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1.0 Introduction 

 

ACOR Consultants Pty Ltd (ACOR) has been commissioned to prepare a 1% AEP Flood Study in 

accordance with the requirements of the Warringah Development Control Plan 2011 Part C4 Stormwater 

and Part E11 Flood Prone Land, Northern Beaches Council Water Management for Development Policy 

and Warringah Local Environmental Plan 2000. The Flood Study investigates flood behaviour throughout 

the overland flooding catchment impacting the subject site.  This includes the analysis of: 

 

• Surface runoff across the catchment. 

• Flooding towards the lower part of the catchment. 

• Backwater flooding impact on the subject site. 

 

A two-dimensional computer model of the catchment was established to analyse overland flood behaviour 

under existing and proposed catchment conditions.  The model provides information on the extent of flood 

inundation, flood depths and flood velocities throughout the catchment for the 1% AEP overland flood 

event. 

 

1.1 Objective 

The objective of the study is to define local overland flooding in accordance with the Floodplain 

Development Manual (NSW DIPNR 2005) and Section 11 of the Northern Beaches Council Water 

Management for Development Policy.  It involved the following steps: 

• Attend the site to assess the anticipated extent and nature of flooding and identify hydraulic 

controls likely to impact on flooding behaviour. 

• Develop a hydraulic model to determine 1% AEP flood levels, velocities, and provisional 

hazard categories. 

• Review the hydraulic model to ascertain flood impacts on the proposed development at 16 

Wyatt Avenue Belrose, and neighbouring properties. 

• Provide recommendations to ensure that flood waters do not adversely impact the proposed 

boarding house development on 16 Wyatt Avenue, Belrose and neighbouring properties. 

This will be achieved with the inclusion of increased threshold levels provided by the 

proposed driveway and the design of flood management and diversion infrastructure. 

In addition to this, the report and flood study has been undertaken with the approved flood 

study applicable to 14 Wyatt Avenue, Belrose in mind. Synergy between the two reports in both 

the pre - development and post - development scenarios has been taken into account. 

 

1.2 Site Description 

The subject site consists of the proposed development at 16 Wyatt Avenue, Belrose, and its 

neighbouring sites. In the pre-development condition, the site and neighbouring developments 

are primarily occupied for residential use,  located along Wyatt Avenue and surrounding the 

intersection between Wyatt Avenue and Cotentin Road. A school and recreational parkland is 

also situated nearby. Dense bushland exists at the rear of the property, the majority of which 

drains into Fireclay Gulley. 
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In the post-development condition, water is conveyed from the southeast to the northwest, over 

the intersection between Wyatt Avenue and Cotentin Road and through the rear boundary of 14 

Wyatt Avenue into 16 Wyatt Avenue. Additionally, some flows are conveyed through the drainage 

swale located within 12 Wyatt Avenue, later combining with the roadway flows along the eastern 

boundary of 14 Wyatt Avenue. 

 

A Childcare Facility has been approved on 12 Wyatt Avenue and 14 Wyatt Avenue has been 

approved for boarding houses. The proposed post development flood works accommodate for 

the pre and post development scenarios for both developments. 

 

1.3 Flood Characteristics 

In the post-development condition, the subject site is impacted by overland flows draining towards 

the bushland at the rear of the property and into Fireclay Gulley.  The catchment upstream of the 

site is dominated by residential land use.  Elevations within the upstream catchment are generally 

within the range of 155 m AHD to 197 m AHD. 

 

The site is impacted by flooding during the 1% AEP flood event. The 1% AEP floodwater levels 

on the site are within the range of 155.10 m AHD to 175.60 m AHD, resulting in partial inundation 

of the site. Inundation depths vary between designated storage areas and overland areas, with 

flood depths in designated flood storage areas generally less than 0.80 m, and flood depths in 

overland areas located away from habitable and egress areas generally less than 0.50 m. 

 

The 1% AEP floodwaters generally pose Low Hazard to occupants of the proposed development 

and its surrounding areas, with isolated pockets of Intermediate to High Hazard floodwaters 

located within the flood storage area and at the exit of the flood drainage culvert. Results of the 

flood modelling assuming a 50% blocked culvert are presented in sheets F10, F11, F13 and F20 

(copy enclosed under Annexure C). 

