
Figures E1 to E6 respectively.  Peak flood levels are shown with contours at 0.5 m intervals.   
 
Also shown in these figures are the flood depths that are associated with the peak flood levels.  
The flood depths are shown using a colour-coded presentation. 
 
Predicted flood levels were also compared against past models of the Porters Creek catchment.  
These are summarised in Appendix D.3. 
 
A plan showing the predicted peak flood levels for the design 100 yr ARI storm in Wyong River 
from the PWD 1988 study (no storm in Porters Creek catchment) is also shown in Figure E7.   
 
5.5.2 Flood Velocities 

Plans showing predicted peak flood velocity for 9 hour duration 200, 100, 50, 20, 10 year ARI 
storms and the 1 hour duration PMF storm under existing catchment conditions are shown in 
Figures E8 to E13 respectively. 
 
5.5.3 Provisional Flood Hazard 

The results of a flood study can also be used to characterise the changing hazards at key 
locations within a floodplain as a function of flood frequency.  In some locations it is expected 
that the hazard varies from No Hazard (in minor events floodwaters do not inundate the site) to 
Low Hazard (in major floods floodwaters inundate the site to shallow depths) to High Hazard (in 
extreme events where the site is under metres of flooding). 
 
In the past there has been uncertainty over how to interpret the hydraulic categories and hazard 
ratings that are calculated for a number of events, in terms of an overall floodplain management 
policy. 
 
The approach adopted in this flood study is to map the provisional flood hazard, as defined in 
the Floodplain Development Manual (April 2005) for the 100 year ARI flood.  It is assumed that 
this is the flood that will be used for planning purposes by Council.  This approach is also 
consistent with other flood studies for other parts of the Wyong Shire. 
  
A plan showing provisional flood hazard for Porters Creek in the 100 year ARI flood is attached 
as Figure E14. 
 
5.5.4 Hydraulic Categories 

The damages and disruption caused by floodwaters depend on the extent and duration of flood 
inundation, and on the depth and the velocity of flow.  The hydraulic categories (floodway, flood 
storage and flood fringe) are typically defined in accordance with the NSW Government’s 
Floodplain Development Manual (April 2005) as follows: 
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• floodways tend to be aligned with natural channels and carry the main volumes of water 
during floods, often at substantial flow velocities; 

• flood storage areas become filled with water for temporary storage during floods; 
• flood fringe areas are those remaining after floodways and storage areas have been 

defined. 
 
Figure E15 shows the Hydraulic Categories for the Porters Creek study area, for the 100 year 
ARI flood.  The selection of the 100 year ARI event is consistent with previous flood studies that 
have been carried out for Council in other parts of Wyong Shire.  The method of mapping the 
hydraulic categories is as follows: 
 

• Floodways are mapped as the predicted 10 year ARI flood extent, with some manual 
adjustments to ensure that floodways are continuous (except at culverts) and that 
defined channels are categorised as floodways. 

• Flood storage is the remaining area where flood depth is greater than 0.2 m; and 
• Flood fringe is the remaining area within the 100 year AR flood extent which is not 

either Floodway or Flood Fringe. 
 
The spatial resolution of the mapping is limited by the cell size of the hydraulic model.  As noted 
in Section 5.1, the cell size is 15 m in general and 4 m in urban areas including Warnervale. 
 
 
5.6 Discussion of Results 

Detailed maps of the model outputs have been produced for each design event and are 
attached in Appendix E of this study.  It is envisaged that these maps will form the basis for 
further floodplain management plans, as per the recommendations of the Floodplain 
Development Manual (April 2005).  Maps include peak flood depth and levels, peak flow 
velocities, provisional flood hazard and hydraulic categories. 
 
The flood maps show only minor variations in flood extent across a range of flood ARI’s.  This is 
in part due to the scale of the maps, but also due to the nature of the floodplain which has 
extensive areas of very flat land bounded by steeper slopes.  The flood depth in the Porters 
Creek wetland is significantly influenced by Wyong River.  In the upper tributary creeks, 
generally to the east and north-west of the study area, flood depths and velocities vary with ARI 
and are significantly influenced by local features such as culverts and detention basins. 
 
The results have also been provided to Council in digital form in order to allow more detailed 
inquiry of flood details for any property. 
 
 
5.7 Sensitivity Testing 

5.7.1 Wyong River Levels 

 
A stage hydrograph recorded in the Wyong River during the June 2007 event was provided by 
WSC, as discussed in Section 3.4.  The hydraulic model was re-run using the June 2007 rainfall 
using the adjusted stage hydrograph to define the downstream tailwater levels.  The results are 
compared against uniform flow tailwater conditions in Appendix D.5.  The results show that east 
of the railway line, there is virtually no difference in predicted flood levels.  However on the 
western side of the railway there are differences of up to 0.5 metre, indicating that in this area it 
is necessary to take detailed consideration of Wyong River tailwater conditions.. 
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5.7.2 Climate Change 

A scenario was also run to examine the sensitivity of the catchment to changes in rainfall 
intensity, where the 100 yr ARI design rainfall intensities were factored up by 30 %.  This value 
corresponds to the high end guideline figure for possible climate change scenarios as indicated 
in the DECC 2007 guidelines “Practical Consideration of Climate Change”. 
 
 
The resulting flood levels are compared against the standard predicted 100 year ARI flood 
levels in Appendix D.6, page D.11.  The predicted increase in flood levels due to this high end 
climate change scenario si between 0.06 and 0.29m.  The highest increase is in the upper 
catchment, near Sparks Road Woongarrah.  At the scale of the maps, the difference in flood 
extents is not discernible.  It would be appropriate for Council’s flood planning policies to include 
a freeboard allowance on flood levels to cover the potential impacts of the climate change 
scenario. 
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Table A1 - Details of Hydraulic Structures Used In Hydraulic Model 
 

Number Name Waterway Type Easting Northing Data Source Length US invert DS invert 
Diameter / 
Width Height 

No. Cells/ 
Barrels 

Bridge top 
level 

       m m AHD m AHD m m  m AHD 
1 Porters Ck Bridge Porters Ck Bridge 352482.03 6316761.62 Johnson Ptnrs 2007 14 -0.001 -0.365 vary  0 3.93 
2 Hue Hue Rd Buttonderry Ck Boxes 353032.25 6323262.82 Johnson Ptnrs 2007 15 19.48 19.44 2.73 1.55 3 21.92 
3 Buttonderry CB Buttonderry Ck Pipes 353317.62 6322578.38 Johnson Ptnrs 2007 75 16.97 16.72 1.05  2 19.75 
4 Buttonderry CA Buttonderry Ck Box 353230.57 6322504.82 Johnson Ptnrs 2007 112 15.18 14.8 4 4 1 21.74 
5 Kiar Ridge Rd 1  Pipes 353564.1 6323897.22 Johnson Ptnrs 2007 8.6 23.82 23.79 0.6  2 24.68 
5 Kiar Ridge Rd 2  Pipes 353564.1 6323897.22 Johnson Ptnrs 2007 8.6 23.67 23.64 0.6  2 24.72 
6 Buttonderry CC Buttonderry Ck Box 353669.69 6322833.38 Johnson Ptnrs 2007 52 17.31 17.07 3 1.5 3 20.27 
7 Buttonderry CD Buttonderry Ck Pipe 354128.2 6323049.55 Johnson Ptnrs 2007 63.6 18.27 17.99 1.5  1 22.18 
8 Sparks Rd near Mount  Boxes 354734.61 6320951.21 Johnson Ptnrs 2007 17 7.8 7.79 2.4 1.53 4 10.27 
9 Freeway Culvt AA  Boxes 351994.58 6320898.88 Johnson Ptnrs 2007 49 4.69 4.62 3 1.8 3 8.59 

10 Freeway Culvt AB  Boxes 352051.92 6320977.75 Johnson Ptnrs 2007 49 4.66 4.53 3 1.8 3 8.17 
11 Holloway Dr  Pipes 351620.96 6321026.51 Johnson Ptnrs 2007 12.3 8.91 8.72 0.75  3 10.37 
12 F3 freeway  Pipe 351501.51 6317792.25 Johnson Ptnrs 2007 67 8.49 6.14 0.9  1 12.31 
13 F3 freeway  Boxes 351316.23 6318768.5 Johnson Ptnrs 2007 56 1.78 1.81 3 1.8 3 7.22 
14 St Johns Rd  Bridge 351387.98 6319737.77 Johnson Ptnrs 2007 30 7.65 6.88 underpass  1 13.4 
15 Hue Hue Rd  Boxes 350906.19 6320583.72 Johnson Ptnrs 2007 11 16.85 16.78 1.2 0.77 2 18.41 
16 Buttonderry CG Buttonderry Ck Boxes 354573.35 6321132.96 Johnson Ptnrs 2007 22 7.87 7.55 2.4 1.8 5 10.75 
17 Buttonderry CF Buttonderry Ck Boxes 354461.13 6321252.11 Johnson Ptnrs 2007 18.4 9.01 8.85 2.45 1.22 5 11.01 
18 Cottesloe access AF  3span br 351518.87 6323968.7 Hue Hue ch 4.075 17 15.7 15.586  0 0  
19 Pipes AE 1  Pipe 351473.88 6323603.89 Johnson Ptnrs 2007 4.5 14.71 14.76 0.6  1 15.6 
19 Pipes AE 2  Pipe 351473.88 6323603.89 Johnson Ptnrs 2007 4.5 14.6 14.62 0.6  1 15.65 
19 Pipes AE 3  Pipe 351473.88 6323603.89 Johnson Ptnrs 2007 4.5 14.46 14.35 0.6  1 15.81 
19 Pipes AE 4  Pipe 351473.88 6323603.89 Johnson Ptnrs 2007 4.5 14.7 14.68 0.6  1 15.7 
20 Sandra St Culv AD  Boxes 351513.08 6322850.04 Johnson Ptnrs 2007 9 12.41 12.35 2.75 1.23 3 13.95 
21 Hue Hue Rd Culv AC  Boxes 351854.21 6322251.74 Johnson Ptnrs 2007 10 9.45 9.41 3.05 1.53 3 11.62 
22 Pacific Hwy Woongarrah Ck Pipes 359865.44 6320750.45 Johnson Ptnrs 2007 47 27.34 26.28 0.9  3 28.62 
23 Arizona Rd 1 Woongarrah Ck Pipes 359644.56 6320844.57 Johnson Ptnrs 2007 17 24.75 24.65 0.9  3 25.92 

24 Mataram Rd 
Branch Maurie Breen 
Ck Pipe 358920.31 6320780.55 Johnson Ptnrs 2007   20.07 1.05  1  

25 Mataram Rd West Woongarrah Ck Box 358555.58 6320839.11 Azzurra 2003 16 15.74 15.74 1.8 0.75 4  
26 Sparks Rd Woongarrah Ck  358044.6 6320467.67 Azzurra 2003 33 11.85 11.8 2.4 1.125 6  
27 Trib 4 @ Ridgewood Drive Trib 4 Box 357942.01 6320745.02 Johnson Ptnrs 2007 19 13.98 13.88 1.5 1.2 1 15.79 
27 Trib 4 @ Ridgewood Drive Trib 4 Box 357942.01 6320745.02 Johnson Ptnrs 2007 19 14 13.9 1.5 1.2 1 15.79 
27 Trib 4 @ Ridgewood Drive Trib 4 Box 357942.01 6320745.02 Johnson Ptnrs 2007 19 13.99 13.89 1.5 1.4 1 15.79 
28 Trib 4 @ Hiawatha Road Trib 4 Pipes 357708.2 6320863.47 Johnson Ptnrs 2007 102.4 19.1 16.56 0.9  3 20.9 
29 Warnervale Rd  Woongarrah Ck Pipe 357591.55 6319878.63 Azzurra 2003 11 7.79 7.78 0.375  4  
30 Virginia Rd Warnervale Ck Pipe 356257 6319227.05 YCE survey 26 3.36 3.34 1.5  2  
31 Main Nth Rail Warnervale Ck Box 354244.73 6318410.84 Johnson Ptnrs 2005 10 2.67 2.57 4.4 2.21 2  
32 Main Nth Rail Warnervale Ck Box 354335.72 6318627.89 Johnson Ptnrs 2005 16 2.57 2.42 2.95 2.58 3  
33 Main Nth Rail Warnervale Ck Box 354386.78 6318740.62 Johnson Ptnrs 2005 14 2.34 2.23 2.75 2.45 3  
34 Pacific Hwy  Box 357590.67 6318413.76 Johnson Ptnrs 2007 16 12.56 12.38 1.5 1 1 14.3 
35 Virginia Rd  Boxes 356454.69 6320460.07 Johnson Ptnrs 2007 10 12.04 11.97 1.52 0.6 2 13.25 
36 Warnervale Rd 2  Pipes 356677.66 6320021.62 Johnson Ptnrs 2007 10 7.95 7.85 1.2  4 9.39 
37 Main Nth Railway Upstream inlet  Box 356407.11 6321029.7 Johnson Ptnrs 2007 15.5 20.34 20.15 1.5 1.2 1 28.62 

37 
Main Nth Railway downstream 
outlet  half circular 356407.11 6321029.7 Johnson Ptnrs 2007 15.5 20.15 19.95 2.9  1  

38 Sparks Rd   Boxes 356584.19 6320776.8 Johnson Ptnrs 2007 31 16.24 15.62 1.85 0.75 3 19.75 
39 Main Nth Railway  Pipe 356111.67 6320694.09 Johnson Ptnrs 2007 24.4 19.12 18.91 1.5  1 23.23 
40 Pacific Hwy  Boxes 356908.4 6318544.44 Johnson Ptnrs 2007 47 7.69 7.53 1.5 1.2 3 9.54 
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Number Name Waterway Type Easting Northing Data Source Length US invert DS invert 
Diameter / 
Width Height 

No. Cells/ 
Barrels 

Bridge top 
level 

       m m AHD m AHD m m  m AHD 
41A Pacific Hwy Wadalba Ck Pipes 356213.11 6318600.34 Johnson Ptnrs 2007 20 5.37 5.22 0.45  2 6.46 
41B Pacific Hwy Wadalba Ck Pipe 356213.11 6318600.34 Johnson Ptnrs 2007 21 5.33 5.2 0.45  1 6.54 
41C Pacific Hwy Wadalba Ck Boxes 356213.11 6318600.34 Johnson Ptnrs 2007 18 5.44 5.33 1.8 0.45 2 6.7 
42 Pacific Hwy  Box 356064.66 6317950.32 Johnson Ptnrs 2007   10.16 2.45 1.5 1 13.38 
43 Main Nth Rail  Box 355615.92 6320322.88 Johnson Ptnrs 2007 18 8.63 8.22 1.52 1.48 1 13.75 
44 Warnervale Rd 1  Pipes 355662.09 6320197.08 Johnson Ptnrs 2007 10 7.51 7.35 0.6  4 8.28 
45 Pacific Hwy Maurie Breen Ck Box (main) 359549.24 6320131.77 Johnson Ptnrs 2007 13 28.08 27.88 1.67 0.62 2 29.19 
46 Mataram Rd Maurie Breen Ck Boxes 359346.09 6320710.96 Johnson Ptnrs 2007 17 21.84 21.77 2.43 1.18 3 23.49 
47 Barrington Dr Maurie Breen Ck Boxes 359382.69 6320458.14 Johnson Ptnrs 2007 19.5 24.55 24.48 3.6 1.18 3 26.38 
48 Tribe 3 @ Paperbark St Trib 3 Boxes 357501.54 6320496.1 Johnson Ptnrs 2007 12 11.86 11.85 1.2 1.2 2 15.6 
48 Tribe 3 @ Paperbark St Trib 3 Box 357501.54 6320496.1 Johnson Ptnrs 2007 12 11.86 11.85 1.3 1.2 1 15.6 
49 Tribe 3 @ Sparks Tribe 3 @ Sparks Rd Boxes 357337.82 6320650.44 Johnson Ptnrs 2007 110.4 11.86 11.85 1.2 1.2 2 15.6 
49 Tribe 3 @ Sparks Tribe 3 @ Sparks Rd Box 357337.82 6320650.44 Johnson Ptnrs 2007 110.4 11.86 11.85 2.4 0.9 1  
50 Pacific Hwy 1 Kanwal Ck Pipe 359136.14 6319509.16 Johnson Ptnrs 2007 32 18.85 18.59 1.5  1 20.98 
50 Pacific Hwy 2 Kanwal Ck Box 359136.14 6319509.16 Johnson Ptnrs 2007 23 18.59 18.33 1.65 0.9 1 19.66 
51 Lakewood Dr Kanwal Ck Box 358887.59 6319541.48 Johnson Ptnrs 2007 7.5 14.66 14.64 2.45 1.45 1 16.4 
52 Louisiana Rd D Kanwal Ck Box 357985.3 6319677.98 Warnervl tribl ch 445 18 9.825 9.775 3.09 1.22 7  
53 De Havilland Cct  Box 358197.51 6319404.71 Johnson Ptnrs 2007   24.67 3.2 0.9 1 13.08 
54 Pacific Hwy/Wiowera  Pipe 358771.49 6318724.75 Johnson Ptnrs 2007   29.2 0.9  1 31.18 
55 Pacific Hwy @ Hospital  Box 358328.47 6318478.51 SWMM model 33 12.21 12.08 1.65 0.975 2  
56 Louisiana Rd Warnervale Ck  357848.9 6318793.91 SWMM model 19 8.15 7.92 0.9  1  

57 Minnesota Rd Warnervale Ck  357086.54 6319093.34
Flood Study WP7b 
SWMM 12 5.05 5.04 4 0.55 1  

58 Hue Hue Rd Buttonderry Ck Pipe 352520.44 6322636.1 Johnson Ptnrs 2007 23 26.4 25.89 0.9  1 28.14 
59 Primrose Dr Kanwal Ck Bridge 358403.14 6319631.79 Johnson Ptnrs 2007 18.5 12.71 13.02 vary  1 15.58 
60 Arizona Rd  Woongarrah Ck Pipes 359675.01 6320804.65 Johnson Ptnrs 2007 18.5 25.1 25 1.05  3 26.6 
61 Track Warnervale Ck Pipes 355479.85 6318911.98 Johnson Ptnrs 2007 7.5 2.4 2.4 1.5  3 4.03 
62 Railway Road  Pipes 355592.34 6320351.35 Johnson Ptnrs 2007 12 8.88 8.88 0.75  2 10.62 
63 Sparks Rd  Boxes 355604.23 6320743 Johnson Ptnrs 2007 30 14.57 14.32 1.85 0.75 2 18.84 

 
Note:  coordinates are MGA, Zone 56 
 Levels are in metres  to AHD. 
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Table A2 Pluviograph Station Data Used for the October 2004 and June 2007 Flood Events 

Event Station Name Record Start Record End Record 
Interval 

Wyong Weir 29th Sep 06   00:00 3rd Oct 06   00:00 15 minute 
Wyee 29th Sep 06   00:00 3rd Oct 06   00:00 1 minute 
Toukley 29th Sep 06   00:00 3rd Oct 06   00:00 5 minute 
Whitmans Ridge 29th Sep 06   00:00 3rd Oct 06   00:00 1 minute 

October 2004 

Warnervale 29th Sep 06   00:00 3rd Oct 06   00:00 1 minute 
June 2007 Warnervale 7th Jun 07   00:00 10th Jun 07  23:59 1 minute 

 
 
* See Figure A1 for pluviograph locations and Figure A4 for plots of pluviograph data 
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TABLE A3 – Details of Flood Survey Marks, October 2004 and June 2007 Events 
 
October 2004 Flood Marks    
ID Easting Northing Level Description 
FL MK @No48 359609.5 6320157 31.9 - 
FL MK1 358885.1 6319544 16.79 - 
FL MK10 359900.2 6320749 29.83 - 
FL MK11 359447.2 6320283 27.3 - 
FL MK13 358029.8 6320697 14.86 - 
FL MK15 359177.2 6319527 21.3 - 
FL MK16 359144.7 6319460 21.59 - 
FL MK17 359551.9 6320094 30.69 - 
FL MK18 359568.8 6320134 30.49 - 
FL MK19 359649.2 6320804 26.73 - 
FL MK2 358853.7 6319569 16.7 - 
FL MK20 359682.8 6320798 26.88 - 
FL MK21 359617.2 6320849 25.84 - 
FL MK22 358596.3 6320837 17.22 - 
FL MK23 358534 6320847 17.37 - 
FL MK24 357478.6 6320474 14.34 - 
FL MK25 357986.1 6320431 13.35 - 
FL MK26 358960.4 6318197 25.1 - 
FL MK27 357027.9 6318760 6.47 - 
FL MK28 357107.8 6319291 7.2 - 
FL MK29 357131.3 6319331 7.88 - 
FL MK3 358783.9 6319604 16.63 - 
FL MK30 357927.4 6320064 10.71 - 
FL MK32 357826.7 6318699 9.62 - 
FL MK33 No644 358221.7 6318487 13.5 - 
FL MK34 356196.6 6318575 7 - 
FL MK35 356186.5 6318561 6.99 - 
FL MK36 354261.4 6318416 3.65 - 
FL MK37 354353.4 6318636 3.47 - 
FL MK38 354409 6318754 3.72 - 
FL MK4 357962 6319593 11.4 - 
FL MK40 358269.5 6319400 13.86 - 
FL MK41 358297 6319383 14.35 - 
FL MK42 358313.1 6319365 15.12 - 
FL MK43 358308.1 6319349 15.36 - 
FL MK44 358330.8 6319346 15.6 - 
FL MK45 358328.9 6319351 15.32 - 
FL MK46 358530.6 6319690 15.16 - 
FL MK47 358516.8 6319677 15.27 - 
FL MK5 357988.9 6319716 11.01 - 
FL MK6 357793.5 6319860 10.16 - 
FL MK7 367494.6 6319906 9.52 - 
FL MK8 359624.9 6320198 31.99 - 
FL MK9 359886.8 6320730 29.7 - 
FL No1 358784.3 6319610 16.86 - 
FL No1 357472.2 6320465 14.87 - 
FL No1 357407.6 6320532 15.81 - 
FL No22 359030.1 6318238 27.55 - 
FL No234 357795.1 6319865 10.52 - 
FL No25 358309.8 6319358 15.32 - 
FL No48 359507.7 6320158 31.68 - 
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FL No50 359612.2 6320178 31.98 - 
FL No52 359621.7 6320189 32.02 - 
FL No642 358207.6 6318487 13.9 - 
FL No646 358239.2 6318489 13.64 - 
FL No650 358270.6 6318494 13.88 - 
FL No650 358251.6 6318491 13.74 - 
     
June 2007 Flood Marks    
ID Easting Northing Level Description 
P1 352760.9 6317605 5.75 Yellow paint found near base of lamp post. 

