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1 Executive Summary

This document is a flood assessment report for the proposed development located at 4
Delmar Parade & 812 Pittwater Road, Dee Why. The study is for the overland flows
associated with the stormwater trunk main that enters the site from the southern boundary of
the site. The site is located within the catchment of Dee Why Lagoon.

The site is a combination of multiple existing lots in Strata Plan SP32071 (4 Delmar Parade)
and SP32072 (812 Pittwater Road). The site is traversed by a stormwater trunk main that
drains the reserve south of the site and a small residential catchment.

The site is marked as flood control site as it is impacted by overland flows when the capacity
of the trunk main is exceeded and water travels overland through the site.

The client is proposing:

1. Demolition of existing buildings, tree removal and site clearing.

2. Construction of 2x new mixed-use buildings over a shared two storey basement car park
comprising:
i. 230 residential apartments.
. Cpmmerical tenancies on ground floor.

The architectural concept plans prepared by Rothelowman show two levels of basement car
parking, commercial tenancies at ground floor and residential levels above.

The proposed development is illustrated in Figure 1.1 below and will be subdivided into two
lots.
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Figure 1.1 Site Plan

The flood assessment report provides:-
e An assessment of flooding from the local upstream overland flows;
¢ Diversion of the trunk main around the proposed development;
e Upgrade of the trunk main to increase its capacity;

e Provision of additional inlet pits and pipes along the southern boundary to increase
the inlet capacity into the upgraded main;

¢ Provision of a dedicated overland flowpath through the site to maintain existing
overland flow conditions towards 816 Pittwater Road;

¢ Provision of a flood conveyance void through the site to cater for the PMF flood
event;

e Assessing the flood through a potential future development in No.816 Pittwater Road;
and

e Addressing the requirements of Northern Beaches Council and the NSW Floodplain
Development Manual (2005) in relation to flood hazard and flood risk.
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The proposed development has been revised to incorporate the results of this flood study.
The mitigation measures have been incorporated in the stormwater plans.

The Flood Planning Level (FPL) adopted for the proposed development achieves 0.5m
above the 1% AEP flood level. The FPL has been achieved using solid retaining walls to
protect the buildings.

The flood impact assessment indicates that the proposed development can be constructed
with nil or minimal adverse impacts on the flooding behaviour and is able to meet the
requirements of Council.
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2 Introduction

S&G Consultants Pty Ltd (SGC) have been engaged by Dee Why 3 Pty Ltd & Dee Why 4
Pty Ltd to carry out a flood study in support of the proposed mixed-use development at 4
Delmar Parade & 812 Pittwater Road, Dee Why.

The flood study is required to demonstrate to council how the development can be
constructed without affecting the flooding elsewhere in its vicinity and how the trunk main will
be diverted around the proposed building structures.

The following tasks were carried out:-

e A site visit was undertaken on the 26™ of May 2020 to ascertain on-site conditions
and familiarise with the catchment;

e Supplied documents and previous studies were reviewed,;

o The Dee Why Lagoon XP flood model has been provided by Council at the request of
SGC;

e A flood study based on the Dee Why XP flood model is carried out to determine the
peak discharges and the flood levels for both the existing and the proposed site
conditions;

¢ Flood mitigation measures are proposed and have been incorporated into the design;
and

e This report has been compiled.

This report is intended solely for Dee Why 3 Pty Ltd & Dee Why 4 Pty Ltd as the Client of
SGC and no liability will be accepted for use of the information contained in this report by
other parties than this client.

This report is limited to visual observations and to the information including the referenced
documents made available at the time when this report was written.