 

Flood characteristics assuming a ‘worst case scenario’ wherein the flood drainage culvert 

becomes 100% blocked are also presented in sheets F15, F16, F17 and F21 (copy enclosed 

under Annexure C). Inundation depths vary between designated storage areas and overland 

areas, with flood depths in designated flood storage areas generally at or above 1.64 m, and 

flood depths in overland areas located away from habitable and egress areas not negatively 

impacted when compared to the 50% blockage scenario, that is generally less than 0.50 m. The 

1% AEP floodwaters generally pose Low Hazard to occupants of the proposed development and 

its surrounding areas, with isolated pockets of Intermediate to High Hazard floodwaters located 

within the flood storage area. 

 

Discharge from neighbouring sites as well as upstream sites and roads have been taken into 

account in the modelling and reporting of the works. The proposed approved works on 14 Wyatt 

Avenue have not been modelled in the post development scenario, however, flood storage 

capacity on 16 Wyatt Avenue and discharge has been accommodated for using the 14 Wyatt 

discharge locations. 

 

 



 
 
Page 7 of 19 

 

 

 

______________________________________________________________________________________________________________ 

ACOR Consultants Pty Ltd 

Project: 16 Wyatt Avenue, Belrose 

Our reference:  NSW210450 

Revision: 3.0 

Date:  03 December 2021 

INTELLECTUAL PROPERTY RIGHTS APPLY  
  

2.0 Available Data 

 

Northern Beaches Council has informed ACOR that no existing flood study or information is available for 

this area. ACOR have been tasked to undertake this flood study and have used topographic, flooding and 

rainfall data obtained from a number of sources.  The origin and types of information underpinning the 

assumptions used in this study are presented below. 

 

2.1 Published Flood Data 

There is currently no published flood data for the site. The acknowledgement of flooding of the 

site is pursuant to the absence of a formalised stormwater drainage system in the surrounding 

area. 

   

2.2 Survey Data 

Survey information adopted for this study has been collated from the following sources: 

• ALS survey provided by the NSW Land and Property Information Department (NSW LPI). 

• GIS layers of cadastre and satellite imagery provided by the NSW LPI. 

 

2.3 Design Storm Event Data 

This study uses design rainfall intensity-frequency-duration (IFD) data, derived for the latitude 

and longitude of the Northern Beaches LGA.  This IFD data was issued by the 

Hydrometeorological Advisory Service of the Australian Bureau of Meteorology.  The IFD data 

provides average rainfall intensities of design storm events for recurrence intervals up to and 

including the 1% AEP storm event. 

 

Uniform areal distribution of design storms has been assumed for the catchment due to its small 

area.  Rainfall depths and temporal patterns were developed for the 1% AEP design storm events 

using the Australian Rainfall and Runoff 2016 (ARR2016).   
 

Estimated average design storm rainfall intensities for the full range of 1% AEP storm events 

considered are presented in Table 1. 

Table 1: Average design rainfall intensities. 

Duration Intensity (mm/hr) Duration Intensity (mm/hr) 

5 min 279 2 hour 52.0 

10 min 224 3 hour 40.5 

20 min 160 6 hour 27.3 

30 min 127 12 hour 19.1 

1 hour 81.4  
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3.0 Hydrologic Modelling 

 

Hydrologic modelling was undertaken within TUFLOW using the Direct Rainfall (‘rainfall on the grid’) 

methodology.  In the hydraulic model, rainfall is applied directly to the 2D terrain, and the hydraulic model 

automatically routes the flow as determined by the elevation and roughness grids and any included 1D 

pipeline network. 

 

Direct rainfall modelling is a relatively new feature of hydraulic modelling and it is still being tested on a 

number of catchments to ensure it is reliably representing the flood behaviour of a given catchment.  

Runoff is generated over the entire catchment, rather than the more traditional approach of calculating an 

inflow hydrograph and lumping this in at an assumed location(s).  This ‘direct rainfall’ approach means the 

whole catchment will be ‘wet’ and the hydraulic modelling results need to be filtered to show only those 

cells that genuinely represent areas of catchment flooding.  This was achieved by only mapping inundation 

at cells with a flood depth greater than 0.05 metres. 