P2 355556.5 6318543 4.04 

At north western Corner of Lucca Rd. Yellow Paint 
found 0.65m above ground level on northern side of 
road. 

P3 355670.2 6318051 8.2 
Concrete Recyclers at Lot 60, end of Donaldson Street. 
The R.L. is the level obtained for the floor level + 50mm. 

P4 356245.8 6318731 5.47 

Intersection of Cherry Blossom Crescent and 
Bougainvillea Road West. Level taken next to small 
tree, no paint found. 

P5 356659.1 6318860 6.16 

Level taken on edge beam on western side of Cherry 
Blossom Crescent, 30m North of Lobellia Place. Yellow 
paint gone. 

P6 357026.7 6318760 6.76 

Paper bark tree found, 1.93m south of p7 on western 
side of Minnesota Road. Level taken on yellow paint 
(300mm above ground level). 

P7 357054.6 6318953 6.92 

Level taken next to tree with yellow paint at base, at the 
entrance to the sewer pump station on Minnesota 
Road. 

P8 356714.3 6320011 9.09 

South side of Warnervale Road. North West corner of 
No. 125/129. 1/2 way between Minnesota Road and 
Virginia Road. Level taken at base of HP post. 

P9 357515.6 6319885 8.82 
40m East of Ebony Drive, on south side of Warnervale 
Road. Level taken at base of Power Pole. 

P10 358001.4 6319704 10.83 

25m North of Water Course on Louisiana Road, on the 
eastern side of the road. Level taken at base of 
Telecom post. 

P11 357820.2 6318713 9.19 

Approximately 300m north from Pacific Highway. 1.5m 
behind western fence line along Louisiana Road. Shot 
taken at ground level (ie. base) at sewer manhole. 

P12 358811.8 6319582 16.4 

No. 10 Kite Crescent. Post now gone. Depression 
found. Level taken at approximately the same position 
as indicated in photo issued by Wyong Shire Council. 

P13 356280.4 6319324 5.36 Second barb from the base of the corner fence post. 

P14 354358.1 6318784 2.67 

Tree on D/S side of Culvert 1 near telegraph pole 
marker X1. Yellow paint line on tree, also marker with 
pink ribbon. 

P15 354392.4 6318732 4.19 U/S side of Culvert 1 near telegraph pole marker X1. 

P16 354344.9 6318629 3.85 
Culvert 2 U/S side marked on wingwall with yellow paint 
line. 

P17 354325.7 6318622 3.96 
Remains of yellow paint found on wingwall on D/S side 
of Culvert 2. 

P18 352396.1 6316814 4.09 Level taken on fence post, 3 barbs from the bottom. 
 
Note:  coordinates are MGA, Zone 56 
 Levels are to AHD. 
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October 2004 Event June 2007 Event 
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Intensity-Frequency-Duration Curves for Warnervale Intensity-Frequency-Duration Curves for Warnervale 

Showing Recorded Peak Bursts During October 2004 Event Showing Recorded Peak Bursts During June 2007 Event 

Figure A4 – IFD Curves for Warnervale, Showing Historical Pluviograph Data
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Table A4 Design Rainfall Intensities for Warnervale 
Duration 
(mins) 1 yr 2 yr 5 yr 10 yr 20 yr 50 yr 100 yr 500 yr 

15 56.3  72.4  92.9  104.7  120.3  140.7  156.2  193.1  
25 43.8  56.4  72.6  82.0  94.3  110.5  122.8  152.1  
30 39.8  51.3  66.1  74.7  86.0  100.8  112.1  138.9  
45 31.9  41.2  53.2  60.2  69.4  81.4  90.6  112.4  
60 27.1  35.0  45.3  51.3  59.2  69.5  77.4  96.2  
90 21.7  28.0  36.2  41.0  47.3  55.6  62.0  77.0  

120 18.4  23.8  30.8  34.9  40.3  47.3  52.7  65.6  
180 14.6  18.8  24.4  27.7  32.0  37.6  41.9  52.2  
360 9.8  12.6  16.4  18.6  21.5  25.3  28.3  35.2  
600 7.3  9.4  12.3  13.9  16.1  19.0  21.2  26.4  
720 6.6  8.5  11.1  12.6  14.5  17.1  19.1  23.8  
1080 5.1  6.6  8.7  9.9  11.5  13.6  15.2  19.1  
1440 4.2  5.5  7.3  8.3  9.7  11.5  12.9  16.3  
2160 3.3  4.2  5.7  6.5  7.6  9.1  10.2  12.9  
4320 2.0  2.6  3.5  4.1  4.8  5.8  6.6  8.4  
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Table A5  PMP Intensities for Porters Creek Catchment 

PMP Intensity (mm/yr) 
Zone 15 

Min 
30 
Min 

45 
Min 

1 
Hour 

90 
Min 

2 
Hour 

3 
Hour 

4 
Hour 

5 
Hour 

6 
Hour 

A 677 491 414 360 310 272 219 188 166 146 
B 586 433 367 323 275 241 193 166 146 129 
C 507 380 318 285 246 214 173 146 128 114 
D 466 327 288 264 226 194 163 140 121 108 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure  A6  Flood Hydrograph at Confluence of Wyong River and Porters Creek 
From 1990 PWD Cells Model “Cell 23” 
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Table A6  Stage Hydrograph at Confluence of Wyong River and Porters Creek 
                 From 1990 PWD Cells Model “Cell 23” 

 

Flood Levels Time 
(hrs) 20yr ARI 50yr ARI 100yr ARI 

1 1.11 0.99 1.11 
2 1.09 1.11 1.09 
3 1.15 1.08 1.14 
4 1.25 1.12 1.25 
5 1.44 1.18 1.51 
6 1.79 1.32 1.97 
7 2.32 1.61 2.57 
8 2.89 2.11 3.06 
9 3.42 2.66 3.43 

10 3.67 3.12 3.62 
11 3.92 3.47 3.85 
12 4.76 3.68 4.65 
13 5.18 3.98 5.28 
14 5.33 4.84 5.63 
15 5.4 5.31 5.88 
16 5.45 5.53 6.06 
17 5.46 5.7 6.16 
18 5.47 5.79 6.22 
19 5.43 5.85 6.19 
20 5.35 5.88 6.09 
21 5.23 5.84 5.98 
22 5.11 5.76 5.85 
23 4.99 5.65 5.71 
24 4.86 5.52 5.55 
25 4.74 5.38 5.39 
26 4.61 5.24 5.24 
27 4.47 5.09 5.09 
28 4.32 4.96 4.95 
29 4.14 4.83 4.81 
30 3.95 4.7 4.68 
31 3.75 4.56 4.54 
32 3.52 4.41 4.38 
33 3.29 4.24 4.21 
34 3.08 4.05 4.01 
35 2.87 3.85 3.81 
36 2.67 3.63 3.59 
37 2.49 3.39 3.35 

 
 



Porters Creek Flood Study 
 
 

 
 
Final_Jul09.doc Page A-15 July 2009 

Figure A7  Hydrographs of Wyong River for June 2007 Event 
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B  

APPENDIX B STRUCTURE SURVEY REPORT 
 

(refer to separate bound volume) 
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C  

 
APPENDIX C HYDROLOGIC MODEL SETUP AND RESULTS 
 
 
 
Table C.1 Hydrologic Model Parameters Page C-2 
 

Estimated Peak Discharges 
 
Table C.2.1 Estimated Peak Discharges, Historical Events Page C-6 
 
Table C.2.2 Estimated Peak Discharges, Design and PMP Events Page C-7 
 
Note:  these discharges are unrouted flows from a hydrological model.  A more accurate 

estimate of discharge can be obtained from the hydraulic model, described in Appendix D. 
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Table C.1 Hydrologic Model Parameters 
 

Link Label Catchment Area (Ha) Slope (%) Impervious (%) Initial Loss (mm) Continuing Loss (mm) Catchment Roughness 
(PERN) 

 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 

BU6c 11.18 3.726 3.58 3.58 5 100 10 1.5 2.5 0 0.06 0.015 
BU6a 119.46 0 2.6 0 5 0 15 0 4 0 0.06 0 
WC1.15 79.89 0 1.72 0 5 0 15 0 4 0 0.025 0 
WC12.0 34.29 14.005 3.2 3.2 0 100 15 1.5 4 0 0.025 0.015 
WC11c 10.92 0 2.68 0 0 0 15 0 4 0 0.025 0 
WC11d 20.97 5.243 1.7 1.7 0 100 15 1.5 4 0 0.025 0.015 
WC11a 17.75 0 2.88 0 0 0 15 0 4 0 0.025 0 
WC11b 30.78 3.421 2.61 2.61 0 100 15 1.5 4 0 0.025 0.015 
WC11.0 53.21 0 1.11 0 0 0 15 0 4 0 0.025 0 
WC11.01 62.27 0 0.79 0 5 0 15 0 4 0 0.025 0 
WC9.0 56.9 0 1.58 0 5 0 10 0 2.5 0 0.025 0 
WC6.06 35.14 9.912 1.12 1.12 0 100 15 1.5 4 0 0.025 0.015 
WC1.10 28.1 11.26 4.33 4.33 0 100 15 1.5 4 0 0.025 0.015 
WC9.02 28.58 0 0.83 0 5 0 15 0 4 0 0.025 0 
WC2.02 13.8 20.695 2.5 2.5 0 100 10 1.5 2.5 0 0.025 0.015 
WC1.0 8.67 16.108 1.47 1.47 0 100 10 1.5 2.5 0 0.025 0.015 
WC1.01 5.34 9.92 1.9 1.9 0 100 10 1.5 2.5 0 0.025 0.015 
WC1.02 1.28 11.557 1.38 1.38 0 100 10 1.5 2.5 0 0.025 0.015 
WC2.0 10.58 12.926 1.27 1.27 0 100 10 1.5 2.5 0 0.025 0.015 
WC2.01 10.94 13.366 1.29 1.29 0 100 10 1.5 2.5 0 0.025 0.015 
WC7a 6.94 12.884 2.06 2.06 0 100 10 1.5 2.5 0 0.025 0.015 
WC7b 6.17 11.46 2.24 2.24 0 100 10 1.5 2.5 0 0.025 0.015 
WC2.03 4.38 0 1.43 0 0 0 10 0 2.5 0 0.025 0 
WC1.03 6.31 4.205 1.77 1.77 0 100 10 1.5 2.5 0 0.025 0.015 
WC3.0 3.6 6.683 3.33 3.33 0 100 10 1.5 2.5 0 0.025 0.015 
WC1.04 17.19 0 0.87 0 5 0 10 0 2.5 0 0.025 0 
WC1.05 14.82 3.707 1.34 1.34 0 100 10 1.5 2.5 0 0.025 0.015 
WC6.04 6.7 6.701 1.79 1.79 0 100 10 1.5 2.5 0 0.025 0.015 
WC14.0 9.01 2.253 2.73 2.73 0 100 10 1.5 2.5 0 0.025 0.015 
WC1.051 6.33 6.326 3.21 3.21 0 100 10 1.5 2.5 0 0.025 0.015 
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Link Label Catchment Area (Ha) Slope (%) Impervious (%) Initial Loss (mm) Continuing Loss (mm) Catchment Roughness 
(PERN) 

 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 

WC1.06 18.05 4.513 2 2 0 100 10 1.5 2.5 0 0.025 0.015 
WC13.0 13.83 3.459 3.36 3.36 0 100 10 1.5 2.5 0 0.025 0.015 
WC5.1a 6.03 7.377 1.64 1.64 0 100 10 1.5 2.5 0 0.025 0.015 
WC5.1b 4.07 4.973 2.14 2.14 0 100 10 1.5 2.5 0 0.025 0.015 
WC1.07a 4.82 8.945 2.59 2.59 0 100 10 1.5 2.5 0 0.025 0.015 
WC1.07 8.99 10.984 1.29 1.29 0 100 10 1.5 2.5 0 0.025 0.015 
WC1.08 16.14 13.208 1.38 1.38 0 100 10 1.5 2.5 0 0.025 0.015 
WC9.04 17.72 21.654 1.98 1.98 0 100 10 1.5 2.5 0 0.025 0.015 
WC1.11 12.98 24.11 1.83 1.83 0 100 10 1.5 2.5 0 0.025 0.015 
WC1.06b 1.55 2.887 1.95 1.95 0 100 10 1.5 2.5 0 0.025 0.015 
WC1.06a 12.92 1.436 2.35 2.35 0 100 10 1.5 2.5 0 0.025 0.015 
WC8.01 11.35 7.569 1.49 1.49 0 100 10 1.5 2.5 0 0.025 0.015 
WC6.03 14.28 8.385 2.13 2.13 0 100 15 1.5 4 0 0.025 0.015 
WC9.01 9.02 16.745 2.16 2.16 0 100 10 1.5 2.5 0 0.025 0.015 
WC6.02 7.54 7.541 1.85 1.85 0 100 10 1.5 2.5 0 0.025 0.015 
WC10a 9.86 3.289 2.12 2.12 0 100 10 1.5 2.5 0 0.025 0.015 
WC10b 20.38 6.793 1.54 1.54 0 100 10 1.5 2.5 0 0.025 0.015 
WC6.05 27.88 5.311 1.38 1.38 0 100 15 1.5 4 0 0.025 0.015 
WC5.0 8.99 2.249 1.36 1.36 0 100 15 1.5 4 0 0.025 0.015 
WC10.01 16.47 0 1.22 0 0 0 15 0 4 0 0.025 0 
WC4.0 35.26 3.919 1.03 1.03 0 100 15 1.5 4 0 0.025 0.015 
WC9.03 25.12 0 0.7 0 5 0 15 0 4 0 0.025 0 
WC15.01 39.85 17.08 0.59 0.59 0 100 15 1.5 4 0 0.025 0.015 
SS5 71.9 0 0.69 0 5 0 15 0 4 0 0.06 0 
WC14.00 9.01 2.253 2.73 2.73 0 100 15 1.5 4 0 0.025 0.015 
WC14.01 28.23 7.963 1.39 1.39 0 100 15 1.5 4 0 0.025 0.015 
WC14.01a 14.88 18.184 0.7 0.7 5 100 15 1.5 4 0 0.025 0.015 
SS4 49.63 0 0.88 0 5 0 15 0 4 0 0.06 0 
WC14.01b 6.69 15.611 0.77 0.77 0 100 15 1.5 4 0 0.025 0.015 
WC15b 37.12 0 2.52 0 5 0 15 0 4 0 0.025 0 
WC15a 5.28 9.809 2.68 2.68 0 100 15 1.5 4 0 0.025 0.015 
SS3 103.66 0 0.83 0 5 0 15 0 4 0 0.06 0 
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Link Label Catchment Area (Ha) Slope (%) Impervious (%) Initial Loss (mm) Continuing Loss (mm) Catchment Roughness 
(PERN) 

 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 

WC1.16 68.66 17.167 0.4 0.4 5 100 15 1.5 4 0 0.025 0.015 
PC1 191.01 0 1.49 0 5 0 15 0 4 0 0.06 0 
BU11 56.42 6.27 1.79 1.79 0 100 15 1.5 4 0 0.06 0.015 
BU12 81.28 0 2.01 0 5 0 15 0 4 0 0.06 0 
BU13 29.39 3.266 1.29 1.29 0 100 15 1.5 4 0 0.06 0.015 
BU5a 15.53 0 4.08 0 5 0 10 0 2.5 0 0.06 0 
BU5b 27.93 0 1.18 0 5 0 15 0 4 0 0.06 0 
BU10 53.91 0 6.44 0 5 0 10 0 2.5 0 0.06 0 
BU9b 89.82 0 5.03 0 5 0 10 0 2.5 0 0.06 0 
Dum3 0.00001 0 0.001 0 5 0 10 0 2.5 0 0.06 0 
BU1 99.45 0 5.29 0 5 0 10 0 2.5 0 0.06 0 
BU2 210.16 37.089 2.61 2.61 0 100 10 1.5 2.5 0 0.06 0.015 
BU3 126.48 0 1.55 0 5 0 10 0 2.5 0 0.06 0 
BU4 41.45 0 0.87 0 5 0 10 0 2.5 0 0.06 0 
Dum2 0.00001 0 0.001 0 5 0 15 0 4 0 0.06 0 
PC8 48.8 0 0.68 0 5 0 15 0 4 0 0.06 0 
BU7 104.88 0 3.04 0 5 0 10 0 2.5 0 0.06 0 
PC10 73.9 0 2.39 0 5 0 10 0 2.5 0 0.06 0 
BU8 40.62 0 3.06 0 5 0 10 0 2.5 0 0.06 0 
Dum4 0.00001 0 0.001 0 5 0 15 0 4 0 0.06 0 
BU9a 127.84 0 1.2 0 5 0 15 0 4 0 0.06 0 
Dum1 0.00001 0 0.001 0 5 0 15 0 4 0 0.06 0 
PC9 204.43 51.109 0.62 0.62 5 100 15 1.5 4 0 0.06 0.015 
PCBc 18.48 0 3.35 0 5 0 15 0 4 0 0.06 0 
SS2 66.84 0 5.57 0 5 0 10 0 2.5 0 0.06 0 
SS1 109.79 0 2.61 0 5 0 10 0 2.5 0 0.06 0 
PC5 123.53 0 2.05 0 5 0 10 0 2.5 0 0.06 0 
PC6a 82.15 0 2.85 0 5 0 10 0 2.5 0 0.06 0 
PC6b 96.57 0 2.06 0 5 0 10 0 2.5 0 0.06 0 
PC2 149.74 0 3.7 0 5 0 15 0 4 0 0.06 0 
PCA 144.25 25.456 2.72 2.72 5 100 15 1.5 4 0 0.06 0.015 
PC7 239.25 42.222 0.64 0.64 5 100 15 1.5 4 0 0.06 0.015 
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Link Label Catchment Area (Ha) Slope (%) Impervious (%) Initial Loss (mm) Continuing Loss (mm) Catchment Roughness 
(PERN) 