The following documents have been referenced in this report:-
1. Site survey prepared by Norton Survey Partners ref. 53046 dated 11/03/2021;
2. Architectural drawings prepared by Rothelowman ref. 221054,

3. NSW Government The Floodplain Development Manual — The management of Flood
Liable Land (2005);

4. Bureau of Meteorology (2003). The Estimation of Probable Maximum Precipitation in
Australia: Generalised Short-Duration Method, June;
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5. Engineers Australia, Australian Rainfall & Runoff (ARR 1999 & 2019); and
6. Northern Beaches “Water Management for Development Policy” (2020).
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3 Local & Regional Context

3.1 Natural & Built Environment

The site is the corner block on Pittwater Road and Delmar Parade in the suburb of Dee Why.
The site falls in the Local Government Area of Northern Beaches Council.

The site has an irregular shape and is characterised by a natural gradient from South to
North towards Delmar Pde.

The site is bounded by a reserve to the South, Pittwater Rd, 816 Pittwater Rd and 2 Delmar
Pde to the West, Delmar Pde to the North and adjoining properties to the East. The site is
currently fully developed with existing detached commercial buildings connected with an
internal driveway.

The reserve along the southern boundary of the site forms part of an upstream local
catchment which drains in a stormwater trunk main through the site.

Figure 3.1 shows the location of the site.

DENOTES UPSTREAM
CATCHMENT

SITE OF WORKS

NATURAL RESERVE
SOUTH OF THE SITE

Figure 3.1 Locality Plan
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4 Flood Study

The chance of a flood of a given or a larger size occurring in any one year, usually
expressed as a percentage.

A common national surface level datum approximately corresponding to mean sea level.

The long term average number of years between the occurrence of a flood as big as or
larger than the selected event.

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.

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.

Land susceptible to flooding by the PMF.

Are the combinations of flood levels and freeboards selected for floodplain risk management
purposes.

Is a factor of safety typically used in relation to the setting of floor levels.

In industrial or commercial situation: an area used for offices or to store valuable
possessions susceptible to damage in the event of a flood.

The maximum discharge occurring during a flood event.

PMF is the largest flood that could conceivably occur at a location, usually estimated from
probable maximum precipitation.
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PMP is the greatest depth of precipitation for a given duration meteorologically possible over
a given size storm area at a particular location at a particular time of the year.

The amount of rainfall which actually ends up as stream flow.

The proposed mixed-use development comprises residential, commercial and basement car
parking levels. The proposed access into the site is from Delmar Parade.

The proposal allows for a 3m wide overland flowpath at the rear of the site to collect the
overland flows. The overland flowpath increases in size to 3.5m at the south eastern corner
of the site before it widens to 4m along the eastern boundary. The overland flow path width
increases to accommodate an easement over the proposed trunk main diversion.

A flood conveyance void is proposed through the site to convey the peak discharge flows in
the PMF event.

Reference should be made to the architectural drawings prepared by Rothelowman for more
details on the proposed development.

4.3.1 Northern Beaches Council

Northern Beaches Council requirements are included in chapters 10 & 11 of the Water
Management Policy.

The site is located within the Dee Why Lagoon catchment. The location of the site is at the
top of the catchment and as such is only affected by overland flows associated with the
existing stormwater infrastructure that traverses the site.

441 Previous Studies

Cardno have carried out a flood study for the Dee Why Lagoon. The study was based on a
dynamically linked 1D-2D model using XP-SWMM software package.

The study determined the flooding extents and hazards across the catchment of the lagoon.

The purpose of this flood impact study is to establish the 1% AEP flood levels for the site,
which will form the basis of the controls for setting the floor levels.

The flood study will also determine how the building structures can be constructed without
affecting the flood characteristics (i.e. flood level, velocity and hazard) in the floodplain and
in the vicinity of the site.

The XP-SWMM model developed by Cardno has been provided by Council at the request of
SGC. The model has been truncated to reduce the run times.
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In summary, the objectives are as follows:-
e Use the XP-Storm model to predict the magnitude and extent of future flood events;

¢ Define design flood levels, velocities and depths for the catchment under existing
conditions for the 1% AEP and the Probable Maximum Flood (PMF);

¢ Amend the model to incorporate the proposed development details and rerun the
model;

e Define the extent of flooding for the 1% AEP and the Probable Maximum Flood
(PMF) for the catchment;

e Determine if the proposed development has an impact on the flooding;
e Propose mitigation measures; and

e Assess the adequacy of a potential development on 816 Pittwater Road and how the
flood mitigation measures can be incorporated within the future development in a
PMF event.