 

The design storm events applied to the catchment during the direct rainfall simulation are the design storm 

events described in Section 2.3.  Direct rainfall was applied to the area indicated as ‘Catchment’ in Figure 

1 (refer NSW210450/F1/1, copy enclosed under Annexure C). 

 

4.0 Hydraulic Modelling  

 

A TUFLOW 1D/2D model was used to hydraulically route flows through the catchment and to derive flow 

depths, velocities and hazards for the pre-development and post-development scenarios.  This section 

describes the hydraulic modelling approach and hydraulic model development. 

 

4.1 Choice of Hydraulic Model 

Different hydraulic modelling approaches can be applied according to the floodplain’s hydraulic 

characteristics and the objectives of the study.  The simpler methods lump the left and right 

overbank floodplain areas and the main channel into a one-dimensional (1D) representation.  This 

approach is relatively simple and computationally fast and is generally appropriate for modelling 

flows through pipe networks and straight sections of formed open channels.  The main limitation 

of such 1D modelling approaches is that flow is assumed to occur in a linear direction, and the 

water levels across the floodplain are assumed to be at the same level as the main channel. 

A more detailed two-dimensional (2D) approach is recommended in areas where significant 

differences can occur between the channel flood level and the floodplain flood levels.  This 

approach is also preferable where separate flow paths and flow around catchment obstructions 

occur, as is the case in this study.  This is a more complex analysis, which requires greater data 

requirements and computational resources. 

 

The TUFLOW 1D/2D model was chosen to model the catchment hydraulics.  This modelling 

system dynamically couples the one-dimensional and two-dimensional flow paths in the 

floodplain. 
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4.2 TUFLOW 1D Model Domain 

The piped drainage network within the catchment was not represented in the TUFLOW model, 

as it was determined that the worst-case scenario involved the stormwater inlet structures 

becoming 100% blocked during the 1% AEP flood event. In the post-development scenario, 

culverts were added to the site to alleviate flooding and modelled with Council required blockage 

factors. 

 

By not including piped flows external to the site, and letting the floodwaters flow via overland flow, 

we obtain an exacerbated flood level which given the appropriate analysis, will provide residents 

with a safer outcome. 

 

4.3 TUFLOW 2D Model Domain 

The 2D hydraulic model domain covers the area indicated as ‘Catchment’ in Figure 1 (refer 

NSW210450/F1/1, copy enclosed under Annexure C).  A 1 metre square grid was utilised for this 

study.  Each grid element contains information on ground topography (see Section 4.3.1), surface 

resistance to flow (see Section 4.3.4) and initial water level.  

 

The grid cell size of 1 metre is considered to be sufficiently fine to appropriately represent the 

variations in floodplain topography and land use within the study area.  It should be noted that 

TUFLOW samples elevation points at the cell centres, mid-sides and corners, as a consequence 

a 1 metre square cell size results in surface elevations being sampled every 0.5 m.  

 

Linear features that potentially influence flow behaviour, such as gullies and levees were 

incorporated into the topography using 3D ‘breaklines’ to ensure that these were accurately 

represented in the model.  It is noted that fences have not been explicitly incorporated into the 

model in urban areas unless deemed critical to the study and were instead considered in the 

setting of appropriate Manning’s ‘n’ values for these areas. 

 

4.3.1 Topography 

A 1 m grid Digital Elevation Model (DEM) was generated for the catchment using ALS 

survey data.  This DEM was used to represent ground elevations throughout the 

catchment.   

 

Land use categories were assigned to areas of the catchment based on examination of 

aerial photography and satellite imagery.  These land use categories were used to 

assign roughness and infiltration parameters during modelling.  Further detail on the 

modelling of infiltration and catchments roughness is contained in Section 4.3.3 and 

Section 4.3.4 respectively. 