 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 Subcatch 1 Subcatch 2 

PC4 99.23 0 1.03 0 5 0 15 0 4 0 0.06 0 
PCBa 48.43 0 5.21 0 5 0 10 0 2.5 0 0.06 0 
PCBb 96.44 0 2.12 0 5 0 15 0 4 0 0.06 0 
PC3 148.18 0 0.77 0 5 0 15 0 4 0 0.06 0 
BU6b 182.19 0 1.13 0 5 0 15 0 4 0 0.06 0 
BU6d 168.38 56.126 2.47 2.47 0 100 15 1.5 4 0 0.06 0.015 
Out 0.00001 0 0.001 0 5 0 15 0 4 0 0.06 0 
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Estimated Peak Discharges 
Table C.2.1 Historical Events 
 

Estimated Peak Discharge (m3/s)  Estimated Peak Discharge (m3/s) 
CatchID 

October 2004 June 2007  
CatchID 

October 2004 June 2007 
WC1.0 6.7 10.3  SS5 165.2 203.1 
WC1.01 9.6 14.1  WC14.00 2.1 2.8 
WC1.02 9.2 11.2  WC14.01 6.3 8.3 
WC2.0 5.6 8.6  WC14.01a 11.3 15.1 
WC2.01 8.3 11.4  SS4 176.8 215.7 
WC7a 9.3 13.0  WC14.01b 5.7 9.7 
WC7b 11.4 15.7  WC15b 5.7 9.3 
WC2.03 11.9 16.3  WC15a 8.2 12.2 
WC1.03 22.3 27.7  SS3 15.4 17.5 
WC3.0 3.3 4.5  WC1.16 197.5 239.7 
WC1.04 25.5 30.5  PC1 211.8 258.0 
WC1.05 27.5 32.6  BU11 6.5 9.3 
WC2.02 9.5 13.7  BU12 15.3 18.3 
WC6.04 29.4 37.8  BU13 18.3 21.5 
WC14.0 2.1 2.9  BU5a 2.8 3.1 
WC1.051 4.6 6.1  BU5b 5.9 5.6 
WC1.06 35.2 47.5  BU10 9.5 10.2 
WC13.0 3.2 4.4  BU9b 13.8 13.8 
WC5.1a 6.6 8.6  Dum3 23.2 24.0 
WC5.1b 9.2 12.0  BU1 37.7 38.2 
WC1.07a 4.2 6.0  BU2 58.5 73.6 
WC1.07 48.5 66.5  BU3 69.5 87.2 
WC1.08 51.9 68.9  BU4 72.8 91.3 
WC9.04 9.7 14.5  Dum2 76.0 96.0 
WC1.11 10.1 15.3  PC8 79.4 100.2 
WC1.06b 21.2 31.8  BU7 13.2 14.0 
WC1.06a 23.2 34.0  PC10 21.9 22.7 
WC8.01 25.5 35.7  BU8 6.0 5.8 
WC6.03 4.7 6.4  Dum4 27.5 27.2 
WC9.01 7.4 10.9  BU9a 108.6 136.9 
WC6.02 11.1 16.2  Dum1 123.2 154.6 
WC10a 16.3 23.1  PC9 133.9 177.9 
WC10b 20.6 29.3  PCBc 3.1 3.2 
WC6.05 45.1 51.7  SS2 11.0 11.5 
WC5.0 97.8 111.1  SS1 23.8 23.2 
WC10.01 99.5 113.8  PC5 36.3 34.5 
WC4.0 102.7 118.5  PC6a 45.1 44.4 
WC9.0 6.2 10.4  PC6b 54.0 54.7 
WC6.06 9.7 15.5  PC2 64.5 70.4 
WC1.10 8.0 9.6  PCA 75.0 88.6 
WC9.02 18.8 27.8  PC7 219.4 283.9 
WC9.03 122.1 149.8  PC4 8.2 9.8 
WC12.0 9.1 11.7  PCBa 8.2 8.6 
WC11c 1.6 2.7  PCBb 18.7 17.9 
WC11d 5.2 7.4  PC3 436.6 536.4 
WC11a 2.5 4.1  BU6c 3.4 3.4 
WC11b 6.6 10.8  BU6a 13.8 15.1 
WC11.0 15.2 23.6  BU6b 454.1 560.6 
WC11.01 20.1 31.2  BU6d 462.4 572.0 
WC15.01 151.7 189.5  Out 462.4 572.0 
WC1.15 8.5 13.8     

Note:  these discharges are unrouted flows from a hydrological model.  A more accurate 
estimate of discharge can be obtained from the hydraulic model, described in Appendix D. 
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Table C.2.2  Design and PMP Storms 
 

 10 yr ARI Design Storms  
Estimated Peak Discharge (m3/s) 

CatchID 
1hr 2hr 3hr 6hr 9hr 12hr 18hr Max 

Critical 
Duration 

WC1.0 6.9 7.3 4.5 3.5 3.1 3.3 2.3 7.3 2hr 
WC1.01 9.4 10.8 7.2 5.7 5.0 5.3 3.7 10.8 2hr 
WC1.02 8.8 8.6 7.2 6.3 5.8 6.1 4.7 8.8 1hr 
WC2.0 5.7 6.0 3.8 3.1 2.8 3.0 2.1 6.0 2hr 
WC2.01 8.2 8.3 6.3 5.6 5.2 5.5 4.3 8.3 2hr 
WC7a 8.2 8.5 7.0 6.3 6.0 6.3 5.2 8.5 2hr 
WC7b 8.8 10.8 9.3 8.4 7.8 8.4 6.7 10.8 2hr 
WC2.03 9.1 11.3 9.7 9.0 8.2 8.9 7.1 11.3 2hr 
WC1.03 18.8 21.6 18.0 16.4 15.1 16.1 12.7 21.6 2hr 
WC3.0 3.1 3.3 2.2 1.6 1.4 1.4 1.0 3.3 2hr 
WC1.04 21.7 24.6 20.5 19.4 17.8 18.6 14.7 24.6 2hr 
WC1.05 23.3 26.3 22.0 21.4 19.7 20.4 16.2 26.3 2hr 
WC2.02 9.2 9.7 6.3 5.0 4.4 4.6 3.2 9.7 2hr 
WC6.04 24.1 27.0 24.8 25.0 24.0 24.3 19.9 27.0 2hr 
WC14.0 1.7 2.0 1.7 1.6 1.4 1.5 1.0 2.0 2hr 
WC1.051 3.9 4.6 3.7 3.3 2.9 3.1 2.2 4.6 2hr 
WC1.06 29.6 32.7 30.1 30.1 28.8 30.1 24.1 32.7 2hr 
WC13.0 2.6 3.1 2.6 2.4 2.1 2.2 1.6 3.1 2hr 
WC5.1a 5.9 6.2 5.0 4.3 3.8 4.0 2.8 6.2 2hr 
WC5.1b 8.2 8.7 6.7 5.6 5.0 5.2 3.6 8.7 2hr 
WC1.07a 4.0 4.3 2.8 2.1 1.8 1.9 1.3 4.3 2hr 
WC1.07 37.1 43.5 38.4 38.2 36.3 39.0 30.3 43.5 2hr 
WC1.08 39.3 46.7 41.5 41.3 39.3 40.9 31.9 46.7 2hr 
WC9.04 9.6 10.1 6.5 5.4 4.8 5.1 3.6 10.1 2hr 
WC1.11 10.4 11.0 6.7 5.3 4.7 4.9 3.4 11.0 2hr 
WC1.06b 21.2 22.4 14.2 11.3 10.1 10.6 7.4 22.4 2hr 
WC1.06a 22.7 24.0 15.8 13.2 11.7 12.4 8.7 24.0 2hr 
WC8.01 24.8 26.2 17.6 15.3 13.7 14.1 10.2 26.2 2hr 
WC6.03 3.9 4.1 3.0 2.9 2.6 2.8 2.0 4.1 2hr 
WC9.01 7.3 7.7 4.9 3.8 3.3 3.5 2.4 7.7 2hr 
WC6.02 10.8 11.4 7.4 5.9 5.2 5.4 3.8 11.4 2hr 
WC10a 15.2 15.9 11.9 10.4 9.3 9.8 6.9 15.9 2hr 
WC10b 18.8 19.6 14.8 13.5 12.1 12.9 9.2 19.6 2hr 
WC6.05 37.5 39.2 30.4 29.7 27.6 29.6 21.7 39.2 2hr 
WC5.0 75.6 81.7 70.8 71.6 67.8 71.5 54.3 81.7 2hr 
WC10.01 76.8 82.9 72.2 73.2 69.4 72.9 55.4 82.9 2hr 
WC4.0 78.9 84.9 74.8 76.5 72.8 75.8 57.7 84.9 2hr 
WC9.0 5.5 6.5 6.0 6.2 5.8 6.0 4.6 6.5 2hr 
WC6.06 7.9 9.6 9.4 10.3 10.0 9.6 7.5 10.3 6hr 
WC1.10 6.0 6.4 5.2 5.3 4.7 4.9 3.5 6.4 2hr 
WC9.02 13.8 16.5 15.7 17.1 16.6 17.0 12.9 17.1 6hr 
WC9.03 93.7 100.9 90.9 95.9 91.5 94.3 71.7 100.9 2hr 
WC12.0 6.9 7.3 5.7 5.9 5.3 5.8 4.2 7.3 2hr 
WC11c 1.3 1.5 1.2 1.4 1.2 1.3 0.9 1.5 2hr 
WC11d 3.4 4.0 3.7 4.1 3.8 4.2 3.1 4.2 12hr 
WC11a 2.0 2.3 1.9 2.2 1.9 2.1 1.5 2.3 2hr 
WC11b 5.1 5.9 5.4 5.8 5.4 5.9 4.3 5.9 2hr 
WC11.0 10.9 13.0 12.3 13.3 13.3 14.3 10.5 14.3 12hr 
WC11.01 13.9 17.1 16.5 18.6 18.7 19.0 14.1 19.0 12hr 
WC15.01 112.6 124.7 114.4 122.0 118.0 116.8 89.9 124.7 2hr 
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 10 yr ARI Design Storms  
Estimated Peak Discharge (m3/s) 

CatchID 
1hr 2hr 3hr 6hr 9hr 12hr 18hr Max 

Critical 
Duration 

WC1.15 6.1 7.6 7.3 8.1 7.8 8.0 6.0 8.1 6hr 
SS5 118.7 133.5 123.1 131.4 128.4 125.2 96.5 133.5 2hr 
WC14.00 1.4 1.7 1.4 1.5 1.3 1.4 1.0 1.7 2hr 
WC14.01 4.4 4.6 4.5 4.8 4.7 5.1 3.8 5.1 12hr 
WC14.01a 9.7 9.8 7.6 8.0 7.9 8.6 6.4 9.8 2hr 
SS4 123.9 142.0 131.7 140.8 138.1 132.8 102.5 142.0 2hr 
WC14.01b 6.4 6.8 3.9 2.9 2.7 2.9 2.0 6.8 2hr 
WC15b 4.0 4.6 4.0 4.4 4.0 4.3 3.1 4.6 2hr 
WC15a 5.3 6.2 5.6 6.2 5.5 6.1 4.4 6.2 2hr 
SS3 7.2 8.7 8.2 9.1 10.7 10.2 7.4 10.7 9hr 
WC1.16 131.8 154.9 145.1 156.0 154.9 145.4 112.9 156.0 6hr 
PC1 135.9 161.6 153.0 165.2 165.8 153.5 119.7 165.8 9hr 
BU11 3.0 3.2 3.1 3.4 4.2 4.0 2.9 4.2 9hr 
BU12 5.3 6.9 7.7 8.7 10.1 9.1 6.8 10.1 9hr 
BU13 6.2 8.2 9.3 10.5 12.2 10.8 8.1 12.2 9hr 
BU5a 1.7 1.9 1.7 1.8 1.6 1.7 1.3 1.9 2hr 
BU5b 2.6 3.2 3.0 3.4 3.7 3.5 2.7 3.7 9hr 
BU10 5.5 6.4 5.9 6.1 5.6 5.8 4.4 6.4 2hr 
BU9b 7.1 8.7 8.4 9.3 8.8 8.7 6.6 9.3 6hr 
Dum3 12.4 15.0 14.2 15.1 14.4 14.5 11.1 15.1 6hr 
BU1 20.0 24.4 23.4 25.2 23.7 23.1 17.7 25.2 6hr 
BU2 26.2 35.6 35.7 38.7 39.4 35.1 27.9 39.4 9hr 
BU3 30.1 41.9 42.7 46.6 47.9 41.7 33.5 47.9 9hr 
BU4 31.4 43.8 45.0 49.1 50.6 43.8 35.2 50.6 9hr 
Dum2 32.6 45.8 47.4 51.7 53.1 45.7 36.9 53.1 9hr 
PC8 33.6 47.4 49.4 54.0 55.8 47.6 38.6 55.8 9hr 
BU7 5.8 7.8 7.9 9.0 9.0 8.5 6.5 9.0 9hr 
PC10 9.5 13.0 13.3 15.1 15.1 14.0 10.8 15.1 9hr 
BU8 2.9 3.7 3.6 4.1 3.9 3.7 2.9 4.1 6hr 
Dum4 12.3 16.3 16.6 18.8 18.7 17.4 13.5 18.8 6hr 
BU9a 45.6 64.8 69.5 75.9 79.9 67.8 53.9 79.9 9hr 
Dum1 50.5 72.5 78.7 86.2 91.5 77.4 61.2 91.5 9hr 
PC9 52.8 76.4 84.8 94.4 101.7 83.4 69.7 101.7 9hr 
PCBc 1.4 1.8 1.7 1.9 1.8 1.9 1.4 1.9 6hr 
SS2 6.0 7.2 6.8 7.2 6.8 6.9 5.2 7.2 2hr 
SS1 11.3 14.5 14.3 15.9 15.7 14.8 11.5 15.9 6hr 
PC5 16.2 21.6 22.0 24.6 24.8 22.4 17.6 24.8 9hr 
PC6a 20.1 27.1 27.9 31.0 31.1 27.7 21.9 31.1 9hr 
PC6b 23.8 32.6 34.1 37.7 37.8 33.3 26.5 37.8 9hr 
PC2 28.2 38.9 41.9 46.4 47.0 39.8 32.5 47.0 9hr 
PCA 32.1 45.1 49.6 55.9 56.8 47.1 40.7 56.8 9hr 
PC7 87.3 125.2 139.9 158.8 168.8 140.9 120.2 168.8 9hr 
PC4 2.1 3.4 4.1 4.7 5.7 4.9 4.4 5.7 9hr 
PCBa 4.5 5.4 5.1 5.3 5.0 5.1 3.8 5.4 2hr 
PCBb 7.8 10.4 10.2 11.5 11.9 11.0 8.4 11.9 9hr 
PC3 215.0 265.0 272.9 307.4 336.6 296.4 236.9 336.6 9hr 
BU6c 2.1 2.2 1.8 1.8 1.6 1.8 1.3 2.2 2hr 
BU6a 4.5 6.7 7.3 8.3 9.1 8.2 6.1 9.1 9hr 
BU6b 221.6 275.6 284.3 321.9 352.0 308.4 249.6 352.0 9hr 
BU6d 225.1 280.9 290.1 331.0 360.4 321.6 260.6 360.4 9hr 
Out 225.1 280.9 290.1 331.0 360.4 321.6 260.6 360.4 9hr 
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 20 yr ARI Design Storms  

Estimated Peak Discharge (m3/s) 
CatchID 

1hr 2hr 3hr 6hr 9hr 12hr 18hr Max 
Critical 

Duration 

WC1.0 8.1 8.6 5.3 4.1 3.6 3.8 2.7 8.6 2hr 
WC1.01 11.0 12.7 8.5 6.6 5.9 6.2 4.3 12.7 2hr 
WC1.02 9.8 9.8 8.1 7.0 6.5 6.7 5.4 9.8 1hr 
WC2.0 6.6 7.0 4.5 3.7 3.3 3.5 2.5 7.0 2hr 
WC2.01 9.3 9.5 7.1 6.3 5.8 6.1 4.8 9.5 2hr 
WC7a 9.3 9.8 7.9 7.0 6.6 7.0 5.9 9.8 2hr 
WC7b 10.5 12.7 10.8 9.6 8.8 9.5 7.6 12.7 2hr 
WC2.03 11.0 13.4 11.4 10.3 9.4 10.1 8.1 13.4 2hr 
WC1.03 21.9 25.2 20.9 18.7 17.1 18.2 14.5 25.2 2hr 
WC3.0 3.7 3.9 2.6 1.8 1.6 1.7 1.1 3.9 2hr 
WC1.04 25.5 29.0 23.9 22.2 20.4 21.3 17.1 29.0 2hr 
WC1.05 27.5 31.2 25.8 24.6 22.6 23.4 18.8 31.2 2hr 
WC2.02 10.7 11.4 7.5 5.8 5.2 5.4 3.8 11.4 2hr 
WC6.04 28.0 31.5 28.7 28.8 27.4 27.3 22.9 31.5 2hr 
WC14.0 2.1 2.5 2.1 1.8 1.6 1.7 1.2 2.5 2hr 
WC1.051 4.7 5.6 4.6 3.9 3.5 3.6 2.6 5.6 2hr 
WC1.06 34.7 38.4 35.0 34.8 32.9 34.1 27.8 38.4 2hr 
WC13.0 3.2 3.8 3.3 2.8 2.5 2.6 1.8 3.8 2hr 
WC5.1a 7.1 7.6 6.1 5.1 4.5 4.7 3.3 7.6 2hr 
WC5.1b 9.9 10.5 8.1 6.6 5.9 6.1 4.3 10.5 2hr 
WC1.07a 4.7 5.1 3.3 2.4 2.1 2.2 1.5 5.1 2hr 
WC1.07 43.4 50.5 44.6 44.6 41.6 44.1 35.5 50.5 2hr 
WC1.08 47.2 54.4 48.4 48.3 45.1 46.4 37.5 54.4 2hr 
WC9.04 11.2 11.9 7.8 6.3 5.6 5.9 4.2 11.9 2hr 
WC1.11 12.1 12.8 8.0 6.2 5.5 5.7 4.0 12.8 2hr 
WC1.06b 24.9 26.3 16.9 13.3 11.8 12.3 8.7 26.3 2hr 
WC1.06a 26.7 28.2 19.1 15.5 13.7 14.4 10.3 28.2 2hr 
WC8.01 29.4 30.8 21.2 17.9 16.0 16.5 12.1 30.8 2hr 
WC6.03 4.7 5.0 3.7 3.5 3.1 3.3 2.3 5.0 2hr 
WC9.01 8.5 9.0 5.8 4.4 3.9 4.0 2.8 9.0 2hr 
WC6.02 12.7 13.4 8.8 6.9 6.1 6.3 4.4 13.4 2hr 
WC10a 18.0 19.0 14.4 12.3 10.9 11.5 8.2 19.0 2hr 
WC10b 22.3 23.4 18.0 16.0 14.2 15.1 10.9 23.4 2hr 
WC6.05 45.2 47.1 37.0 35.5 32.3 34.7 25.7 47.1 2hr 
WC5.0 91.5 96.9 84.2 85.2 78.4 82.2 63.9 96.9 2hr 
WC10.01 93.1 98.4 86.0 87.1 80.3 83.9 65.3 98.4 2hr 
WC4.0 95.8 101.1 89.3 90.6 84.4 87.4 68.0 101.1 2hr 
WC9.0 6.9 8.0 7.3 7.5 6.9 7.2 5.5 8.0 2hr 
WC6.06 10.0 12.0 11.4 12.4 11.8 11.5 9.1 12.4 6hr 
WC1.10 7.4 7.9 6.6 6.3 5.5 5.8 4.1 7.9 2hr 
WC9.02 17.5 20.6 19.4 20.6 19.6 20.2 15.6 20.6 2hr 
WC9.03 115.1 122.1 109.6 113.0 106.6 109.4 85.6 122.1 2hr 
WC12.0 8.6 9.0 7.1 7.2 6.4 6.9 4.9 9.0 2hr 
WC11c 1.7 1.9 1.6 1.7 1.4 1.5 1.1 1.9 2hr 
WC11d 4.4 5.1 4.5 5.0 4.5 5.0 3.7 5.1 2hr 
WC11a 2.6 2.9 2.4 2.6 2.3 2.4 1.8 2.9 2hr 
WC11b 6.7 7.4 6.5 7.2 6.4 7.0 5.1 7.4 2hr 
WC11.0 14.1 16.2 15.2 16.3 15.8 17.1 12.8 17.1 12hr 
WC11.01 18.2 21.7 20.7 22.8 22.3 22.9 17.2 22.9 12hr 
WC15.01 139.6 151.9 138.8 145.5 138.0 137.6 108.2 151.9 2hr 
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 20 yr ARI Design Storms  
Estimated Peak Discharge (m3/s) 