A hydrologic model combines rainfall information with local catchment characteristics to
estimate a runoff hydrograph. For this study, XP-STORM was used for the upstream
catchment draining into the southern rear boundary of the site.

For the purpose of this flood assessment, the study area is roughly bounded by the
residential properties north of Quirk Street and includes the natural reserve.

Based on Cardno’s model, the critical storm duration is 90 minutes. This storm duration has
been adopted in this study. The model uses Rain-On-Grid rainfall model.

4.7.1 Definition

A hydraulic model converts runoff (traditionally from a hydrological model) into water levels
and velocities throughout the major drainage/creek systems in the study area (known as the
model ‘domain’, which includes the definition of both terrain and roughness). The model
simulates the hydraulic behaviour of the water within the study area by accounting for flow in
the major channels as well as potential overland flow paths, which develop when the
capacity of the channels is exceeded. It relies on boundary conditions, which include the
runoff hydrographs produced by the hydrologic model and the appropriate downstream
boundary.

The Cardno 1D/2D fully dynamic hydraulic model was used for the study area. XP-STORM
(1D) and XP-2D, a dynamic hydraulic modelling system developed by XP SOLUTIONS was
used in this study. XP-2D is a 2-Dimensional model which uses TUFLOW as its 2D engine.
TUFLOW is used world-wide and has been shown to provide reliable, robust simulation of
flood behaviour in urban and rural areas through a vast number of applications.
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The model allows addition of a 2-Dimensional (2D) domain (representing the study area
topography) to a 1-Dimensional (1D) network (representing the channels in the study area)
with the two components dynamically coupled and solved simultaneously.

An important feature of the model is the ability to model the hydraulic structures in the 1D
component rather than in the 2D domain. The benefit of this approach is that structure
hydraulics are modelled more precisely than the approximate representation possible in a
2D domain.

Stormwater drainage pits, pipes and channels are represented in the model as 1-
Dimensional elements which are dynamically linked to the water conveyed across the
elevation grid.

4.7.2 Model Schematisation

The survey data included in the model was extrapolated from Digital Terrain Model (DTM)
created from the ALS (Airborne Laser Scanning) received from Council.

The pits and pipes are modelled as a 1D element. Once their capacity is exceeded, flow is
able to spill into the two-dimensional (2D) overland flow grid, which overlies the 1D elements
in the model. As floodwater recedes, flow is also generally able to drain from the overland
areas back into the canal.

4.7.3 2D Model Set Up

Two-dimensional (2D) hydraulic modelling was carried out to determine the flood behaviour
in the study area. A grid size (2m x 2m) was deemed necessary to define the extent of the
flooding through the developed areas.

The Cardno model has been truncated for the purpose of this flood study to reduce the run
times. The model extents downstream of the site has been capped to the area just
downstream of 890 Pittwater Rd.

4.7.4 Buildings

All buildings within the study area were conservatively assumed to block the overland flow
and were modelled as raised fill areas in the topographic grids. This was based on building
outlines extracted from the survey drawings and orthophoto maps.

4.7.5 Hydraulic Roughness

The hydraulic roughness for the 1D cross-sections and 2D model grid was determined using
the Cardno model as follows:

Table 4.1 2D Landuse

Landuse Manning’s Roughness Initial Loss Continuing Loss
Stone Channel 0.04 0 0
20210067-R01_Flood Study [C] 02 8883 4239 WWW.sgce.com.au
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Manning’s Roughness Initial Loss Continuing Loss

Concrete Channel 0.02 0 0
Open Space 0.06 10 15

Road 0.02 0 0

Roof 0.015 0 0

Business 0.075 0 0
Residential 0.045 5 15

4.7.6 Boundary Conditions

A tailwater level of 17.5m AHD has been adopted as the downstream boundary condition at
890 Pittwater Road which is approximately 480m downstream of the site and 13m lower.