 

4.3.2 Building Footprint 

The footprints of buildings surrounding critical flow paths are modelled as blocked 

elements within the 2D domain. Building outlines were determined from aerial 

photographs and site survey, and the building footprint was removed from the 2D active 

domain. 
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In general, buildings far away from the subject site or far from critical flow paths were 

modelled as full obstructions. 

 

4.3.3 Infiltration 

Infiltration losses were modelled using an Initial Loss/Continuing Loss (IL/CL) infiltration 

model.  Initial losses and continuing loss rates were defined for each land use category.  

The adopted loss parameters are presented in Table 2 in Section 4.3.4, alongside the 

roughness parameters, for each land use category. 

 

4.3.4 Roughness 

The hydraulic roughness of a material is an estimate of the resistance to flow and energy 

loss due to friction between a surface and the flowing water.  A higher hydraulic 

roughness indicates more flow resistance; for example, a concrete path has a lower 

hydraulic roughness than a rough vegetated channel as water flows more freely over 

concrete than through a vegetated channel.  Roughness in TUFLOW is modelled using 

the Manning’s ‘n’ roughness co-efficient.  Table 2 lists the adopted Manning’s roughness 

for each land use. 

 

Table 2: Adopted roughness and infiltration parameters. 

Land use category 
Initial loss 

(mm) 

Continuing 

loss (mm/hr) 
Manning’s n 

Road 0 0 0.020 

Residential lots 5 6 0.150 

 

4.4 Boundary Conditions 

This section describes the boundary conditions imposed upon the model.  Typical model 

boundary conditions include flows entering the model domain from upstream, backwater effects 

from hydraulic controls such as chokes and streams downstream, and the flow predicted through 

the model domain by a separate hydrologic model. 

 

4.4.1 Direct Rainfall 

A direct rainfall boundary condition was applied to the area indicated as ‘Catchment’ in 

Figure 1 (refer NSW210450/F1/1, copy enclosed under Annexure C).  The direct rainfall 

method is described in Section 3. 

 

4.4.2 Upstream Boundary 

The use of direct rainfall and selected 2D model domain means hydrologic and hydraulic 

modelling commenced at the top of the catchment.  As such, no upstream boundary 

conditions were applied. Upstream flows are included via the direct rainfall method 

instead. 
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4.4.3 Downstream Boundary 

A stage-discharge (water level vs. flow) hydrograph was used as the downstream 

boundary condition of the TUFLOW model.  The stage-discharge relationship is 

generated by TUFLOW by specifying a downstream boundary slope. 

 

5.0 Flood Model Results 

 

This section summarises the results of the hydrologic and hydraulic modelling of overland flows within the 

catchment. The 1% AEP flood event critical duration and peak flowrate through the catchment are 

presented. The behaviour of the 1% AEP floodwaters within the vicinity of the subject site are described 

in general terms, and the impact of flooding on the subject site is discussed. 

 

5.1 Flood Model Validation 

No Council modelling is currently obtainable at the date of this report. 

 

5.2 Critical Duration 

The design storm from Table 1 which produced the highest peak discharge through the site was 

selected as the critical duration storm event.  The critical duration for the 1% AEP storm event is 

10 minutes.   

 

5.3 Design Peak Flood Flow 

In the pre-development scenario, the 1% AEP peak flowrate passing through the site area where 

the proposed buildings are to be located is approximately 1.2 m3/s. Note the 1% AEP floodwaters 

enter the site via 14 Wyatt Avenue causing the discharge through the site and into the rear of the 

development as well as over the site boundary with 18 Wyatt Avenue before discharging into 

bushland at the rear of the properties. 

 

5.4 Design Flood Characteristics 

The flood velocity, flood depth, and provisional flood hazard of the 1% AEP flood event were 

mapped for the existing and proposed site conditions.  The following flood maps are enclosed 

under Annexure C: 

• Figure 1. Catchment Map & Model Boundary Condition (refer NSW210450/F1/1); 

• Figure 2. 1% AEP Maximum Flood Depth – Pre-Development (refer NSW210450/F2/1);  

• Figure 3. 1% AEP Maximum Flood Velocity – Pre-Development (refer NSW210450/F3/1);  

• Figure 4. 1% AEP Maximum Flood Hazard – Pre-Development (refer NSW210450/F4/1);  