CatchID 
1hr 2hr 3hr 6hr 9hr 12hr 18hr Max 

Critical 
Duration 

WC1.15 8.0 9.7 9.1 9.8 9.2 9.5 7.3 9.8 6hr 
SS5 147.5 162.7 149.5 158.0 150.5 148.0 116.3 162.7 2hr 
WC14.00 1.8 2.2 1.8 1.8 1.6 1.7 1.2 2.2 2hr 
WC14.01 5.3 5.8 5.5 5.8 5.5 6.0 4.5 6.0 12hr 
WC14.01a 11.4 11.8 9.1 9.6 9.3 10.2 7.7 11.8 2hr 
SS4 154.3 173.4 159.9 170.3 162.6 157.2 123.8 173.4 2hr 
WC14.01b 7.5 7.9 4.6 3.5 3.2 3.3 2.3 7.9 2hr 
WC15b 5.3 5.9 4.9 5.4 4.7 5.1 3.7 5.9 2hr 
WC15a 7.0 7.8 6.8 7.6 6.6 7.3 5.3 7.8 2hr 
SS3 9.5 10.9 10.1 11.1 13.0 12.6 9.2 13.0 9hr 
WC1.16 164.6 190.9 176.4 189.1 183.6 172.4 136.7 190.9 2hr 
PC1 170.2 199.8 186.7 200.8 197.2 182.4 145.5 200.8 6hr 
BU11 3.6 3.9 3.9 4.3 5.2 4.9 3.6 5.2 9hr 
BU12 6.6 9.0 9.7 11.0 12.3 11.2 8.6 12.3 9hr 
BU13 7.8 10.7 11.7 13.3 14.8 13.2 10.3 14.8 9hr 
BU5a 2.1 2.4 2.1 2.2 1.9 2.1 1.6 2.4 2hr 
BU5b 3.4 4.0 3.8 4.2 4.4 4.3 3.3 4.4 9hr 
BU10 7.0 7.8 7.0 7.2 6.6 6.9 5.3 7.8 2hr 
BU9b 9.0 10.8 10.4 11.0 10.4 10.4 8.1 11.0 6hr 
Dum3 15.8 18.5 17.3 18.0 16.9 17.3 13.4 18.5 2hr 
BU1 25.5 30.0 28.5 30.2 28.1 27.4 21.4 30.2 6hr 
BU2 33.6 44.1 43.8 47.0 46.9 41.9 33.9 47.0 6hr 
BU3 38.8 52.0 52.6 56.7 57.0 50.0 40.8 57.0 9hr 
BU4 40.4 54.5 55.4 59.8 60.2 52.5 43.0 60.2 9hr 
Dum2 42.0 56.9 58.4 62.9 63.3 54.7 45.1 63.3 9hr 
PC8 43.2 59.0 60.9 65.8 66.5 57.2 47.3 66.5 9hr 
BU7 7.5 9.8 9.8 11.1 10.8 10.2 8.0 11.1 6hr 
PC10 12.3 16.2 16.4 18.4 18.0 16.8 13.3 18.4 6hr 
BU8 3.7 4.6 4.5 4.9 4.6 4.5 3.5 4.9 6hr 
Dum4 15.8 20.2 20.4 22.8 22.2 20.8 16.6 22.8 6hr 
BU9a 58.2 80.7 85.4 92.7 95.8 82.0 66.5 95.8 9hr 
Dum1 64.7 91.1 96.9 105.5 109.8 93.9 76.0 109.8 9hr 
PC9 67.8 96.5 104.9 116.0 122.6 101.5 85.8 122.6 9hr 
PCBc 1.9 2.3 2.1 2.3 2.1 2.2 1.7 2.3 2hr 
SS2 7.6 8.9 8.3 8.6 8.0 8.2 6.3 8.9 2hr 
SS1 14.6 18.2 17.7 19.3 18.7 17.7 13.9 19.3 6hr 
PC5 20.9 27.2 27.2 30.0 29.6 27.0 21.4 30.0 6hr 
PC6a 25.9 33.7 34.3 37.6 37.0 33.2 26.9 37.6 6hr 
PC6b 30.4 40.5 41.8 45.7 45.0 39.7 32.6 45.7 6hr 
PC2 36.0 49.1 51.4 56.3 56.0 47.5 39.8 56.3 6hr 
PCA 40.7 56.5 61.4 68.1 67.5 56.2 49.5 68.1 6hr 
PC7 111.5 158.9 173.4 194.9 203.0 169.5 147.4 203.0 9hr 
PC4 2.8 4.5 5.3 6.0 7.0 5.8 5.4 7.0 9hr 
PCBa 5.7 6.7 6.1 6.3 5.8 6.0 4.7 6.7 2hr 
PCBb 10.3 13.2 12.8 14.3 14.3 13.3 10.4 14.3 9hr 
PC3 270.4 331.1 336.0 375.3 402.5 355.0 291.0 402.5 9hr 
BU6c 2.5 2.6 2.2 2.2 1.9 2.1 1.5 2.6 2hr 
BU6a 6.1 8.7 9.1 10.4 11.0 10.1 7.9 11.0 9hr 
BU6b 278.8 344.2 350.1 392.8 420.7 369.3 306.6 420.7 9hr 
BU6d 283.0 350.7 356.9 403.7 430.6 384.7 319.8 430.6 9hr 
Out 283.0 350.7 356.9 403.7 430.6 384.7 319.8 430.6 9hr 
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 50 yr ARI Design Storms  

Estimated Peak Discharge (m3/s) 
CatchID 

1hr 2hr 3hr 6hr 9hr 12hr 18hr Max 
Critical 

Duration 

WC1.0 9.0 9.5 6.0 4.5 4.0 3.3 3.0 9.5 2hr 
WC1.01 12.5 14.3 9.6 7.3 6.5 5.3 4.8 14.3 2hr 
WC1.02 10.7 10.7 8.6 7.5 6.9 6.1 5.9 10.7 1hr 
WC2.0 7.4 7.8 5.1 4.1 3.6 3.0 2.8 7.8 2hr 
WC2.01 10.2 10.4 7.8 6.8 6.3 5.5 5.3 10.4 2hr 
WC7a 10.4 10.8 8.6 8.0 7.4 6.3 6.3 10.8 2hr 
WC7b 12.3 14.5 12.0 10.5 9.6 8.4 8.3 14.5 2hr 
WC2.03 12.8 15.4 12.8 11.3 10.3 8.9 8.8 15.4 2hr 
WC1.03 25.0 28.5 23.2 20.4 18.6 16.1 15.9 28.5 2hr 
WC3.0 4.2 4.4 2.9 2.0 1.8 1.4 1.3 4.4 2hr 
WC1.04 29.4 33.0 26.8 24.3 22.3 18.6 18.8 33.0 2hr 
WC1.05 32.1 35.7 29.2 27.1 24.8 20.4 20.7 35.7 2hr 
WC2.02 12.1 12.7 8.5 6.4 5.7 4.6 4.2 12.7 2hr 
WC6.04 33.0 36.0 32.6 32.0 30.1 24.3 24.9 36.0 2hr 
WC14.0 2.6 3.0 2.5 2.0 1.8 1.5 1.3 3.0 2hr 
WC1.051 5.5 6.6 5.3 4.3 3.8 3.1 2.9 6.6 2hr 
WC1.06 41.1 44.2 39.9 38.7 36.3 30.1 30.4 44.2 2hr 
WC13.0 3.9 4.5 3.8 3.1 2.8 2.2 2.0 4.5 2hr 
WC5.1a 8.3 8.7 7.0 5.6 5.0 4.0 3.7 8.7 2hr 
WC5.1b 11.4 12.0 9.3 7.3 6.5 5.2 4.7 12.0 2hr 
WC1.07a 5.3 5.6 3.7 2.6 2.4 1.9 1.7 5.6 2hr 
WC1.07 51.8 56.9 50.9 49.4 46.1 39.0 38.7 56.9 2hr 
WC1.08 55.4 61.5 55.3 53.5 50.0 40.9 41.3 61.5 2hr 
WC9.04 12.7 13.2 8.8 7.0 6.2 5.1 4.7 13.2 2hr 
WC1.11 13.5 14.2 9.0 6.8 6.1 4.9 4.5 14.2 2hr 
WC1.06b 27.9 29.2 19.0 14.7 13.0 10.6 9.7 29.2 2hr 
WC1.06a 30.2 31.5 21.6 17.2 15.2 12.4 11.4 31.5 2hr 
WC8.01 33.4 34.7 24.2 19.9 17.8 14.1 13.5 34.7 2hr 
WC6.03 5.4 5.7 4.3 3.9 3.5 2.8 2.6 5.7 2hr 
WC9.01 9.6 10.0 6.5 4.8 4.3 3.5 3.1 10.0 2hr 
WC6.02 14.3 14.9 10.0 7.6 6.7 5.4 4.9 14.9 2hr 
WC10a 20.5 21.6 16.5 13.7 12.1 9.8 9.1 21.6 2hr 
WC10b 25.5 26.8 20.7 17.9 15.8 12.9 12.2 26.8 2hr 
WC6.05 53.3 54.6 42.9 40.2 36.1 29.6 28.8 54.6 2hr 
WC5.0 108.6 111.4 97.3 95.3 87.2 71.5 70.6 111.4 2hr 
WC10.01 110.7 113.5 99.5 97.6 89.4 72.9 72.2 113.5 2hr 
WC4.0 114.2 117.5 103.6 101.9 94.1 75.8 75.6 117.5 2hr 
WC9.0 8.9 9.7 8.5 8.5 7.7 6.0 6.2 9.7 2hr 
WC6.06 13.1 14.9 13.8 14.2 13.3 9.6 10.3 14.9 2hr 
WC1.10 8.7 9.7 7.9 7.0 6.2 4.9 4.6 9.7 2hr 
WC9.02 22.6 25.2 23.1 23.6 22.1 17.0 17.7 25.2 2hr 
WC9.03 139.2 145.6 128.1 127.9 119.3 94.3 95.5 145.6 2hr 
WC12.0 9.9 10.4 8.4 8.2 7.2 5.8 5.5 10.4 2hr 
WC11c 2.2 2.4 1.9 1.9 1.6 1.3 1.2 2.4 2hr 
WC11d 5.6 6.4 5.3 5.8 5.1 4.2 4.1 6.4 2hr 
WC11a 3.3 3.6 2.9 2.9 2.6 2.1 2.0 3.6 2hr 
WC11b 8.6 9.2 7.8 8.2 7.2 5.9 5.8 9.2 2hr 
WC11.0 18.4 20.0 18.2 18.8 17.9 14.3 14.6 20.0 2hr 
WC11.01 24.0 26.9 25.0 26.4 25.3 19.0 19.8 26.9 2hr 
WC15.01 171.2 182.2 163.5 166.3 155.1 116.8 122.0 182.2 2hr 
WC1.15 10.5 12.2 11.0 11.2 10.4 8.0 8.3 12.2 2hr 
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 50 yr ARI Design Storms  
Estimated Peak Discharge (m3/s) 

CatchID 
1hr 2hr 3hr 6hr 9hr 12hr 18hr Max 

Critical 
Duration 

SS5 181.6 195.2 176.3 180.7 169.7 125.2 131.7 195.2 2hr 
WC14.00 2.3 2.7 2.2 2.0 1.8 1.4 1.3 2.7 2hr 
WC14.01 6.4 7.0 6.5 6.7 6.2 5.1 5.1 7.0 2hr 
WC14.01a 13.0 13.6 10.9 11.2 10.5 8.6 8.6 13.6 2hr 
SS4 190.8 208.3 188.9 195.1 183.6 132.8 140.5 208.3 2hr 
WC14.01b 8.3 8.7 5.1 3.9 3.5 2.9 2.6 8.7 2hr 
WC15b 6.8 7.4 6.0 6.1 5.3 4.3 4.1 7.4 2hr 
WC15a 9.0 9.6 8.1 8.6 7.5 6.1 5.9 9.6 2hr 
SS3 12.4 13.5 12.1 13.2 15.3 10.2 11.1 15.3 9hr 
WC1.16 204.1 229.2 209.4 217.4 208.2 145.4 156.1 229.2 2hr 
PC1 211.7 241.0 222.8 231.9 224.3 153.5 166.7 241.0 2hr 
BU11 4.2 4.6 5.1 5.3 6.1 4.0 4.4 6.1 9hr 
BU12 8.5 11.7 12.2 13.4 14.4 9.1 10.3 14.4 9hr 
BU13 10.0 14.0 14.7 16.2 17.3 10.8 12.3 17.3 9hr 
BU5a 2.7 2.8 2.4 2.4 2.2 1.7 1.8 2.8 2hr 
BU5b 4.4 5.0 4.6 4.9 5.0 3.5 3.8 5.0 9hr 
BU10 8.9 9.5 8.2 8.2 7.4 5.8 6.0 9.5 2hr 
BU9b 11.6 13.4 12.4 12.6 11.8 8.7 9.2 13.4 2hr 
Dum3 20.2 22.7 20.6 20.5 19.0 14.5 15.2 22.7 2hr 
BU1 32.7 36.6 33.7 34.4 31.8 23.1 24.3 36.6 2hr 
BU2 43.2 54.9 52.8 54.8 53.7 35.1 39.4 54.9 2hr 
BU3 50.0 65.0 63.8 66.4 65.4 41.7 47.6 66.4 6hr 
BU4 52.2 68.2 67.3 70.0 69.1 43.8 50.3 70.0 6hr 
Dum2 54.1 71.3 71.0 73.7 72.8 45.7 52.9 73.7 6hr 
PC8 55.9 74.0 74.1 77.2 76.6 47.6 55.5 77.2 6hr 
BU7 9.9 12.3 12.0 13.0 12.4 8.5 9.3 13.0 6hr 
PC10 16.2 20.4 20.0 21.7 20.7 14.0 15.4 21.7 6hr 
BU8 4.9 5.7 5.4 5.5 5.2 3.7 4.0 5.7 2hr 
Dum4 20.6 25.4 24.8 26.7 25.5 17.4 19.1 26.7 6hr 
BU9a 75.0 102.2 104.3 109.0 110.9 67.8 79.0 110.9 9hr 
Dum1 83.4 115.7 118.8 124.6 127.2 77.4 90.5 127.2 9hr 
PC9 87.8 122.9 129.5 137.5 143.0 83.4 101.7 143.0 9hr 
PCBc 2.4 2.8 2.5 2.6 2.4 1.9 1.9 2.8 2hr 
SS2 9.7 10.9 9.8 9.7 9.0 6.9 7.2 10.9 2hr 
SS1 18.9 22.6 21.3 22.5 21.4 14.8 16.1 22.6 2hr 
PC5 27.3 33.9 33.1 35.2 33.9 22.4 25.0 35.2 6hr 
PC6a 33.6 42.1 41.6 44.1 42.4 27.7 31.2 44.1 6hr 
PC6b 39.5 50.7 50.8 53.6 51.7 33.3 37.8 53.6 6hr 
PC2 46.4 61.3 62.6 66.3 64.5 39.8 46.5 66.3 6hr 
PCA 52.5 70.6 75.2 80.2 77.8 47.1 57.7 80.2 6hr 
PC7 144.7 201.3 214.7 231.8 237.1 140.9 174.3 237.1 9hr 
PC4 3.8 6.0 6.8 7.4 8.4 4.9 6.3 8.4 9hr 
PCBa 7.4 8.1 7.2 7.1 6.5 5.1 5.3 8.1 2hr 
PCBb 13.6 16.7 15.7 16.7 16.4 11.0 12.1 16.7 6hr 
PC3 340.4 410.7 411.7 443.9 466.8 296.4 342.4 466.8 9hr 
BU6c 2.9 3.1 2.5 2.5 2.1 1.8 1.7 3.1 2hr 
BU6a 8.5 11.3 11.3 12.5 12.9 8.2 9.3 12.9 9hr 
BU6b 351.3 427.5 429.6 465.2 488.3 308.4 360.9 488.3 9hr 
BU6d 356.9 435.8 438.2 478.3 500.0 321.6 376.2 500.0 9hr 
Out 356.9 435.8 438.2 478.3 500.0 321.6 376.2 500.0 9hr 

 



Porters Creek Flood Study 
 
 

 
 