4.8.1 Design Flood Modelling

Design flood modelling was undertaken for the 1% AEP and the PMF design flood events.
The results for the are presented in Appendix 2 of this report.

The simulations carried out for this study are as follows:

e Existing scenario (sOa): the existing model as provided by Cardno but truncated to
reduce run times;

e Proposed scenario (s3): proposed 4 Delmar Pde and 812 Pittwater Rd development
including mitigation measures proposed to eliminate any adverse impacts for the 1%
AEP and PMF events; and

o Proposed scenario (s5): proposed development at 4 Delmar Pde & 812 Pittwater Rd
and potential future development at 816 Pittwater Rd including mitigation measures
proposed to eliminate any adverse impacts for the 1% AEP and PMF events.

4.8.2 Provisional Flood Hazard

48.2.1 General

Flood hazard can be defined as the risk to life and limb caused by a flood. The hazard
caused by a flood varies both in time and place across the floodplain. Because of the date of
the Dee Why flood model received from Council, the requirements of ARR 2019 flood hazard
classification is not included in this assessment.

The Floodplain Development Manual (NSW Government, 2005) describes various factors to
be considered in determining the degree of hazard. These factors are:-

20210067-R01_Flood Study [C] 02 8883 4239 WWW.sgce.com.au
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e Size of the flood;

e Depth and velocity of floodwaters;
o Effective warning time;

e Flood awareness;

¢ Rate of rise of floodwaters;

¢ Duration of flooding;

e Evacuation problems; and

e Access.

Hazard categorisation based on all the above factors is often referred to as ‘true hazard'.
The scope of the present study calls for determination of ‘provisional’ flood hazards only.
The provisional flood hazard is generally considered in conjunction with the above listed
factors as part of the Floodplain Risk Management Study (the next stage of the Floodplain
Risk Management process after the Flood Study) to provide a comprehensive analysis of the
overall flood hazard.

4.8.2.2 Provisional Flood Hazard

Provisional flood hazard is determined through a relationship developed between the depth
and velocity of floodwaters (Figure L2, NSW Government, 2005). The Floodplain
Development Manual (2005) defines two categories for provisional hazard - High and Low
(Figure 4.1).

The provisional hazard was determined utilising the model results of flood level and velocity.
Provisional flood hazard was prepared for the 1% AEP design event only.
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Depth of Flood at Site (D metres) |
Notes

The degree of hazard may be either -

e reduced by establishment of an effective flood evacuation
procedure.

e increased if evacuation difficulties exist.

In the transition zone highlight by the median colour, the

degree of hazard is dependant on site conditions and the
nature of the proposed development.

Example:

Ifthe depth of flood water is 1.2 m

and the velocity of floodwater is 1.4 misec
then the provisional hazard is high

FIGURE L2 - Provisional Hydraulic Hazard
Categories

Figure 4.1 Provisional Hydraulic Hazard
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5 Discussion

Overland flooding occurs along the rear of the site when the trunk drainage capacity is
exceeded. When this occurs, overland flows proceed down roads and through properties
until it reaches the low-lying areas.

The catchment upstream of the site is determined from the flood model received from
Council and is included in the appendices below.

The open channel in the natural reserve, the pits and the pipes as received have been
retained in the vicinity of the site.

The overland flows enter the site from the southern and the eastern sides at several
locations as shown in the flood maps. In summary:

3. The flows are distributed between the buildings at the rear of 4 Delmar Pde and 812
Pittwater Rd;

4. The rear building of 4 Delmar Pde obstructs the flows and forces with the flows in an
easterly direction;

5. The flows enter the site also at the south eastern corner of the site; and

6. The flows also enter the site at the rear of No.6 Delmar Parade.

The proposed development blocks the gap between the buildings at 4 Delmar Pde and 812

Pittwater Rd. A dedicated 3m wide overland flowpath is proposed along the southern

boundary to collect the flows and divert them in an easterly direction where it turns towards
the north and is upgraded to 4m width and discharge the flows in Delmar Pde.