• Figure 5. 1% AEP Maximum Flood Depth with 50% Blocked Culvert – Post-Development 

(refer NSW210450/F10/3);  

• Figure 6. 1% AEP Maximum Flood Velocity with 50% Blocked Culvert – Post-Development 

(refer NSW210450/F11/3);  

• Figure 7. 1% AEP Maximum Flood Hazard with 50% Blocked Culvert – Post-Development 

(refer NSW210450/F13/3);  
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• Figure 8. 1% AEP Maximum Flood Depth with 100% Blocked Culvert – Post-Development 

(refer NSW210450/F15/3);  

• Figure 9. 1% AEP Maximum Flood Velocity with 100% Blocked Culvert – Post-Development 

(refer NSW210450/F16/3);  

• Figure 10. 1% AEP Maximum Flood Hazard with 100% Blocked Culvert – Post-

Development (refer NSW210450/F17/3);  

• Figure 11. 1% AEP Maximum Flood Afflux Map with 50% Blocked Culvert – Post-

Development (refer NSW210450/F20/3) 

• Figure 12. 1% AEP Maximum Flood Afflux Map with 100% Blocked Culvert – Post-

Development (refer NSW210450/F21/3) 

 

The 1% AEP flood level in the vicinity of the site is within the range of 155.10 m AHD to 175.60 

m AHD, with depths of less than 0.80 m in the scenario where the flood drainage culvert is 50% 

blocked. 

 

Flood waters enter the site from 14 Wyatt Avenue and the frontage of 16 Wyatt Avenue, flows 

are then guided to a proposed flood storage area located between the pedestrian pathway and 

the eastern site boundary. A culvert to relieve the flood storage area is then provided to cater for 

the 1% AEP flood event. A proposed floodwall is introduced to the inside edge of the driveway 

along the eastern boundary (refer to ACOR Consultants Stormwater Plans - NSW210450 C1.01 

– C7.01) to provide protection and guidance to the neighbouring and proposed buildings. 

 

Inundation is largely confined to the drainage depression and driveway servicing the lower 

building, with floodwaters also flowing between the two proposed building blocks in a drainage 

depression after leaving the flood storage area through the culvert. 

 

The 1% AEP floodwater velocities are generally between 0.5 – 2.0 m/s, which, whilst high, are in 

accordance with pre-development conditions and are largely attributed to the steepness of the 

natural site topography.  

 

The proposed development results in a minimal increase in flood levels external to the site. A 

change in flood level of less than 0.02 m occurs external to the site which is considered within 

the acceptable model tolerance. 

 

 

5.5 Provisional Flood Hazard 

The degree of Provisional Hazard attributed to flooding at the subject site is a function of Hydraulic 

Hazard (relating to the depth and velocity of floodwaters) and is adjusted to account for the 

following factors: 

• Size of flood; 

• Effective warning time; 

• Flood awareness; 
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• Rate of rise of floodwater; 

• Duration of flooding; 

• Evacuation problems; 

• Effective flood access; and 

• Type of development. 

 

Hazard categories are defined as either high, intermediate or low and are based on the guidelines 

outlined in the Floodplain Development Manual (NSW DIPNR 2005), in particular Figure L.2. 

 

Hazard categories on site include Low to High flood hazards. Generally, locations of intermediate 

to high hazard are sparingly situated outside of habitable and trafficable areas. 1% AEP 

floodwaters generally pose Low Hazard to occupants of 16 Wyatt Avenue, Belrose. 

 

5.6 Flood Affectation of the Site 

The site is impacted by flooding during the 1% AEP flood event, with 1% AEP floodwater levels 

within the range of 155.10 m AHD to 175.60 m AHD, resulting in partial inundation of the site.  

Inundation depths vary greatly by location. Building 1 (southern building / upper building) is not 

affected by flood waters during the 1% AEP flood event. The building is protected by driveway 

levels that exceed the closest overland flow on site. The driveway entrance to Building 2 (northern 

building / lower building) will be protected by an extended floodwall running along the inner edge 

of the driveway servicing Building 2, which is proposed to be at a height of 0.5 m above the 1% 

AEP flood level. 