Final_Jul09.doc Page C-13 July 2009 

 
 100 yr ARI Design Storms  

Estimated Peak Discharge (m3/s) 
CatchID 1hr 2hr 3hr 6hr 9hr 12hr 18hr Max 

Critical 
Duration 

WC1.0 10.2 10.6 6.7 5.1 4.5 4.7 3.4 10.6 2hr 
WC1.01 14.2 16.0 10.9 8.2 7.3 7.6 5.4 16.0 2hr 
WC1.02 11.6 11.7 9.3 8.0 7.4 7.8 6.5 11.7 2hr 
WC2.0 8.4 8.8 5.8 4.7 4.1 4.3 3.1 8.8 2hr 
WC2.01 11.2 11.5 8.6 7.4 6.8 7.1 5.8 11.5 2hr 
WC7a 11.5 12.0 9.7 9.5 8.9 8.4 6.9 12.0 2hr 
WC7b 14.0 16.2 13.4 11.8 10.9 11.4 9.1 16.2 2hr 
WC2.03 14.7 17.3 14.3 12.5 11.5 12.1 9.7 17.3 2hr 
WC1.03 28.0 31.9 25.7 22.3 20.4 21.6 17.5 31.9 2hr 
WC3.0 4.8 5.0 3.2 2.2 2.0 2.0 1.4 5.0 2hr 
WC1.04 33.0 37.1 29.9 26.8 24.5 25.6 20.7 37.1 2hr 
WC1.05 36.1 40.3 32.7 29.9 27.3 28.4 23.0 40.3 2hr 
WC2.02 13.8 14.3 9.6 7.2 6.4 6.6 4.7 14.3 2hr 
WC6.04 36.7 39.9 36.3 35.2 33.2 33.4 27.8 39.9 2hr 
WC14.0 3.0 3.5 2.9 2.3 2.0 2.1 1.5 3.5 2hr 
WC1.051 6.4 7.6 6.1 4.9 4.3 4.5 3.2 7.6 2hr 
WC1.06 46.0 49.1 44.4 42.8 40.2 41.9 33.9 49.1 2hr 
WC13.0 4.5 5.3 4.4 3.5 3.1 3.2 2.3 5.3 2hr 
WC5.1a 9.5 10.0 8.0 6.3 5.6 5.8 4.1 10.0 2hr 
WC5.1b 13.1 13.7 10.7 8.2 7.3 7.5 5.4 13.7 2hr 
WC1.07a 6.1 6.3 4.2 3.0 2.6 2.7 1.9 6.3 2hr 
WC1.07 58.6 63.9 56.8 55.2 51.1 54.0 43.2 63.9 2hr 
WC1.08 62.6 69.0 61.8 59.8 55.5 57.0 45.9 69.0 2hr 
WC9.04 14.3 14.9 10.0 7.9 7.0 7.3 5.3 14.9 2hr 
WC1.11 15.2 15.9 10.2 7.6 6.8 7.0 5.0 15.9 2hr 
WC1.06b 31.5 32.9 21.5 16.5 14.6 15.2 11.0 32.9 2hr 
WC1.06a 34.2 35.7 24.6 19.3 17.1 17.8 12.9 35.7 2hr 
WC8.01 38.1 39.4 27.6 22.4 20.0 20.5 15.2 39.4 2hr 
WC6.03 6.2 6.5 5.0 4.4 3.9 4.1 3.0 6.5 2hr 
WC9.01 10.8 11.3 7.4 5.4 4.8 5.0 3.5 11.3 2hr 
WC6.02 16.1 16.8 11.4 8.5 7.6 7.8 5.6 16.8 2hr 
WC10a 23.3 24.7 19.0 15.4 13.6 14.2 10.3 24.7 2hr 
WC10b 29.1 30.6 24.0 20.2 17.8 18.8 13.8 30.6 2hr 
WC6.05 61.2 62.6 49.1 45.5 40.6 43.3 32.6 62.6 2hr 
WC5.0 123.9 126.4 110.4 107.2 97.5 101.8 79.3 126.4 2hr 
WC10.01 126.4 129.2 112.9 109.8 99.9 104.0 81.1 129.2 2hr 
WC4.0 130.6 134.3 117.9 114.9 105.3 108.5 84.9 134.3 2hr 
WC9.0 10.5 11.2 9.7 9.6 8.7 9.1 7.1 11.2 2hr 
WC6.06 15.5 17.6 16.1 16.1 15.1 15.0 11.9 17.6 2hr 
WC1.10 10.2 11.4 9.4 7.9 7.0 7.3 5.2 11.4 2hr 
WC9.02 26.7 29.6 26.7 27.0 25.0 26.1 20.2 29.6 2hr 
WC9.03 160.4 166.6 146.7 145.0 133.8 136.7 107.8 166.6 2hr 
WC12.0 11.4 12.2 10.0 9.3 8.1 8.6 6.3 12.2 2hr 
WC11c 2.6 2.8 2.3 2.1 1.9 1.9 1.4 2.8 2hr 
WC11d 6.7 7.6 6.4 6.6 5.8 6.3 4.7 7.6 2hr 
WC11a 3.9 4.3 3.4 3.3 2.9 3.1 2.3 4.3 2hr 
WC11b 10.2 10.9 9.0 9.4 8.2 8.9 6.6 10.9 2hr 
WC11.0 22.0 23.4 20.9 21.7 20.3 22.1 16.7 23.4 2hr 
WC11.01 28.8 31.7 29.1 30.3 28.7 29.6 22.8 31.7 2hr 
WC15.01 198.2 210.1 187.7 189.2 174.8 173.0 138.1 210.1 2hr 
WC1.15 12.7 14.2 12.8 12.9 11.8 12.3 9.5 14.2 2hr 
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 100 yr ARI Design Storms  
Estimated Peak Discharge (m3/s) 

CatchID 1hr 2hr 3hr 6hr 9hr 12hr 18hr Max 
Critical 

Duration 
SS5 210.1 225.3 202.4 205.8 191.4 187.1 149.3 225.3 2hr 
WC14.00 2.7 3.2 2.7 2.3 2.0 2.1 1.5 3.2 2hr 
WC14.01 7.6 8.3 7.5 7.7 7.0 7.7 5.8 8.3 2hr 
WC14.01a 14.7 15.6 12.6 12.8 11.8 12.9 9.9 15.6 2hr 
SS4 220.8 240.4 216.9 222.3 207.3 199.3 159.4 240.4 2hr 
WC14.01b 9.3 9.8 5.8 4.4 3.9 4.1 3.0 9.8 2hr 
WC15b 8.1 8.9 7.1 7.0 6.1 6.4 4.7 8.9 2hr 
WC15a 10.7 11.5 9.4 9.8 8.5 9.1 6.7 11.5 2hr 
SS3 14.7 16.2 14.1 15.2 17.5 17.1 13.0 17.5 9hr 
WC1.16 236.3 265.7 240.7 248.1 235.2 220.4 178.3 265.7 2hr 
PC1 245.6 280.0 256.7 265.3 253.7 234.0 190.9 280.0 2hr 
BU11 4.8 5.6 6.0 6.3 7.0 6.7 5.2 7.0 9hr 
BU12 10.4 14.0 14.3 15.8 16.4 15.4 12.1 16.4 9hr 
BU13 12.2 16.7 17.3 19.0 19.7 18.2 14.5 19.7 9hr 
BU5a 3.1 3.3 2.8 2.7 2.5 2.6 2.0 3.3 2hr 
BU5b 5.2 5.8 5.3 5.7 5.7 5.6 4.4 5.8 2hr 
BU10 10.4 11.0 9.4 9.3 8.4 8.8 6.8 11.0 2hr 
BU9b 13.8 15.6 14.4 14.2 13.3 13.4 10.5 15.6 2hr 
Dum3 23.9 26.1 23.6 23.3 21.5 22.2 17.4 26.1 2hr 
BU1 38.6 42.3 38.7 39.1 36.0 35.0 27.7 42.3 2hr 
BU2 51.4 63.5 61.0 62.8 61.0 55.2 45.2 63.5 2hr 
BU3 59.5 75.3 73.9 76.2 74.3 65.9 54.9 76.2 6hr 
BU4 62.0 78.9 77.9 80.4 78.4 69.2 57.9 80.4 6hr 
Dum2 64.3 82.5 82.1 84.8 82.6 72.4 60.9 84.8 6hr 
PC8 66.4 85.7 85.9 88.9 87.0 75.8 63.9 88.9 6hr 
BU7 11.8 14.4 13.9 14.9 14.1 13.5 10.7 14.9 6hr 
PC10 19.3 23.7 23.2 24.8 23.5 22.3 17.8 24.8 6hr 
BU8 5.8 6.7 6.2 6.3 5.9 5.9 4.6 6.7 2hr 
Dum4 24.6 29.7 28.9 30.7 29.0 27.6 22.0 30.7 6hr 
BU9a 89.0 119.6 120.4 126.4 126.0 110.2 91.3 126.4 6hr 
Dum1 99.1 135.5 137.5 144.8 144.7 126.5 104.8 144.8 6hr 
PC9 104.5 144.3 150.2 159.7 163.1 138.2 117.5 163.1 9hr 
PCBc 2.9 3.3 2.9 3.0 2.7 2.8 2.2 3.3 2hr 
SS2 11.5 12.6 11.2 11.0 10.1 10.4 8.2 12.6 2hr 
SS1 22.5 26.3 24.8 25.8 24.3 23.0 18.4 26.3 2hr 
PC5 32.4 39.7 38.4 40.5 38.6 35.2 28.8 40.5 6hr 
PC6a 39.5 49.2 48.2 50.5 48.1 43.9 35.9 50.5 6hr 
PC6b 46.3 59.2 58.7 61.5 58.7 52.6 43.4 61.5 6hr 
PC2 54.4 71.7 72.5 76.1 73.1 62.8 53.4 76.1 6hr 
PCA 61.2 82.0 86.9 91.8 88.1 73.8 66.1 91.8 6hr 
PC7 171.1 236.1 249.8 268.4 269.9 227.2 201.2 269.9 9hr 
PC4 4.8 7.3 8.1 8.7 9.7 8.5 7.2 9.7 9hr 
PCBa 8.6 9.3 8.2 8.1 7.4 7.7 6.0 9.3 2hr 
PCBb 16.3 19.5 18.3 19.4 18.8 17.6 14.0 19.5 2hr 
PC3 398.9 478.7 476.1 510.3 530.8 471.3 394.5 530.8 9hr 
BU6c 3.4 3.6 3.0 2.8 2.4 2.6 2.0 3.6 2hr 
BU6a 10.2 13.6 13.3 14.7 14.7 13.8 10.9 14.7 6hr 
BU6b 411.5 498.1 496.5 535.0 555.1 490.1 415.8 555.1 9hr 
BU6d 417.9 507.5 506.1 550.9 568.5 509.4 433.3 568.5 9hr 
Out 417.9 507.5 506.1 550.9 568.5 509.4 433.3 568.5 9hr 
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 200 yr ARI Design Storms  

Estimated Peak Discharge (m3/s) 
CatchID 1hr 2hr 3hr 6hr 9hr 12hr 18hr Max 

Critical 
Duration 

WC1.0 10.8 11.4 7.2 5.4 4.8 5.0 3.8 11.4 10.8 
WC1.01 15.2 17.1 11.6 8.8 7.8 8.1 6.1 17.1 15.2 
WC1.02 12.2 12.2 9.7 8.3 7.7 8.1 7.0 12.2 12.2 
WC2.0 8.9 9.4 6.2 5.0 4.4 4.6 3.5 9.4 8.9 
WC2.01 11.8 12.1 9.1 7.9 7.2 7.6 6.2 12.1 11.8 
WC7a 12.1 12.7 10.7 10.4 9.8 9.2 7.4 12.7 12.1 
WC7b 15.0 17.3 14.3 12.8 12.1 12.1 9.9 17.3 15.0 
WC2.03 15.8 18.5 15.3 13.5 12.8 12.9 10.5 18.5 15.8 
WC1.03 29.7 33.9 27.2 23.5 21.9 22.7 19.0 33.9 29.7 
WC3.0 5.1 5.3 3.5 2.4 2.1 2.1 1.6 5.3 5.1 
WC1.04 35.2 39.6 31.7 28.3 26.0 27.0 22.7 39.6 35.2 
WC1.05 38.5 43.0 34.8 31.5 29.0 30.0 25.2 43.0 38.5 
WC2.02 14.7 15.3 10.3 7.6 6.8 7.0 5.2 15.3 14.7 
WC6.04 38.7 42.3 38.3 37.1 35.2 35.4 30.6 42.3 38.7 
WC14.0 3.2 3.7 3.1 2.5 2.2 2.2 1.7 3.7 3.2 
WC1.051 7.0 8.1 6.6 5.2 4.6 4.8 3.6 8.1 7.0 
WC1.06 48.8 52.1 47.0 45.1 42.7 44.4 37.5 52.1 48.8 
WC13.0 4.9 5.8 4.8 3.7 3.3 3.4 2.6 5.8 4.9 
WC5.1a 10.3 10.7 8.7 6.7 6.0 6.1 4.6 10.7 10.3 
WC5.1b 14.1 14.8 11.5 8.7 7.8 8.0 6.0 14.8 14.1 
WC1.07a 6.5 6.7 4.5 3.1 2.8 2.9 2.1 6.7 6.5 
WC1.07 62.4 68.8 60.1 58.7 54.5 57.4 47.9 68.8 62.4 
WC1.08 66.8 73.8 65.4 63.6 59.1 60.6 51.0 73.8 66.8 
WC9.04 15.3 16.0 10.7 8.4 7.5 7.8 5.9 16.0 15.3 
WC1.11 16.2 17.0 10.9 8.1 7.3 7.5 5.6 17.0 16.2 
WC1.06b 33.6 35.1 23.0 17.6 15.7 16.2 12.2 35.1 33.6 
WC1.06a 36.6 38.2 26.4 20.5 18.3 18.9 14.3 38.2 36.6 
WC8.01 40.7 42.2 29.6 23.8 21.4 21.8 17.0 42.2 40.7 
WC6.03 6.7 7.1 5.4 4.7 4.2 4.4 3.3 7.1 6.7 
WC9.01 11.5 12.0 8.0 5.8 5.2 5.3 3.9 12.0 11.5 
WC6.02 17.3 18.0 12.3 9.1 8.1 8.3 6.2 18.0 17.3 
WC10a 25.1 26.7 20.5 16.4 14.6 15.1 11.5 26.7 25.1 
WC10b 31.3 33.0 25.9 21.6 19.1 20.0 15.4 33.0 31.3 
WC6.05 65.9 67.4 52.7 48.7 43.5 46.2 36.5 67.4 65.9 
WC5.0 133.2 136.6 117.8 114.3 104.2 108.3 88.5 136.6 133.2 
WC10.01 135.9 139.3 120.6 117.1 106.8 110.7 90.4 139.3 135.9 
WC4.0 140.6 144.5 126.0 122.7 112.6 115.5 94.9 144.5 140.6 
WC9.0 11.4 12.1 10.5 10.3 9.4 9.8 8.0 12.1 11.4 
WC6.06 17.0 19.2 17.5 17.3 16.2 16.0 13.5 19.2 17.0 
WC1.10 11.2 12.5 10.2 8.4 7.5 7.7 5.8 12.5 11.2 
WC9.02 29.2 32.1 28.9 29.1 26.9 27.9 22.9 32.1 29.2 
WC9.03 173.2 180.0 157.5 155.4 143.3 145.7 120.8 180.0 173.2 
WC12.0 12.4 13.3 10.9 9.9 8.7 9.2 7.0 13.3 12.4 
WC11c 2.8 3.1 2.5 2.3 2.0 2.1 1.6 3.1 2.8 
WC11d 7.3 8.3 7.0 7.1 6.3 6.7 5.3 8.3 7.3 
WC11a 4.3 4.7 3.7 3.6 3.1 3.3 2.5 4.7 4.3 
WC11b 11.2 12.1 9.8 10.1 8.9 9.5 7.4 12.1 11.2 
WC11.0 24.1 25.5 22.5 23.5 21.9 23.7 18.9 25.5 24.1 
WC11.01 31.8 34.5 31.4 32.6 31.0 31.9 25.8 34.5 31.8 
WC15.01 214.7 227.1 201.8 203.1 187.6 184.8 154.9 227.1 214.7 
WC1.15 14.0 15.4 13.8 13.8 12.7 13.2 10.8 15.4 14.0 
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 200 yr ARI Design Storms  
Estimated Peak Discharge (m3/s) 

CatchID 1hr 2hr 3hr 6hr 9hr 12hr 18hr Max 
Critical 

Duration 
SS5 227.5 243.8 217.7 221.0 205.5 200.0 167.9 243.8 227.5 
WC14.00 3.0 3.5 2.9 2.4 2.1 2.2 1.6 3.5 3.0 
WC14.01 8.4 9.0 8.1 8.4 7.6 8.2 6.6 9.0 8.4 
WC14.01a 15.7 16.9 13.6 13.8 12.7 13.7 11.1 16.9 15.7 
SS4 239.0 261.3 233.4 238.8 223.1 212.9 179.3 261.3 239.0 
WC14.01b 9.9 10.4 6.2 4.7 4.2 4.4 3.3 10.4 9.9 
WC15b 8.9 9.7 7.8 7.5 6.6 6.9 5.3 9.7 8.9 
WC15a 11.7 12.6 10.3 10.5 9.2 9.7 7.6 12.6 11.7 
SS3 16.2 17.7 15.3 16.5 19.0 18.4 14.9 19.0 16.2 
WC1.16 255.9 289.2 259.2 266.9 253.3 235.7 200.9 289.2 255.9 
PC1 266.1 305.0 276.7 285.7 273.4 250.3 215.5 305.0 266.1 
BU11 5.2 6.1 6.5 6.8 7.6 7.3 6.1 7.6 5.2 
BU12 11.6 15.4 15.5 17.2 17.8 16.6 14.0 17.8 11.6 
BU13 13.6 18.4 18.8 20.7 21.3 19.6 16.7 21.3 13.6 
BU5a 3.4 3.6 3.0 2.9 2.6 2.8 2.2 3.6 3.4 
BU5b 5.7 6.3 5.7 6.2 6.1 6.0 5.0 6.3 5.7 
BU10 11.4 11.9 10.2 10.0 9.0 9.4 7.7 11.9 11.4 
BU9b 15.0 17.0 15.5 15.3 14.3 14.4 12.0 17.0 15.0 
Dum3 26.1 28.3 25.4 25.0 23.1 23.8 19.7 28.3 26.1 
BU1 42.2 46.0 41.7 41.8 38.8 37.5 31.3 46.0 42.2 
BU2 56.2 68.8 65.8 67.4 65.7 59.3 51.4 68.8 56.2 
BU3 65.2 81.6 79.7 82.0 80.0 70.8 62.3 82.0 65.2 
BU4 67.9 85.5 84.1 86.6 84.5 74.4 65.8 86.6 67.9 
Dum2 70.3 89.6 88.6 91.3 89.0 77.8 69.1 91.3 70.3 
PC8 72.7 93.3 92.8 95.7 93.9 81.4 72.6 95.7 72.7 
BU7 13.0 15.6 15.1 16.1 15.2 14.5 12.2 16.1 13.0 
PC10 21.3 25.9 25.2 26.7 25.3 23.9 20.3 26.7 21.3 
BU8 6.3 7.3 6.7 6.7 6.3 6.3 5.3 7.3 6.3 
Dum4 27.1 32.3 31.3 33.1 31.3 29.6 25.0 33.1 27.1 
BU9a 97.2 130.6 130.5 136.8 136.1 118.4 104.1 136.8 97.2 
Dum1 108.4 148.2 149.1 156.8 156.3 136.0 119.5 156.8 108.4 
PC9 114.3 157.9 163.1 173.2 176.4 148.8 133.8 176.4 114.3 
PCBc 3.2 3.6 3.2 3.2 2.9 3.0 2.5 3.6 3.2 
SS2 12.6 13.6 12.1 11.8 10.9 11.2 9.3 13.6 12.6 
SS1 24.8 28.5 26.8 27.8 26.2 24.7 20.8 28.5 24.8 
PC5 35.7 43.1 41.6 43.7 41.7 37.8 32.7 43.7 35.7 
PC6a 43.5 53.4 52.0 54.4 51.9 47.1 40.8 54.4 43.5 
PC6b 51.0 64.2 63.4 66.2 63.3 56.3 49.4 66.2 51.0 
PC2 59.7 77.7 78.3 81.9 78.6 67.3 60.7 81.9 59.7 
PCA 66.8 88.9 93.9 98.6 94.9 78.9 74.8 98.6 66.8 
PC7 187.2 257.4 271.1 290.3 291.5 244.2 228.8 291.5 187.2 
PC4 5.3 8.0 8.9 9.5 10.6 9.2 8.1 10.6 5.3 
PCBa 9.5 10.1 8.8 8.7 7.9 8.3 6.8 10.1 9.5 
PCBb 18.0 21.3 19.9 21.1 20.4 18.9 16.0 21.3 18.0 
PC3 434.7 519.1 515.0 550.4 572.9 505.9 448.2 572.9 434.7 
BU6c 3.6 3.9 3.3 3.0 2.6 2.8 2.2 3.9 3.6 
BU6a 11.4 14.9 14.5 16.1 16.0 14.9 12.5 16.1 11.4 
BU6b 448.4 540.0 537.1 577.8 598.9 526.0 472.3 598.9 448.4 
BU6d 455.2 549.9 547.2 594.7 613.6 546.4 491.9 613.6 455.2 
Out 455.2 549.9 547.2 594.7 613.6 546.4 491.9 613.6 455.2 
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 PMP Storms  