The flows will be partially collected in a new pit and pipe network under the overland
flowpath and will connect to council’s trunk main which will be upgraded to increase its
capacity down to Delmar Pde. These mitigations measures ensure that the 1% AEP flood is
diverted without any impacts on adjoining properties.

When simulating the PMF event, it was found that these measures are not sufficient and a
flood conveyance void through 812 Pittwater Rd is necessary to convey the PMF flows
through the site towards Pittwater Rd.

The proposed mitigation measures ensure that the proposed development does not have an
impact on flooding elsewhere in the locality. This is demonstrated in the flood impact map in
Appendix 2 for the 1% AEP and the PMF events.

The dedicated overland flowpath will be a High Hazard area on site and will be adequately
fenced off with limited access to prevent exposing people to high flood hazards. The areas
outside of the dedicated overland flowpath will be LOW or MEDIUM hazard suitable for the
proposed development.

The future development of 816 Pittwater Rd is assessed to determine how the residue lot
can be developed without impact on the flooding behaviour. Since the development of 4
Delmar Pde & 812 Pittwater Rd divert the flows around the rear of 4 Delmar towards the
frontage, it is concluded that 816 Pittwater Rd can be developed without any impacts up to
the 1% AEP event. However, for the PMF event, the future development of 816 Pittwater Rd
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needs to allow for the continuation of the flood void proposed in 812 Pittwater Road to
ensure that both developments are compatible and do not adversely impact on flooding.

It is noted that there is a minor spill of flood on Pittwater Rd in the shape of a localised
increase in flood levels up to 100mm in the PMF event. This is considered acceptable
because of the diversion of flood waters onto Pittwater Rd in a location upstream of where
the water used to exit the site into the road.

These proposed mitigation measures are also considered acceptable because they alleviate
the flooding at the rear of 2 Delmar Pde. The overall strategy adopted for the development of
4 Delmar Pde, 812 & 816 Pittwater Rd provide a site that is developable with the overland
flows diverted around the structures in dedicated swales or/and diverted towards the roads.
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6 Conclusions

A detailed investigation on the flooding behaviour has been undertaken for the proposed
development at 4 Delmar Parade and 812 Pittwater Road, Dee Why.

A detailed 1D/2D hydraulic model was established. This model incorporates the upstream
catchment and has a fine 2D resolution of 2m. Hydrological modelling was undertaken
utilising rain on grid.

Using the established models, the study has determined the flood behaviour for the 1% AEP
and the Probable Maximum Flood (PMF). The primary flood characteristics reported for the
design events considered include depths, levels and velocities. The study has also defined
the Provisional Flood Hazard for flood-affected areas.

The study looked into the impact of the proposed development on the flooding behaviour in
the vicinity of the site and its impact on the flood levels both upstream and downstream. The
results of the modelling indicate that the development does not have any significant impacts
on the adjoining properties and the downstream floodplain.

The potential development of 816 Pittwater Road is also assessed to determine how that site
can be developed whilst continuing the conveyance of the overland flow in the flood void
provided in 812 Pittwater Rd.

The flood maps are included in Appendix 2.
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Figure A 1.1 IFD Table — Dee Why (BOM Website)
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Label:Dee Why

Requested coordinate Latitude: -33 7563 Longitude: 151.2807

Nearest grid cell Latitude: 33.7625 (5) Longitude- 151.2875 (E)

IFD Design Rainfall Intensity (mm/h) lssued: 01 November 2021
Rainfall intensity in millimetres per hour for Durations, Exceedance per Year (EY), and Annual Exceedance Probabilities (AEP).
Intensit

fmmyh) y *AEP - Annual Exceadance Probability
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Figure A3.1 Survey
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A4 Appendix 4

Figure A4.1 Ground Floor Plan
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