 

The PMF flood event was not modelled.  PMF floodwater velocities and hazards are not 

presented in this flood study. 

 

A flood planning level (FPL) for the eastern edge of Building 2 is governed by a decreasing flood 

wall that is always providing 0.5 m freeboard and appropriate protection to inhabitants. The flood 

planning level for the ground floor of Building 2 is to be set at 170.90 m AHD plus 0.50 m freeboard 

(that is 171.40 m AHD). The ground floor FFL is required to be set at or above the FPL. 

 

The proposed Building 2 (northern building / lower building) will receive protection to the internal 

habitable floor levels via the inclusion of proposed flood walls. These flood walls are to be 

constructed at 0.5 m above the 1% AEP running adjacent to the lower edge of the proposed 

driveway.  

 

6.0 Flood Risk Management 

 

Based on the foregoing, we offer the following response having due regard for the requirements of the 

Warringah Development Control Plan 2011 Part C4 Stormwater and Part E11 Flood Prone Land, Northern 

Beaches Council Water Management for Development Policy, Warringah Local Environmental Plan 2000 

Part 6.3 and the Floodplain Development Manual (NSW DIPNR 2005). 
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6.1 Flood Levels 

The proposed Building 2 (northern building / lower building) will receive protection to the internal 

habitable floor levels via the inclusion of proposed flood walls. These flood walls are to be 

constructed at 0.5 m above the 1% AEP running adjacent to the lower edge of the proposed 

driveway. The ground floor FFL is required to be set at or above the FPL. 

 

6.2 Building Components and Method 

All building components below the 1% AEP flood level are to be constructed from flood compatible 

building materials.  However, due to the mitigation nature of this development, it is proposed that 

flood walls constructed to the 1% AEP flood level plus 0.5 m freeboard will provide adequate 

protection to the proposed development. Suitable wall structure materials include solid brickwork, 

blockwork, concrete, timber stud walls constructed from Class 1 (highly durable), Class 2 

(durable) or H3 treated timber. 

 

Extensive guidance on flood compatible building materials and methods is provided in ‘Reducing 

Vulnerability of Buildings to Flood Damage: Guidance on Building in Flood Prone Areas’ 

(HNFMSC 2006). 

 

The existing location of the 50 kL rainwater tank is positioned within the proposed flood storage 

area. The tank is proposed to be relocated to the opposite side of the pedestrian pathway to 

ensure it is kept clear from floodwaters and for easier rainwater connection into the downpipes of 

Building 2 (Refer to ACOR Consultants Stormwater Plans - NSW210450 C1.01 – C7.01). 

 

6.3 Structural Soundness 

Proposed flood walls and culvert works should be capable of withstanding the forces of the 1% 

AEP floodwaters, including hydrostatic, hydrodynamic, debris impact and buoyancy forces.   

 

Due to the nature of the proposed works including concreting, it is unlikely that structural 

soundness will be required. Any slabs should be designed to be capable of withstanding the 

forces imposed by the 1% AEP floodwaters, including hydrostatic, hydrodynamic, debris impact 

and buoyancy forces.  The concrete design should be certified by a practicing Structural Engineer. 

 

6.4 Fencing 

Due to the flooded nature of the site, a mixture of light / open style fences and solid flood walls 

must be provided around all boundaries as noted on Civil and Architectural drawings to provide 

a safe passage for floodwaters.  

 

6.5 Evacuation 

The proposed boarding house provides multiple levels above the ground level where evacuation 

can be facilitated. Floor levels of 173.49 m AHD are available on the first floor of the dwelling 

which would provide adequate shelter in place scenarios for Building 2 (northern building / lower 

building). 
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We also note that low hazard access is available from the proposed driveway exiting the site 

during the 1% AEP flood events. 

 

In the event that the 1% AEP flood event is expected to be exceeded, strategies should be 

adopted in accordance with NSW Government operational guidelines and NSW SES Emergency 

Evacuation operational guidelines. 

 

7.0 Conclusion 

 

The selection and development of the 1% AEP flood model has been described in Sections 2 to 4 of this 

report. Flood modelling results were presented and discussed in Section 5. Flood risk management 

measures are described in Section 6. 