Estimated Peak Discharge (m3/s) 
CatchID 30m 45m 1hr 90m 2hr 3hr 6hr Max 

Critical 
Duration 

WC1.0 22.8 22.9 23.4 21.3 18.4 15.7 11.2 23.4 1hr 
WC1.01 37.5 36.7 36.1 32.8 29.6 25.3 18.0 37.5 30m 
WC1.02 43.0 44.8 45.3 43.3 38.2 33.4 22.6 45.3 1hr 
WC2.0 18.9 19.5 20.6 19.7 17.3 14.8 10.2 20.6 1hr 
WC2.01 33.1 36.8 38.4 37.4 34.0 29.9 20.0 38.4 1hr 
WC7a 40.8 48.4 52.6 52.0 47.2 41.7 28.3 52.6 1hr 
WC7b 43.9 57.9 63.2 62.4 59.1 52.0 35.6 63.2 1hr 
WC2.03 47.0 61.6 66.7 65.7 62.3 54.7 37.4 66.7 1hr 
WC1.03 93.1 114.1 118.9 114.5 107.8 94.5 64.0 118.9 1hr 
WC3.0 11.2 11.3 10.4 9.0 7.8 7.1 4.9 11.3 45m 
WC1.04 104.1 131.3 138.9 135.2 125.5 110.6 75.4 138.9 1hr 
WC1.05 112.5 143.1 152.3 149.1 137.8 121.5 83.1 152.3 1hr 
WC2.02 31.7 33.1 33.5 29.8 25.9 21.8 15.9 33.5 1hr 
WC6.04 103.3 131.8 155.3 167.4 155.7 146.3 102.8 167.4 90m 
WC14.0 12.4 11.9 11.7 10.5 9.3 7.6 5.4 12.4 30m 
WC1.051 24.5 24.4 24.3 22.3 19.8 16.1 11.3 24.5 30m 
WC1.06 124.3 158.8 185.3 200.8 188.4 176.2 123.2 200.8 90m 
WC13.0 19.1 18.3 18.0 16.2 14.3 11.7 8.3 19.1 30m 
WC5.1a 32.9 32.0 32.0 28.6 25.4 20.6 14.7 32.9 30m 
WC5.1b 42.8 42.3 41.8 37.2 32.9 26.7 19.2 42.8 30m 
WC1.07a 16.8 16.3 15.0 13.1 11.4 9.7 6.8 16.8 30m 
WC1.07 182.6 208.4 229.3 249.4 235.8 221.7 155.4 249.4 90m 
WC1.08 199.5 226.8 247.4 266.8 254.7 237.8 168.1 266.8 90m 
WC9.04 32.8 34.2 36.0 33.5 29.1 24.8 17.5 36.0 1hr 
WC1.11 34.3 34.5 35.2 31.9 27.6 23.4 16.9 35.2 1hr 
WC1.06b 71.5 73.6 75.7 69.2 60.1 51.1 36.5 75.7 1hr 
WC1.06a 79.8 84.5 88.4 81.3 70.7 60.1 42.8 88.4 1hr 
WC8.01 93.2 99.7 103.5 95.8 84.6 72.0 50.7 103.5 1hr 
WC6.03 17.8 19.2 20.1 19.1 16.7 14.2 9.9 20.1 1hr 
WC9.01 24.7 25.4 25.4 22.3 19.3 16.3 11.9 25.4 1hr 
WC6.02 37.4 39.2 39.8 35.3 30.6 25.8 18.7 39.8 1hr 
WC10a 63.8 67.4 68.7 64.0 56.8 48.3 34.0 68.7 1hr 
WC10b 81.3 86.8 89.0 85.6 75.8 65.3 44.7 89.0 1hr 
WC6.05 187.2 200.0 207.2 199.9 184.0 158.6 108.9 207.2 1hr 
WC5.0 393.8 433.4 460.7 462.5 434.4 399.2 278.0 462.5 90m 
WC10.01 405.5 445.9 472.8 474.4 446.5 408.9 285.1 474.4 90m 
WC4.0 425.6 471.1 500.0 502.6 474.5 432.0 302.1 502.6 90m 
WC9.0 37.2 44.4 46.1 44.3 40.6 35.5 24.0 46.1 1hr 
WC6.06 56.1 72.2 78.5 78.9 73.1 63.8 43.5 78.9 90m 
WC1.10 41.6 40.5 40.5 36.4 32.4 26.4 18.7 41.6 30m 
WC9.02 111.6 130.2 136.6 134.2 124.5 107.9 73.2 136.6 1hr 
WC9.03 551.9 619.4 651.8 651.1 616.7 550.4 385.5 651.8 1hr 
WC12.0 45.2 45.5 45.9 44.2 39.3 32.2 22.1 45.9 1hr 
WC11c 13.6 13.1 12.5 11.3 10.1 8.2 5.8 13.6 30m 
WC11d 34.1 35.4 35.0 34.0 30.5 25.4 17.2 35.4 45m 
WC11a 18.0 17.7 17.1 16.1 14.5 11.8 8.2 18.0 30m 
WC11b 47.5 49.3 48.6 46.6 41.8 34.5 23.4 49.3 45m 
WC11.0 104.6 113.9 115.1 113.1 107.6 91.1 62.3 115.1 1hr 
WC11.01 135.5 154.3 159.5 160.0 151.7 129.4 89.2 160.0 90m 
WC15.01 703.2 795.6 862.1 877.0 834.5 737.8 523.1 877.0 90m 
WC1.15 59.1 67.0 68.7 66.4 62.3 52.4 35.1 68.7 1hr 
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 PMP Storms  
Estimated Peak Discharge (m3/s) 

CatchID 30m 45m 1hr 90m 2hr 3hr 6hr Max 
Critical 

Duration 

SS5 742.8 854.0 924.6 965.0 923.6 818.9 586.1 965.0 90m 
WC14.00 12.1 11.7 11.6 10.5 9.3 7.6 5.3 12.1 30m 
WC14.01 39.5 45.2 45.3 43.9 41.0 34.1 23.1 45.3 1hr 
WC14.01a 59.8 70.7 73.2 74.3 69.2 58.1 39.6 74.3 90m 
SS4 783.0 916.4 995.5 1056.6 1014.1 898.9 646.7 1056.6 90m 
WC14.01b 28.6 25.2 24.6 22.8 20.5 16.6 11.7 28.6 30m 
WC15b 43.9 43.4 41.3 37.7 34.2 27.6 19.4 43.9 30m 
WC15a 56.3 59.3 57.7 53.3 48.0 38.9 27.2 59.3 45m 
SS3 83.7 99.1 100.6 105.0 106.5 99.2 77.7 106.5 2hr 
WC1.16 849.1 1018.1 1111.9 1212.0 1173.5 1059.9 775.1 1212.0 90m 
PC1 891.0 1074.8 1177.4 1300.9 1276.9 1172.9 863.1 1300.9 90m 
BU11 22.3 29.0 34.6 42.0 43.8 39.7 29.9 43.8 2hr 
BU12 57.8 76.6 88.2 100.0 100.6 91.2 68.4 100.6 2hr 
BU13 67.4 90.1 104.1 119.7 122.3 111.4 83.6 122.3 2hr 
BU5a 13.7 14.5 14.3 13.8 12.3 10.3 7.0 14.5 45m 
BU5b 23.5 27.6 29.5 30.7 29.2 26.1 18.7 30.7 90m 
BU10 37.1 43.5 44.4 42.8 38.7 33.7 22.9 44.4 1hr 
BU9b 48.3 61.1 67.3 66.3 61.3 54.5 37.4 67.3 1hr 
Dum3 84.8 103.3 111.1 107.8 99.7 88.1 60.0 111.1 1hr 
BU1 129.2 162.7 178.1 178.1 165.5 147.9 101.4 178.1 90m 
BU2 179.2 229.8 263.5 307.2 303.7 280.5 203.3 307.2 90m 
BU3 207.6 266.2 311.1 374.7 375.8 350.3 256.3 375.8 2hr 
BU4 215.9 276.8 324.6 393.8 398.4 372.8 273.1 398.4 2hr 
Dum2 221.7 284.2 334.9 411.1 420.4 395.5 290.6 420.4 2hr 
PC8 231.0 296.4 349.9 432.4 446.6 423.3 312.1 446.6 2hr 
BU7 48.6 62.9 71.5 77.2 73.0 65.6 45.8 77.2 90m 
PC10 79.3 101.7 118.2 128.4 123.2 109.9 78.0 128.4 90m 
BU8 25.1 29.9 32.2 32.2 30.2 26.0 17.8 32.2 90m 
Dum4 100.6 127.6 146.0 158.1 151.0 134.1 95.7 158.1 90m 
BU9a 297.4 383.1 473.1 614.3 648.2 616.4 463.1 648.2 2hr 
Dum1 352.9 450.6 548.0 719.6 759.8 722.9 545.9 759.8 2hr 
PC9 381.9 492.5 599.1 788.1 843.4 835.6 649.6 843.4 2hr 
PCBc 14.0 15.7 16.0 15.4 14.4 12.2 8.1 16.0 1hr 
SS2 41.1 49.7 52.9 51.0 47.1 41.5 28.0 52.9 1hr 
SS1 84.9 108.1 122.0 128.6 120.8 107.9 75.5 128.6 90m 
PC5 121.6 158.0 183.0 205.5 200.2 179.6 128.1 205.5 90m 
PC6a 142.8 184.2 216.6 252.7 249.9 226.1 162.8 252.7 90m 
PC6b 163.7 209.8 250.2 300.4 302.4 278.7 203.1 302.4 2hr 
PC2 181.1 230.9 278.8 346.4 367.7 353.4 264.7 367.7 2hr 
PCA 195.1 246.6 299.5 379.5 418.9 433.1 337.9 433.1 3hr 
PC7 587.2 771.2 948.8 1236.7 1344.7 1380.4 1098.1 1380.4 3hr 
PC4 30.8 44.4 53.3 67.7 72.0 67.5 52.8 72.0 2hr 
PCBa 37.9 42.0 42.4 41.2 38.2 32.1 21.6 42.4 1hr 
PCBb 70.2 86.6 97.9 105.2 100.3 88.2 62.5 105.2 90m 
PC3 1483.1 1806.8 2070.6 2428.7 2572.5 2617.1 2098.7 2617.1 3hr 
BU6c 13.0 13.7 13.8 13.5 12.0 10.0 6.7 13.8 1hr 
BU6a 45.8 61.4 72.5 82.2 79.0 71.3 51.4 82.2 90m 
BU6b 1519.1 1847.9 2120.2 2496.9 2644.2 2730.3 2214.1 2730.3 3hr 
BU6d 1534.5 1865.5 2140.5 2523.0 2676.8 2778.3 2290.3 2778.3 3hr 
Out 1534.5 1865.5 2140.5 2523.0 2676.8 2778.3 2290.3 2778.3 3hr 

Note:  these discharges are unrouted flows from a hydrological model.  A more accurate estimate of 
discharge can be obtained from the hydraulic model, described in Appendix D. 
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TABLE D.1 

Observed and Estimated Flood Levels – October 2004 Flood 

Location Observed 
Flood Level 

Modelled 
Flood Level Difference ID (see Figure 

D.1) mE mN m AHD m AHD m 
FL MK @No48 359609.53 6320157.35 31.9 - - 

FL MK1 358885.13 6319543.73 16.79 17.19  0.40  

FL MK10 359900.23 6320749.24 29.83 30.23  0.40 

FL MK11 359447.17 6320282.69 27.3 27.19  -0.11  

FL MK13 358029.75 6320696.56 14.86 14.79  -0.07  

FL MK15 359177.21 6319527.15 21.3 21.26  -0.04  

FL MK16 359144.73 6319460.34 21.59 21.60  0.01 

FL MK17 359551.87 6320094.05 30.69 30.55  -0.14  

FL MK18 359568.83 6320134.24 30.49 30.52  0.03 

FL MK19 359649.15 6320803.99 26.73 26.55  -0.18  

FL MK2 358853.74 6319569.39 16.7 16.79  0.09  

FL MK20 359682.83 6320798.23 26.88 26.88  0.00  

FL MK21 359617.2 6320849.39 25.84 25.75  -0.09  

FL MK22 358596.31 6320836.73 17.22 17.29  0.07  

FL MK23 358534 6320846.7 17.37 17.60  0.23  

FL MK24 357478.59 6320474.17 14.34 14.36  0.02  

FL MK25 357986.06 6320430.85 13.35 13.20  -0.15  

FL MK26 358960.4 6318197.22 25.1 25.21  0.11  

FL MK27 357027.9 6318759.91 6.47 6.66  0.19  

FL MK28 357107.77 6319290.69 7.2 7.15  -0.05  

FL MK29 357131.29 6319330.94 7.88 7.75  0.13 

FL MK3 358783.94 6319603.85 16.63 16.72  0.09  

FL MK30 357927.37 6320064.24 10.71 10.78  0.07  

FL MK32 357826.7 6318698.51 9.62 9.75  0.13  

FL MK33 No644 358221.68 6318487 13.5 13.43  -0.07  

FL MK34 356196.58 6318574.86 7.0 7.30  0.30  

FL MK35 356186.51 6318561.42 6.99 7.30  0.31  

FL MK36 354261.39 6318416.21 3.65 4.11  0.46  

FL MK37 354353.42 6318635.98 3.47 3.70  0.23  

FL MK38 354409.03 6318753.67 3.72 4.10  0.38  

FL MK4 357962.02 6319593.33 11.4 11.55  0.15  

FL MK40 358269.51 6319399.93 13.86 14.10  0.24  

FL MK41 358296.98 6319383.29 14.35 14.26  -0.09  

FL MK42 358313.06 6319364.71 15.12 15.22  0.10  

FL MK43 358308.14 6319349.41 15.36 15.32 -0.04  

FL MK44 358330.8 6319345.78 15.6 15.39  -0.21  

FL MK45 358328.94 6319350.64 15.32 15.37  0.05  

FL MK46 358530.63 6319690.4 15.16 15.30  0.14  

FL MK47 358516.8 6319677.16 15.27 15.30  0.03  

FL MK5 357988.93 6319716.1 11.01 11.15  0.14  

FL MK6 357793.54 6319860.24 10.16 10.05  -0.11  

FL MK7 367494.59 6319905.92 9.52 - - 

FL MK8 359624.9 6320197.63 31.99 - - 

FL MK9 359886.76 6320730.11 29.7 30.00  0.30  

FL No1 358784.26 6319610.42 16.86 16.82  -0.04  

FL No1 357472.18 6320465.17 14.87 14.66  -0.31  

FL No1 357407.62 6320532.4 15.81 15.50  -0.31 
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Location Observed 
Flood Level 

Modelled 
Flood Level Difference ID (see Figure 

D.1) mE mN m AHD m AHD m 
FL No22 359030.14 6318237.61 27.55 27.43  -0.12  

FL No234 357795.14 6319864.94 10.52 10.20  -0.32 

FL No25 358309.81 6319357.72 15.32 15.00  -0.32  

FL No48 359507.68 6320158.11 31.68 - - 

FL No50 359612.18 6320177.58 31.98 - - 

FL No52 359621.68 6320188.74 32.02 - - 

FL No642 358207.62 6318487.37 13.9 13.60  -0.30  

FL No646 358239.21 6318488.73 13.64 13.65  0.01  

FL No650 358270.61 6318494.2 13.88 13.75  -0.13  

FL No650 358251.6 6318490.8 13.74 13.70  -0.04  

 
Note:  coordinates are MGA, Zone 56 
 Levels are to AHD. 
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TABLE D.2 

Observed and Estimated Flood Levels – June 2007 Flood 

Location Observed 
Flood Level 

Modelled 
Flood Level Difference ID (see Figure 

D.2) mE mN m AHD m AHD m 
P1 352760.89 6317605.17 5.75 - - 

P2 355556.53 6318543.01 4.04 4.77  0.73  

P3 355670.21 6318050.93 8.2 8.48  0.28  

P4 356245.82 6318730.57 5.47 5.51  0.04  

P5 356659.07 6318860.03 6.16 6.41  0.25  

P6 357026.71 6318759.62 6.76 6.88  0.12  

P7 357054.55 6318953.02 6.92 6.88  -0.04  

P8 356714.3 6320011.2 9.09 9.27  0.18  

P9 357515.63 6319884.83 8.82 9.41  0.59  

P10 358001.35 6319703.97 10.83 11.26  0.43  

P11 357820.22 6318712.61 9.19 9.21  0.02  

P12 358811.78 6319581.87 16.4 16.89  0.49  

P13 356280.4 6319324.28 5.36 5.38  0.02  

P14 354358.06 6318783.65 2.67 3.36  0.69  

P15 354392.38 6318732.48 4.19 4.20  0.01  

P16 354344.9 6318629.42 3.85 4.17  0.32  

P17 354325.66 6318622.29 3.96 3.90  -0.06  

P18 352396.06 6316814.36 4.09 - - 

 
Note:  coordinates are MGA, Zone 56 
 Levels are to AHD. 
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TABLE D.3 

Estimated Flood Levels – Comparison with Past Flood Models 100 yr ARI 

Previous 
Council 

Plan No. 38 
  

Location 
  
  
  

  
Model 
Node 

  
  

1990 
Hec 2 
Model 

(m 
AHD) 

  

2002 
(m AHD) 

(a) 

2008 
(m AHD) 

(b) 

Diff 
(m) 

(b)-(a) 

SWMM 
Model 
2002 
(m 

AHD) 
  

  
Tuflow 
Model 

(m AHD) 
(c) 

  
Diff 
(m) 

(c)-(a)

  
  
  

Diff 
(m) 

(c)-(b) 
Mataram Rd W5276 17.57 17.57 17.57 0 17.75 17.59 0.02 0.02 

d/s Mataram Rd W5260 16.99 16.99 16.88 -0.11 16.99 16.89 -0.10 0.01 
  W5177 16.12 16.12 16.12 0 16.12 16.10 -0.02 -0.02 
  W5085 15.7 15.7 15.7 0 15.65 15.35 -0.35 -0.35 
  W4965 14.83 15.1 14.92 -0.18 15.03 14.74 -0.36 -0.18 
  W4910 14.5 - 14.61 - 14.5 14.41 - -0.20 
  W4790 14.2 14.2 14.38 0.18 14.13 14.02 -0.18 -0.36 

  W4635 14.11 - 14.33-
14.38 - 14.08 13.49 - - 

  W4622 13.92 - 14.08 - 14.08 13.48 - -0.60 
Sparks Rd W4611 -   -   14.08 13.48 13.48 - 

d/s Sparks Rd W4600 - 12.99 12.67 -0.32 12.84 12.59 -0.40 -0.08 
  W4570 12.59 12.59 - - - 12.07 -0.52 - 
  W4496 11.91 11.91 12.08 0.17 11.91 11.75 -0.16 -0.33 
  W4376 11.13 11.13 11.35 0.22 11.12 11.51 0.38 0.16 
  W4260 10.48 10.48 10.69 0.21 10.48 10.58 0.10 -0.11 
  W4096 9.74 9.74 9.7 -0.04 9.74 9.88 0.14 0.18 
  W3974 9.55 9.55 9.51 -0.04 9.35 9.79 0.24 0.28 

Warnervale Rd W3840 9.08 9.25 9.02 -0.23 9.25 9.75 0.50 0.73 
d/s Warnervale Rd W3860 - - 9.01 - 8.99 9.03 - 0.02 

  W3720 8.97 8.97 8.99 0.02 8.94 9.01 0.04 0.02 
  W3610 8.81 8.79 8.85 0.06 8.78 8.67 -0.12 -0.18 
  W3510 8.45 8.49 8.61 0.12 8.34 8.28 -0.21 -0.33 
  W3408 8.24 8.04 8.36 0.32 7.87 7.79 -0.25 -0.57 
  W3318 8.16 7.88 8.16 0.28 7.73 7.57 -0.31 -0.59 
  W3190 8.09 7.69 8.05 0.36 7.6 7.36 -0.33 -0.69 
  W3060 8.04 7.51 7.99 0.48 7.54 7.29 -0.22 -0.70 
  W2930 - - 7.47 - 7.52 7.26 - -0.21 

Minnisota Rd W2900 7.99 - 7.47 - 7.49 7.04 - -0.43 
d/s Minnisota Rd W2880 - 7.36 7.36 0 7.33 7.01 -0.35 -0.35 

  W29-1 - 6.54 6.54 0 6.44 6.63 0.09 0.09 
  W28-1 - 6.37 6.37 0 6.4 6.45 0.08 0.08 
  W23 - 6.23 - - 6.34 6.35 0.12 - 
  W22 - - 6.23 - 6.33 6.29 - 0.06 
  W21.1 - - - - 6.31 6.28 - - 
  W21 - - - - 6.27 6.27 - - 

Virginia Rd W20 6.2 6.19 6.19 0 6.19 6.27 0.08 0.08 
  W19 - - - - 6.16 6.26 - - 
  W18 - - - - 6.16 6.26 - - 
  W17 - - - - 6.15 6.25 - - 
  W16 - - - - 6.15 6.25 - - 
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Previous 
Council 

Plan No. 38 
  

Location 
  
  
  

  
Model 
Node 

  
  

1990 
Hec 2 
Model 

(m 
AHD) 

  

2002 
(m AHD) 

(a) 

2008 
(m AHD) 

(b) 

Diff 
(m) 

(b)-(a) 

SWMM 
Model 
2002 
(m 

AHD) 
  

  
Tuflow 
Model 

(m AHD) 
(c) 

  
Diff 
(m) 

(c)-(a)

  
  
  

Diff 
(m) 

(c)-(b) 
  W15 - - - - 6.15 6.25 - - 
  W14 - - - - 6.15 6.25 - - 
  W13 - - - - 6.15 6.24 - - 
  W12 6.16 - - - 6.15 6.24 - - 
  W11 - - - - 6.14 6.24 - - 
  W10 - - - - 6.14 6.24 - - 
  W9 - - - - 6.14 6.24 - - 
  W8 - - - - 6.14 6.24 - - 
  W7 - - - - 6.14 6.24 - - 
  W6 - - - - 6.14 6.24 - - 
  W5 - - - - 6.14 6.23 - - 
  W4 - - - - 6.14 6.23 - - 

u/s Railway W3 - - - - 6.14 6.23 - - 
u/s Railway W2 - - - - 6.14 6.23 - - 
u/s Railway W1 - - - - 6.14 6.22 - - 

 

 

 

 

 
See Figure D3 for locations of nodes. 
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TABLE D.4 

Estimated Flood Levels in Design Events 

Design Flood Level 

10 yr ARI 20 yr ARI 50 yr ARI 100 yr ARI 200 yr ARI PMF 
Location (see 
Figs D2, D3) 

Model 
node / 
Point 

(m AHD) (m AHD) (m AHD) (m AHD) (m)  

Mataram Rd W5276 17.30  17.48  17.55  17.59  17.63  18.09  
d/s Mataram 

Rd W5260 16.50  16.80  16.85  16.89  16.93  17.57  

 W5177 16.01  16.04  16.07  16.10  16.14  16.81  

 W5085 15.27  15.29  15.32  15.35  15.39  16.27  

 W4965 14.65  14.68  14.70  14.74  14.79  16.05  

 W4910 14.32  14.35  14.38  14.41  14.44  15.98  

 W4790 13.88  13.91  13.97  14.02  14.08  15.94  

 W4635 13.14  13.20  13.40  13.49  13.62  15.89  

 W4622 13.12  13.18  13.38  13.48  13.61  15.88  

Sparks Rd W4611 13.11  13.17  13.38  13.48  13.60  15.88  

d/s Sparks Rd W4600 12.52  12.54  12.56  12.59  12.63  13.34  

 W4570 11.99  12.02  12.04  12.07  12.12  12.85  

 W4496 11.67  11.70  11.72  11.75  11.79  12.39  

 W4376 11.47  11.48  11.49  11.51  11.53  11.77  

 W4260 10.53  10.55  10.57  10.58  10.59  11.15  

 W4096 9.73  9.79  9.82  9.88  9.94  10.76  

 W3974 9.63  9.69  9.72  9.79  9.85  10.66  
Warnervale 

Rd W3840 9.59  9.65  9.68  9.75  9.81  10.60  

d/s 
Warnervale 

Rd 
W3860 8.78  8.85  8.91  9.03  9.10  10.22  

 W3720 8.76  8.84  8.90  9.01  9.08  10.19  

 W3610 8.45  8.52  8.57  8.67  8.73  9.72  

 W3510 8.09  8.15  8.20  8.28  8.34  9.21  

 W3408 7.62  7.67  7.72  7.79  7.84  8.75  

 W3318 7.40  7.45  7.49  7.57  7.62  8.57  

 W3190 7.15  7.21  7.27  7.36  7.41  8.42  

 W3060 7.09  7.15  7.21  7.29  7.34  8.36  

 W2930 7.07  7.13  7.18  7.26  7.31  8.32  

Minnesota Rd W2900 6.90  6.94  6.98  7.04  7.09  8.07  
d/s Minnesota 

Rd W2880 6.80  6.87  6.92  7.01  7.07  8.13  

 W29-1 6.35  6.43  6.50  6.63  6.70  7.83  

 W28-1 6.11  6.18  6.29  6.45  6.53  7.64  

 W23 5.91  5.98  6.16  6.35  6.44  7.52  

 W22 5.70  5.80  6.08  6.29  6.38  7.42  
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Design Flood Level 

10 yr ARI 20 yr ARI 50 yr ARI 100 yr ARI 200 yr ARI PMF 
Location (see 
Figs D2, D3) 

Model 
node / 
Point 

(m AHD) (m AHD) (m AHD) (m AHD) (m)  

 W21.1 5.60  5.74  6.07  6.28  6.37  7.41  

 W21 5.53  5.71  6.06  6.27  6.36  7.39  

Virginia Rd W20 5.51  5.70  6.05  6.27  6.35  7.37  

 W19 5.49  5.69  6.05  6.26  6.35  7.36  

 W18 5.48  5.68  6.05  6.26  6.34  7.35  

 W17 5.47  5.68  6.04  6.25  6.34  7.33  

 W16 5.47  5.68  6.04  6.25  6.33  7.31  

 W15 5.47  5.67  6.04  6.25  6.33  7.29  

 W14 5.46  5.67  6.04  6.25  6.33  7.28  

 W13 5.46  5.67  6.04  6.24  6.33  7.27  

 W12 5.46  5.67  6.04  6.24  6.33  7.27  

 W11 5.46  5.67  6.03  6.24  6.33  7.26  

 W10 5.46  5.67  6.03  6.24  6.33  7.26  

 W9 5.46  5.67  6.03  6.24  6.32  7.26  

 W8 5.46  5.67  6.03  6.24  6.32  7.25  

 W7 5.46  5.67  6.03  6.24  6.32  7.24  

 W6 5.46  5.67  6.03  6.24  6.32  7.23  

 W5 5.46  5.67  6.03  6.23  6.32  7.21  

 W4 5.45  5.67  6.03  6.23  6.31  7.20  

u/s Railway W3 5.45  5.66  6.03  6.23  6.31  7.17  

u/s Railway W2 5.45  5.66  6.02  6.23  6.31  7.16  

u/s Railway W1 5.45  5.66  6.02  6.22  6.30  7.15  

        
d/s Lake 
Haven Dr P1 31.62 31.63 31.63 31.63 31.64 31.81 

 P2 31.18 31.18 31.19 31.20 31.20 31.30 

 P3 30.35 30.36 30.37 30.38 30.39 30.51 
u/s Pacific 
Hwy P5 31.85 31.86 31.86 31.95 31.95 32.90 

d/s Pacific 
Hwy P4 29.68 29.69 29.70 29.70 29.70 29.82 

 P6 27.82 27.83 27.84 27.85 27.87 28.19 
u/s Arizona 
Rd P7 26.72 26.73 26.74 26.75 26.75 27.08 

d/s Arizona 
Rd P8 25.43 25.44 25.45 25.47 25.48 25.83 

 P9 24.09 24.10 24.11 24.12 24.13 24.41 

 P10 22.92 22.93 22.93 22.94 22.95 23.22 

 P11 21.94 21.95 21.96 21.97 21.99 22.31 

 P12 21.15 21.17 21.19 21.20 21.22 21.60 

 P13 20.69 20.71 20.73 20.75 20.78 21.15 
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Design Flood Level 

10 yr ARI 20 yr ARI 50 yr ARI 100 yr ARI 200 yr ARI PMF 
Location (see 
Figs D2, D3) 

Model 
node / 
Point 

(m AHD) (m AHD) (m AHD) (m AHD) (m)  

 P14 20.11 20.14 20.17 20.19 20.21 20.69 

 P15 19.50 19.52 19.54 19.56 19.59 20.08 

 P16 18.73 18.75 18.78 18.81 18.83 19.31 

 P17 18.33 18.35 18.38 18.40 18.43 19.00 

 P18 17.67 17.79 17.88 17.95 18.01 18.78 

 P19 17.61 17.75 17.85 17.92 17.98 18.73 

 P20 17.58 17.73 17.83 17.91 17.96 18.68 
u/s Mataram 
Rd P21 17.53 17.70 17.80 17.87 17.93 18.60 

Nth of 
Wallarah Rd P22 35.52 35.55 35.57 35.60 35.62 35.95 

 P23 32.68 32.70 32.70 32.71 32.72 32.87 

 P24 31.93 31.93 31.94 31.95 31.95 32.15 

 P25 30.65 30.66 30.69 30.70 30.71 31.05 
u/s Pacific 
Hyw P26 30.08 30.12 30.15 30.17 30.19 30.58 

d/s Pacific 
Hyw P27 28.29 28.32 28.34 28.36 28.38 28.85 

adj to Mebbin 
Cct P28 27.52 27.56 27.58 27.61 27.64 28.13 

 P29 26.52 26.55 26.57 26.59 26.61 27.13 
u/s North 
Barrington Dr. P30 25.03 25.08 25.12 25.15 25.20 26.40 

d/s North 
Barrington Dr P31 24.89 24.92 24.95 24.97 24.99 25.47 

 P32 24.49 24.50 24.51 24.52 24.54 24.90 

 P33 23.31 23.34 23.36 23.38 23.40 24.16 

 P34 22.98 23.02 23.04 23.07 23.10 24.10 
Sth of 
Mataram Rd P35 22.72 22.75 22.77 22.79 22.90 24.06 

Nth of 
Mataram Rd P36 22.46 22.50 22.53 22.56 22.63 23.03 

 P37 22.01 22.03 22.04 22.06 22.08 22.53 
d/s Walker 
Ave P38 21.71 21.75 21.77 21.78 21.80 22.30 

 P39 21.68 21.71 21.73 21.75 21.76 22.15 

 P40 21.68 21.71 21.73 21.74 21.76 22.13 
u/s Pacific 
Hyw P41 21.31 21.34 21.35 21.36 21.38 21.63 

d/s Pacific 
Hyw P42 18.90 18.94 18.96 18.98 18.99 19.53 

Sth of 
Lomandra 
Tce 

P43 18.05 18.11 18.13 18.17 18.19 18.77 

 P44 17.44 17.55 17.59 17.64 17.69 18.34 

Sth of Kite Cr P45 16.79 16.84 16.88 16.92 16.96 17.64 
Sth of 
Pardalote P46 16.48 16.53 16.58 16.62 16.66 17.29 
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Design Flood Level 

10 yr ARI 20 yr ARI 50 yr ARI 100 yr ARI 200 yr ARI PMF 
Location (see 
Figs D2, D3) 

Model 
node / 
Point 

(m AHD) (m AHD) (m AHD) (m AHD) (m)  
Way 

 P47 16.12 16.18 16.21 16.24 16.27 16.93 

 P48 15.84 15.90 15.92 15.96 15.99 16.72 

 P49 15.53 15.62 15.67 15.74 15.80 16.58 

 P50 15.19 15.31 15.46 15.59 15.67 16.39 

 P51 14.72 15.14 15.38 15.52 15.61 16.25 

 P52 13.55 13.59 13.63 13.66 13.70 14.38 

 P53 12.62 12.64 12.66 12.69 12.71 13.36 

 P54 11.98 12.04 12.07 12.12 12.17 13.14 
u/s Louisiana 
Rd P55 11.53 11.60 11.64 11.70 11.73 12.70 

d/s Louisiana 
Rd P56 11.10 11.19 11.26 11.37 11.43 12.47 

 P57 10.70 10.78 10.83 10.93 10.97 11.84 

 P58 10.11 10.18 10.24 10.35 10.40 11.27 

 P59 9.64 9.70 9.72 9.81 9.86 10.66 
adj to Park 
Range Way P60 17.28 17.31 17.33 17.35 17.37 17.80 

 P61 16.32 16.34 16.35 16.36 16.38 16.72 

 P62 15.81 15.84 15.86 15.88 15.89 16.51 

 P63 15.17 15.19 15.23 15.25 15.26 16.40 
adj to 
Oakridge PL P64 14.65 14.68 14.70 14.74 14.76 15.90 

 P65 14.36 14.39 14.42 14.45 14.48 15.90 

 P66 14.27 14.30 14.33 14.36 14.39 15.89 

 P67 13.14 13.19 13.40 13.49 13.62 15.89 
adj to Alpine 
Ash Rd P68 15.46 15.48 15.50 15.52 15.54 15.97 

 P69 14.36 14.38 14.40 14.41 14.41 14.97 

 P70 13.63 13.65 13.65 13.67 13.69 14.81 
adj to 
Paperbark St P71 12.93 12.94 12.95 12.96 12.99 13.51 

 P72 12.53 12.53 12.56 12.59 12.62 13.27 

 P73 12.08 12.10 12.14 12.18 12.21 12.97 

 P74 11.54 11.56 11.59 11.62 11.64 12.37 

 P75 10.25 10.27 10.28 10.29 10.31 10.97 

u/s Nikko Rd P76 21.72 21.74 21.75 21.88 22.02 24.87 

d/s Nikko Rd P77 19.43 19.44 19.44 19.44 19.45 19.60 

 P78 18.15 18.16 18.18 18.19 18.19 19.45 

u/s Sparks Rd P79 17.80 17.84 17.89 17.92 17.94 19.45 

d/s Sparks Rd P80 15.21 15.22 15.23 15.24 15.24 15.47 

 P81 13.97 13.98 13.99 14.00 14.01 14.15 
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Design Flood Level 

10 yr ARI 20 yr ARI 50 yr ARI 100 yr ARI 200 yr ARI PMF 
Location (see 
Figs D2, D3) 

Model 
node / 
Point 

(m AHD) (m AHD) (m AHD) (m AHD) (m)  
u/s Railway 
Rd P82 21.85 21.85 21.86 21.87 21.87 22.74 

d/s Nikko Rd P83 19.27 19.28 19.29 19.29 19.30 19.38 

 P84 16.74 16.75 16.75 16.76 16.77 16.85 

 P85 14.65 14.66 14.67 14.68 14.68 14.84 
u/s Virginia 
Rd P86 13.40 13.44 13.52 13.55 13.58 13.95 

d/s Virginia 
Rd P87 12.45 12.46 12.47 12.48 12.49 12.74 

 P88 12.13 12.14 12.15 12.16 12.17 12.26 

 P89 11.50 11.51 11.52 11.53 11.54 11.71 

 P90 10.43 10.45 10.47 10.49 10.52 10.81 

 P91 9.95 10.00 10.02 10.06 10.09 10.58 
u/s 
Warnervale 
Rd 

P92 9.84 9.88 9.90 9.94 9.96 10.44 

d/s 
Warnervale 
Rd 

P93 8.72 8.77 8.79 8.83 8.86 9.34 

 P94 8.28 8.32 8.33 8.36 8.39 8.80 

 P95 7.77 7.80 7.81 7.83 7.84 8.16 

 P96 7.14 7.17 7.20 7.22 7.24 7.63 

 P97 6.54 6.57 6.59 6.61 6.63 7.48 

 P98 5.91 5.96 6.11 6.31 6.39 7.46 

 P99 5.71 5.81 6.09 6.30 6.39 7.44 

u/s Sparks Rd P100 15.36 15.38 15.40 15.42 15.44 17.01 

d/s Sparks Rd P101 13.31 13.32 13.33 13.34 13.35 13.48 

 P102 11.47 11.48 11.48 11.49 11.49 12.76 
u/s Railway 
Rd P103 10.68 10.80 10.89 10.95 11.00 12.76 

d/s Nikko Rd P104 8.70 8.71 8.72 8.75 8.77 9.01 

 P105 7.96 7.97 7.98 7.99 8.01 8.18 

 P106 6.93 6.93 6.93 6.95 6.96 7.27 

 P107 5.93 5.94 6.05 6.24 6.32 7.25 

 P108 5.46 5.67 6.03 6.24 6.32 7.25 

 P109 5.46 5.67 6.03 6.24 6.32 7.25 

 P110 5.46 5.67 6.03 6.24 6.32 7.25 

 P111 5.46 5.67 6.03 6.24 6.32 7.25 

 P112 5.46 5.67 6.03 6.24 6.32 7.25 

 P113 5.46 5.67 6.03 6.24 6.32 7.24 

 P114 5.46 5.67 6.03 6.24 6.32 7.24 
d/s Pacific 
Hwy P115 12.38 12.41 12.43 12.45 12.46 12.77 
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Design Flood Level 

10 yr ARI 20 yr ARI 50 yr ARI 100 yr ARI 200 yr ARI PMF 
Location (see 
Figs D2, D3) 

Model 
node / 
Point 

(m AHD) (m AHD) (m AHD) (m AHD) (m)  

 P116 10.25 10.25 10.27 10.28 10.29 10.58 

 P117 8.24 8.26 8.26 8.26 8.27 8.60 

 P118 7.49 7.51 7.52 7.53 7.53 7.87 

 P119 6.78 6.81 6.85 6.90 6.94 7.64 

 P120 6.10 6.13 6.18 6.29 6.36 7.28 

 P121 5.47 5.67 6.04 6.24 6.33 7.27 

 P122 5.46 5.67 6.04 6.24 6.33 7.27 

 P123 5.46 5.67 6.04 6.24 6.33 7.27 

 P124 5.46 5.67 6.04 6.24 6.33 7.27 
u/s Pacific 
Hwy P125 6.98 7.13 7.27 7.43 7.58 8.02 

west of 
Cherry 
Blossom Cr 

P126 5.62 5.71 6.05 6.26 6.34 7.33 

west of 
Virgina Rd P127 5.47 5.68 6.04 6.25 6.34 7.33 

 P128 5.47 5.68 6.04 6.25 6.34 7.33 
east of 
Bougainvillea 
Rd E 

P129 8.66 8.68 8.70 8.71 8.73 8.97 

 P130 7.94 7.95 7.96 7.98 7.98 8.15 
east of Birch 
Dr P131 7.24 7.25 7.25 7.25 7.26 7.96 

 P132 6.70 6.75 6.80 6.87 6.92 7.96 

 P133 6.69 6.74 6.78 6.85 6.91 7.95 

 P134 6.65 6.70 6.75 6.83 6.88 7.94 

 P135 6.49 6.56 6.63 6.74 6.81 7.91 
sth of Pacific 
Hwy P136 14.75 14.81 14.84 14.87 14.89 15.33 

 P137 13.50 13.51 13.52 13.53 13.53 13.73 

 P138 11.68 11.68 11.69 11.70 11.71 11.95 

 P139 10.16 10.17 10.19 10.20 10.21 10.39 

 P140 8.51 8.52 8.54 8.55 8.56 9.06 

 P141 7.94 7.98 8.01 8.04 8.07 8.70 

 P142 7.38 7.42 7.45 7.48 7.52 8.32 

 P143 7.25 7.29 7.32 7.35 7.39 8.29 

 P144 7.07 7.11 7.16 7.23 7.27 8.25 
west of 
Dalton Ave P145 25.79 25.80 25.80 25.81 25.81 26.05 

west of Rolfe 
Ave P146 23.42 23.43 23.43 23.44 23.44 23.64 

west of 
Hughes Ave P147 20.30 20.31 20.33 20.35 20.36 20.66 

 P148 19.56 19.58 19.59 19.61 19.62 19.92 

 P149 18.62 18.63 18.64 18.65 18.66 18.91 
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Design Flood Level 