 

The subject site (16 Wyatt Avenue, Belrose) is subject to overland flooding. It has been confirmed through 

the flood study undertaken, that flood waters enter 16 Wyatt Avenue through the boundary of 14 Wyatt 

Avenue and drain towards the bushland at the rear of the property and into Fireclay Gulley. 

 

The site is impacted by flooding during the 1% AEP flood event, with 1% AEP floodwater levels within the 

range 155.10 m AHD to 175.60 m AHD, resulting in partial inundation of the site.  Inundation depths are 

generally less than 0.80 m and located clear of habitable areas and egress pathways.  

 

Floodwaters which enter the site are guided to a proposed flood storage area behind the rear boundary of 

14 Wyatt Avenue where they reach depths generally between 0.50 m and 0.80 m. A culvert is then 

provided to relieve the flood storage area and cater for the 1% AEP flood event.  

 

The 1% AEP floodwaters promote varied hazard categories on site, including Low to High flood hazards. 

Generally, locations of intermediate and high hazard are situated outside of habitable and trafficable areas. 

1% AEP floodwaters generally pose Low Hazard to occupants of 16 Wyatt Avenue, Belrose. The 1% AEP 

peak flowrate passing through the part of the site where the proposed buildings are to be located is 

approximately 1.2 m3/s. 

 

ACOR proposes flood management and diversion infrastructures in order to provide residents of 16 Wyatt 

Avenue with appropriate protection from flood waters. These have been documented in ACOR 

Consultants Stormwater Plans (NSW210450 C1.01 – C7.01). 

 

It has been demonstrated through site specific flood study that the proposed development results in 

minimal increase of flood levels external to the site. A change in flood level of less than 0.02 m occurs 

external to the site which is considered within acceptable model tolerance. 

 

Based on the forgoing, we are of the view the proposed works generally meets the intent of the provisions 

for sites affected by flooding outlined within Warringah Development Control Plan 2011 Part C4 

Stormwater and Part E11 Flood Prone Land and Northern Beaches Council Water Management for 

Development Policy.   
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9.0 Glossary 

 

Terminology in this Glossary has been derived or adapted from the Floodplain Development Manual (NSW 

DIPNR 2005), where appropriate. 

 

Annual Exceedance Probability (AEP) The chance of a flood of a given or larger size 

occurring in any one year, expressed as a 

percentage. 

 

Australian Height Datum (AHD) A common national surface level datum 

approximately corresponding to mean sea level. 

 

Average recurrence interval (ARI) The long-term average number of years between 

the occurrence of a flood as big as or larger than 

the selected event.  

 

Catchment The land area draining through the main stream, 

as well as tributary streams, to a particular site. It 

always relates to an area above a specific 

location. 

 

Design flood A flood event to be considered in the design 

process. 
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Flood Relatively high stream flow which overtops the 

natural or artificial banks in any part of a stream, 

river, estuary, lake or dam, and/or local overland 

flooding associated with major drainage before 

entering a watercourse, and/or coastal inundation 

resulting from super-elevated sea levels and/or 

waves overtopping coastline defences excluding 

tsunami. 

 

Flood hazard A measure of the floodwaters potential to cause 

harm or loss. Full definitions of hazard categories 

are provided in Appendix L of the Floodplain 

Development Manual (NSW Government, 2005). 

In summary: 

• High: conditions that pose a possible danger 

to personal safety; evacuation by trucks 

difficult; able-bodied adults would have 

difficulty wading to safety; potential for 

significant structural damage to buildings. 

• Low: conditions such that people and their 

possessions could be evacuated by trucks; 

able-bodied adults would have little difficulty 

wading to safety. 

 

Flood planning area The area of land below the FPL and thus subject 

to flood related development controls. 

 

Flood planning levels (FPLs) Combinations of flood levels (derived from 

significant historical flood events or floods of 

specific ARIs) and freeboards selected for 

floodplain risk management purposes, as 

determined in management studies and 

incorporated in management plans. 