10 yr ARI 20 yr ARI 50 yr ARI 100 yr ARI 200 yr ARI PMF 
Location (see 
Figs D2, D3) 

Model 
node / 
Point 

(m AHD) (m AHD) (m AHD) (m AHD) (m)  
west of 
Pearce Rd P150 17.32 17.33 17.33 17.34 17.35 17.60 

 P151 16.51 16.52 16.52 16.53 16.53 16.71 

 P152 15.39 15.40 15.41 15.43 15.44 15.76 

 P153 14.92 14.93 14.94 14.95 14.97 15.28 

 P154 14.37 14.39 14.41 14.42 14.44 14.79 
u/s Pacific 
Hwy P155 14.31 14.34 14.35 14.37 14.39 14.71 

west of Cesca 
St P156 12.95 12.97 12.98 12.99 13.00 13.38 

 P157 11.91 11.93 11.95 11.96 11.98 12.39 
u/s Bingarrah 
Rd P158 10.95 10.98 10.99 11.02 11.05 11.49 

d/s Bingarrah 
Rd P159 10.35 10.37 10.40 10.42 10.44 10.85 

u/s Louisiana 
Rd P160 9.81 9.83 9.84 9.85 9.85 10.23 

d/s Louisiana 
Rd P161 8.95 8.98 8.99 9.00 9.02 9.59 

 P162 8.60 8.64 8.67 8.70 8.74 9.45 

 P163 8.46 8.50 8.53 8.57 8.60 9.31 
d/s Pacific 
Hwy P164 28.89 28.90 28.91 28.92 28.93 28.97 

 P165 26.09 26.09 26.10 26.10 26.10 26.15 

 P166 23.98 23.99 23.99 24.00 24.00 24.10 

 P167 22.01 22.02 22.02 22.03 22.03 22.16 

 P168 20.53 20.53 20.54 20.54 20.54 20.75 
East of Sabre 
Pl P169 19.05 19.05 19.07 19.14 19.15 19.34 

East of 
Georgia Dr P170 17.10 17.11 17.11 17.12 17.13 17.31 

 P171 15.29 15.32 15.33 15.36 15.37 15.69 
Nth of De 
Havilland Cct P172 13.33 13.35 13.36 13.38 13.39 13.69 

 P173 12.41 12.45 12.48 12.52 12.56 13.36 
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Table D.5 

Sensitivity to Tailwater Levels, June 2007 Event 

Estimated Flood Level  
Location 

Observed 
Flood Levels Free Tailwater Condition Tailwater Hydrograph 

ID (see 
Figure D.2) 

Easting Northing m AHD m AHD m AHD 
P1 352760.89 6317605.17 5.75 - - 
P2 355556.53 6318543.01 4.04 4.77  4.77  
P3 355670.21 6318050.93 8.2 8.48  8.48  
P4 356245.82 6318730.57 5.47 5.51  5.51  
P5 356659.07 6318860.03 6.16 6.41  6.41  
P6 357026.71 6318759.62 6.76 6.88  6.88  
P7 357054.55 6318953.02 6.92 6.88  6.88  
P8 356714.3 6320011.2 9.09 9.27  9.27  
P9 357515.63 6319884.83 8.82 9.41  9.41  
P10 358001.35 6319703.97 10.83 11.26  11.26  
P11 357820.22 6318712.61 9.19 9.21  9.21  
P12 358811.78 6319581.87 16.4 16.89  16.89  
P13 356280.4 6319324.28 5.36 5.38  5.40  
P14 354358.06 6318783.65 2.67 3.36  4.15  
P15 354392.38 6318732.48 4.19 4.20  4.62  
P16 354344.9 6318629.42 3.85 4.17  4.67  
P17 354325.66 6318622.29 3.96 3.90  4.25  

P18 352396.06 6316814.36 4.09 - 4.18  
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TABLE D.6 

Sensitivity to Rainfall Intensity – 30 % Increase to 100 yr ARI Design Rainfall Intensity 

Location (see Figure D.3) 100 yr ARI 100 yr ARI + 30% Difference 
 

Model node / 
Point m AHD m AHD (m) 

Mataram Rd W5276 17.59 17.71 0.12 

d/s Mataram Rd W5260 16.89 17.03 0.14 

 W5177 16.10 16.25 0.15 

 W5085 15.35 15.49 0.14 

 W4965 14.74 14.88 0.14 

 W4910 14.41 14.52 0.11 

 W4790 14.02 14.29 0.27 

 W4635 13.49 13.99 0.50 

 W4622 13.48 13.98 0.50 

Sparks Rd W4611 13.48 13.98 0.50 

d/s Sparks Rd W4600 12.59 12.78 0.19 

 W4570 12.07 12.26 0.19 

 W4496 11.75 11.91 0.16 

 W4376 11.51 11.60 0.09 

 W4260 10.58 10.66 0.08 

 W4096 9.88 10.05 0.17 

 W3974 9.79 9.95 0.16 

Warnervale Rd W3840 9.75 9.91 0.16 

d/s Warnervale Rd W3860 9.03 9.25 0.22 

 W3720 9.01 9.23 0.22 

 W3610 8.67 8.86 0.19 

 W3510 8.28 8.45 0.17 

 W3408 7.79 7.95 0.16 

 W3318 7.57 7.73 0.16 

 W3190 7.36 7.53 0.17 

 W3060 7.29 7.46 0.17 

 W2930 7.26 7.43 0.17 

Minnesota Rd W2900 7.04 7.19 0.15 

d/s Minnesota Rd W2880 7.01 7.19 0.18 

 W29-1 6.63 6.82 0.19 

 W28-1 6.45 6.63 0.18 

 W23 6.35 6.51 0.16 

 W22 6.29 6.44 0.15 

 W21.1 6.28 6.42 0.14 

 W21 6.27 6.41 0.14 

Virginia Rd W20 6.27 6.40 0.13 
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Location (see Figure D.3) 100 yr ARI 100 yr ARI + 30% Difference 
 

Model node / 
Point m AHD m AHD (m) 

 W19 6.26 6.39 0.13 

 W18 6.26 6.39 0.13 

 W17 6.25 6.38 0.13 

 W16 6.25 6.37 0.12 

 W15 6.25 6.37 0.12 

 W14 6.25 6.37 0.12 

 W13 6.24 6.36 0.12 

 W12 6.24 6.36 0.12 

 W11 6.24 6.36 0.12 

 W10 6.24 6.36 0.12 

 W9 6.24 6.36 0.12 

 W8 6.24 6.36 0.12 

 W7 6.24 6.35 0.11 

 W6 6.24 6.35 0.11 

 W5 6.23 6.34 0.11 

 W4 6.23 6.34 0.11 

u/s Railway W3 6.23 6.33 0.10 

u/s Railway W2 6.23 6.33 0.10 

u/s Railway W1 6.22 6.33 0.11 

     

d/s Lake Haven Dr P1 31.63 31.64 0.01 

 P2 31.20 31.20 0.00 

 P3 30.38 30.40 0.02 

u/s Pacific Hwy P5 31.95 32.12 0.17 

d/s Pacific Hwy P4 29.70 29.70 0.00 

 P6 27.85 27.88 0.03 

u/s Arizona Rd P7 26.75 26.77 0.02 

d/s Arizona Rd P8 25.47 25.50 0.03 

 P9 24.12 24.15 0.03 

 P10 22.94 22.97 0.03 

 P11 21.97 22.03 0.06 

 P12 21.20 21.28 0.08 

 P13 20.75 20.84 0.09 

 P14 20.19 20.30 0.11 

 P15 19.56 19.67 0.11 

 P16 18.81 18.89 0.08 

 P17 18.40 18.52 0.12 

 P18 17.95 18.15 0.20 

 P19 17.92 18.11 0.19 
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Location (see Figure D.3) 100 yr ARI 100 yr ARI + 30% Difference 
 

Model node / 
Point m AHD m AHD (m) 

 P20 17.91 18.09 0.18 

u/s Mataram Rd P21 17.87 18.05 0.18 

Nth of Wallarah Rd P22 35.60 35.67 0.07 

 P23 32.71 32.74 0.03 

 P24 31.95 31.96 0.01 

 P25 30.70 30.75 0.05 

u/s Pacific Hyw P26 30.17 30.23 0.06 

d/s Pacific Hyw P27 28.36 28.42 0.06 

adj to Mebbin Cct P28 27.61 27.68 0.07 

 P29 26.59 26.65 0.06 

u/s North Barrington Dr. P30 25.15 25.27 0.12 

d/s North Barrington Dr P31 24.97 25.03 0.06 

 P32 24.52 24.63 0.11 

 P33 23.38 23.54 0.16 

 P34 23.07 23.31 0.24 

Sth of Mataram Rd P35 22.79 23.17 0.38 

Nth of Mataram Rd P36 22.56 22.68 0.12 

 P37 22.06 22.16 0.10 

d/s Walker Ave P38 21.78 21.85 0.07 

 P39 21.75 21.79 0.04 

 P40 21.74 21.79 0.05 

u/s Pacific Hyw P41 21.36 21.40 0.04 

d/s Pacific Hyw P42 18.98 19.04 0.06 

Sth of Lomandra Tce P43 18.17 18.23 0.06 

 P44 17.64 17.78 0.14 

Sth of Kite Cr P45 16.92 17.02 0.10 

Sth of Pardalote Way P46 16.62 16.72 0.10 

 P47 16.24 16.32 0.08 

 P48 15.96 16.06 0.10 

 P49 15.74 15.89 0.15 

 P50 15.59 15.78 0.19 

 P51 15.52 15.71 0.19 

 P52 13.66 13.76 0.10 

 P53 12.69 12.75 0.06 

 P54 12.12 12.25 0.13 

u/s Louisiana Rd P55 11.70 11.81 0.11 

d/s Louisiana Rd P56 11.37 11.52 0.15 

 P57 10.93 11.05 0.12 

 P58 10.35 10.49 0.14 
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Location (see Figure D.3) 100 yr ARI 100 yr ARI + 30% Difference 
 

Model node / 
Point m AHD m AHD (m) 

 P59 9.81 9.95 0.14 

adj to Park Range Way P60 17.35 17.40 0.05 

 P61 16.36 16.40 0.04 

 P62 15.88 15.93 0.05 

 P63 15.25 15.40 0.15 

adj to Oakridge PL P64 14.74 14.81 0.07 

 P65 14.45 14.53 0.08 

 P66 14.36 14.44 0.08 

 P67 13.49 13.99 0.50 

adj to Alpine Ash Rd P68 15.52 15.57 0.05 

 P69 14.41 14.43 0.02 

 P70 13.67 13.74 0.07 

adj to Paperbark St P71 12.96 13.04 0.08 

 P72 12.59 12.68 0.09 

 P73 12.18 12.28 0.10 

 P74 11.62 11.71 0.09 

 P75 10.29 10.39 0.10 

u/s Nikko Rd P76 21.88 22.25 0.37 

d/s Nikko Rd P77 19.44 19.45 0.01 

 P78 18.19 18.21 0.02 

u/s Sparks Rd P79 17.92 17.99 0.07 

d/s Sparks Rd P80 15.24 15.26 0.02 

 P81 14.00 14.02 0.02 

u/s Railway Rd P82 21.87 21.89 0.02 

d/s Nikko Rd P83 19.29 19.31 0.02 

 P84 16.76 16.78 0.02 

 P85 14.68 14.71 0.03 

u/s Virginia Rd P86 13.55 13.61 0.06 

d/s Virginia Rd P87 12.48 12.51 0.03 

 P88 12.16 12.18 0.02 

 P89 11.53 11.56 0.03 

 P90 10.49 10.55 0.06 

 P91 10.06 10.14 0.08 

u/s Warnervale Rd P92 9.94 10.02 0.08 

d/s Warnervale Rd P93 8.83 8.90 0.07 

 P94 8.36 8.43 0.07 

 P95 7.83 7.88 0.05 

 P96 7.22 7.25 0.03 

 P97 6.61 6.66 0.05 
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Location (see Figure D.3) 100 yr ARI 100 yr ARI + 30% Difference 
 

Model node / 
Point m AHD m AHD (m) 

 P98 6.31 6.46 0.15 

 P99 6.30 6.44 0.14 

u/s Sparks Rd P100 15.42 15.49 0.07 

d/s Sparks Rd P101 13.34 13.36 0.02 

 P102 11.49 11.50 0.01 

u/s Railway Rd P103 10.95 11.05 0.10 

d/s Nikko Rd P104 8.75 8.81 0.06 

 P105 7.99 8.04 0.05 

 P106 6.95 7.01 0.06 

 P107 6.24 6.36 0.12 

 P108 6.24 6.35 0.11 

 P109 6.24 6.35 0.11 

 P110 6.24 6.35 0.11 

 P111 6.24 6.35 0.11 

 P112 6.24 6.35 0.11 

 P113 6.24 6.35 0.11 

 P114 6.24 6.35 0.11 

d/s Pacific Hwy P115 12.45 12.49 0.04 

 P116 10.28 10.31 0.03 

 P117 8.26 8.27 0.01 

 P118 7.53 7.54 0.01 

 P119 6.90 7.01 0.11 

 P120 6.29 6.40 0.11 

 P121 6.24 6.36 0.12 

 P122 6.24 6.36 0.12 

 P123 6.24 6.36 0.12 

 P124 6.24 6.36 0.12 

u/s Pacific Hwy P125 7.43 7.70 0.27 

west of Cherry Blossom Cr P126 6.26 6.38 0.12 

west of Virgina Rd P127 6.25 6.38 0.13 

 P128 6.25 6.38 0.13 

east of Bougainvillea Rd E P129 8.71 8.76 0.05 

 P130 7.98 8.00 0.02 

east of Birch Dr P131 7.25 7.26 0.01 

 P132 6.87 7.03 0.16 

 P133 6.85 7.01 0.16 

 P134 6.83 6.99 0.16 

 P135 6.74 6.92 0.18 

sth of Pacific Hwy P136 14.87 14.93 0.06 
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Location (see Figure D.3) 100 yr ARI 100 yr ARI + 30% Difference 
 

Model node / 
Point m AHD m AHD (m) 

 P137 13.53 13.55 0.02 

 P138 11.70 11.72 0.02 

 P139 10.20 10.22 0.02 

 P140 8.55 8.58 0.03 

 P141 8.04 8.12 0.08 

 P142 7.48 7.57 0.09 

 P143 7.35 7.46 0.11 

 P144 7.23 7.37 0.14 

west of Dalton Ave P145 25.81 25.83 0.02 

west of Rolfe Ave P146 23.44 23.45 0.01 

west of Hughes Ave P147 20.35 20.38 0.03 

 P148 19.61 19.64 0.03 

 P149 18.65 18.68 0.03 

west of Pearce Rd P150 17.34 17.37 0.03 

 P151 16.53 16.56 0.03 

 P152 15.43 15.46 0.03 

 P153 14.95 14.99 0.04 

 P154 14.42 14.47 0.05 

u/s Pacific Hwy P155 14.37 14.42 0.05 

west of Cesca St P156 12.99 13.03 0.04 

 P157 11.96 12.04 0.08 

u/s Bingarrah Rd P158 11.02 11.09 0.07 

d/s Bingarrah Rd P159 10.42 10.47 0.05 

u/s Louisiana Rd P160 9.85 9.89 0.04 

d/s Louisiana Rd P161 9.00 9.06 0.06 

 P162 8.70 8.79 0.09 

 P163 8.57 8.66 0.09 

d/s Pacific Hwy P164 28.92 28.94 0.02 

 P165 26.10 26.10 0.00 

 P166 24.00 24.01 0.01 

 P167 22.03 22.04 0.01 

 P168 20.54 20.55 0.01 

East of Sabre Pl P169 19.14 19.16 0.02 

East of Georgia Dr P170 17.12 17.20 0.08 

 P171 15.36 15.40 0.04 

Nth of De Havilland Cct P172 13.38 13.41 0.03 

 P173 12.52 12.60 0.08 
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FIGURE E1
200yr ARI Flood Depth & Flood Level

W:\_Current Projects\4668 Porters Ck FS\MapInfo\Figures\200yr ARI Depth & Level.WOR

Porters Creek 
Flood Study

W4668
September 2008
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Note: The plotted flood contours are
for guidance only. Design flood levels
at any location on the flood plain can 
be obtained from Wyong Shire Council's
water RIDE system.
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FIGURE E2
100yr ARI Flood Depth & Flood Level

W:\_Current Projects\4668 Porters Ck FS\MapInfo\Figures\200yr ARI Depth & Level.WOR

Porters Creek 
Flood Study

W4668
September 2008
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Note: The plotted flood contours are
for guidance only. Design flood levels
at any location on the flood plain can 
be obtained from Wyong Shire Council's
water RIDE system.
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FIGURE E3
50yr ARI Flood Depth & Flood Level

W:\_Current Projects\4668 Porters Ck FS\MapInfo\Figures\200yr ARI Depth & Level.WOR

Porters Creek 
Flood Study

W4668
September 2008
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Note: The plotted flood contours are
for guidance only. Design flood levels
at any location on the flood plain can 
be obtained from Wyong Shire Council's
water RIDE system.
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FIGURE E4
20yr ARI Flood Depth & Flood Level

W:\_Current Projects\4668 Porters Ck FS\MapInfo\Figures\20yr ARI Depth & Level.WOR

Porters Creek 
Flood Study

W4668
September 2008
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Note: The plotted flood contours are
for guidance only. Design flood levels
at any location on the flood plain can 
be obtained from Wyong Shire Council's
water RIDE system.
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FIGURE E5
10yr ARI Flood Depth & Flood Level

W:\_Current Projects\4668 Porters Ck FS\MapInfo\Figures\10yr ARI Depth & Level.WOR

Porters Creek 
Flood Study

W4668
September 2008
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Note: The plotted flood contours are
for guidance only. Design flood levels
at any location on the flood plain can 
be obtained from Wyong Shire Council's
water RIDE system.
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FIGURE E6
PMF Flood Depth & Flood Level

W:\_Current Projects\4668 Porters Ck FS\MapInfo\Figures\PMF Depth & Level.WOR

Porters Creek 
Flood Study

W4668
September 2008
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Note: The plotted flood contours are
for guidance only. Design flood levels
at any location on the flood plain can 
be obtained from Wyong Shire Council's
water RIDE system.
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FIGURE E7
100yr ARI Flood Depth & Flood Level for

Backwater Flooding from Wyong River
W:\_Current Projects\4668 Porters Ck FS\MapInfo\Figures\100yr ARI Depth & Level Backwater.WOR

Porters Creek 
Flood Study

W4668
September 2008
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Note: The plotted flood contours are for guidance only.  
          Design flood levels at any location on the 
          flood plain can be obtained from Wyong Shire Council's 
          water RIDE system.
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FIGURE E8
200yr ARI Velocity
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FIGURE E9
100yr ARI Velocity

W:\_Current Projects\4668 Porters Ck FS\MapInfo\Figures\200yr ARI Velocity.WOR

Porters Creek 
Flood Study

W4668
September 2008

> 1.0

0.5

0.0
0.1
0.2
0.3
0.4

Velocity
(m/s)



21

kilometres

0

FIGURE E10
50yr ARI Peak Flood Velocity
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FIGURE E11
20yr ARI Peak Flood Velocity
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FIGURE E12
10yr ARI Peak Flood Velocity
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FIGURE E13
PMF Peak Flood Velocity
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FIGURE E15
Hydraulic Categories - 100 year ARI

Porters Creek 
Flood StudyW4668

January 2009
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NOTE:  Floodway delineation is based on the modelled
10 year ARI flood extent, and the extent of defined channels.
The resolution of the mapping is limited by the cell size
of the hydraulic model, refer to the Final Report for details.
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FIGURE E16
Flood Level Differences

100yr ARI+30% minus 100yr ARI 
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