 

Floodplain, flood-prone land Land susceptible to inundation by the probable 

maximum flood (PMF) event, i.e. the maximum 

extent of flood liable land. 

 

Floodplain risk 

management options 

The measures that might be feasible for the 

management of a particular area of the floodplain. 
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Freeboard Provides reasonable certainty that the risk 

exposure selected in deciding on a particular 

flood chosen as the basis for the FPL is actually 

provided. It is a factor of safety typically used in 

relation to the setting of floor levels, levee crest 

levels, etc. (See Section K5 of Floodplain 

Development Manual).  

 

Geographical information systems (GIS) A system of software and procedures designed to 

support the management, manipulation, analysis 

and display of spatially referenced data. 

 

Hydraulics The term given to the study of water flow in a river, 

channel or pipe, in particular, the evaluation of 

flow parameters such as stage and velocity. 

 

Hydraulic category A classification of floodwater hydraulic behaviour. 

The categories are: 

• Floodway: those areas of the floodplain 

where a significant discharge of water occurs 

during floods. They are often aligned with 

naturally defined channels. Floodways are 

areas that, even if only partially blocked, 

would cause a significant redistribution of 

flood flow, or a significant increase in flood 

levels. 

• Flood storage: those parts of the floodplain 

that are important for the temporary storage 

of floodwaters during the passage of a flood. 

Loss of flood storage can increase the 

severity of flood impacts by reducing natural 

flood attenuation. 

• Flood fringe: remaining area of flood-prone 

land after floodway and flood storage areas 

have been defined 

 

Hydrograph A graph that shows how the discharge changes 

with time at any particular location. 

 

Hydrology The term given to the study of the rainfall and 

runoff process as it relates to the derivation of 

hydrographs for given floods. 

 

Local overland flooding Inundation by local runoff rather than overbank 

discharge from a stream, river, estuary, lake or 

dam. 
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Mainstream flooding Inundation of normally dry land occurring when 

water overflows the natural or artificial banks of a 

stream, river, estuary, lake or dam. 

 

Peak discharge The maximum discharge occurring during a flood 

event. 

 

Probable maximum flood (PMF) The PMF is the largest flood that could 

conceivably occur at a particular location. 

 

Probable Maximum Precipitation (PMP) The PMP is the greatest depth of precipitation for 

a given duration meteorologically possible over a 

given size storm area at a particular location. 

 

Probability A statistical measure of the expected frequency or 

occurrence of flooding. 

 

Risk Chance of something happening that will have an 

impact. It is measured in terms of consequences 

and likelihood. For this study, it is the likelihood of 

consequences arising from the interaction of 

floods, communities and the environment. 

 

Runoff The amount of rainfall that actually ends up as 

stream or pipe flow, also known as rainfall excess. 

 

 

 



 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE A 

 

Bee & Lethbridge Survey Plan, ‘Plan showing boundaries, relative heights & 

physical features over lots 2566 in D.P. 752038 known as No. 16 Wyatt Avenue, 

Belrose’, Reference No. 11971, Revision 00, dated 12th February 2021. 
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ANNEXURE B 

 

Platform Architects Architectural Plans, Reference WAB2, Sheets A0.02, A1.01 

- A1.09, A2.01 - A2.05 & A3.01 - A3.06, Revision DA04, dated 17th November 

2021. 
  



PRELIM
IMPORTANT NOTES:
Do not scale from drawings. use figured dimensions only.  Ensure that the drawings used
carry the latest revision no. Read in conjunction with consultant engineers drawings -  refer
contract drawing list.

· All dimensions to be checked on site before commencement of work.
· All discrepancies to be brought to the attention of the Architect.
· Larger scale drawings and written dimensions take precedence.
· The Estuarine Planning Level is mln 3.1m AHD. All levels to AHD.

This drawing is copyright and the property of the author, and must not be retained, copied
or used without the express authority of Platform Architects Pty Ltd.
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ANNEXURE C 

 

ACOR Flood Plans, Reference NSW210450, Sheets F1 to F4 (Revision 1, Dated 

18th May 2021), F10, F11, F13, F15, F16, F17, F20 and F21 (Revision 3, dated 2nd 

December 2021). 
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