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1 INTRODUCTION

Telford

Consulting Pty Ltd have been commissioned to undertake a Flood

Impact Assessment for the Proposed Residential Flat Building development at
7-11 Pockley Avenue, Roseville.

This report will:

1.

This re

Determine the existing stormwater characteristics of the overland
flowpath hydraulics and capacity;

Define the flood risk for the proposed development in accordance with
the Ku-ring-gai Council DCP Flood Risk Management Policy;

Assess the proposed development and ensure it does not cause
alteration or adverse impacts to the flood behavior in accordance with
Council's standards;

Set development levels for the proposed development in accordance
with Council’'s guidelines;

Provide flood risk management procedures for the proposed
development.

port has been prepared generally in accordance with Ku-ring-gai

Council advice, Council’'s Flood Risk Management Policies and other
reference documents.
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2  SITE DETAILS

2.1 Location

The proposed development site is located within the municipality of Ku-ring-
gai Council and is bounded by Pockley Avenue to the South, The Rifleway to
the North and by residential developments to the East and West. The property
has a total site area of approximately 3099.5m? by fitle and is identified as Lot
23 on DP 652725, Lot 22 on DP 8261 and Lot 1T on DP 960352.

Figure 2-1 below shows the site’s location outlined in red.

Figure 2-1 - Approximate Site Location
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2.2 Proposed Development

The proposed development will see the demoltion of the existing
strcutures and the construction of a Proposed Residential Flat Building

development with an underground car parking basement. Access to
the site shall be via Pockley Avenue.

Refer to the Figure 2-2 below for the proposed site plan.
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Figure 2-2 - Proposed Site Plan

2.3 Topography and Drainage

The topography and drainage patterns of the subject site are generally
as follows:

1. The site falls from the North east to the South west, with an
overland flow path near the western portion of the site.

2. External catchment upstream of the site flows primarily to the
west of the site, drains to a local depression to the south west of
the site and then confinue traveling downstream to the south.

Flows also at Pockley Avenue fravels from the east to the west
sag point.

Page 3
TEL25035.FIA.DA - 7-11 Pockley Avenue,
Roseville RevA.doc

Telford Consulting Pty Lid

Consulting Engineers
www.telfordcivil.com.au



FLOOD IMPACT ASSESSMENT
7-11 POCKLEY AVENUE, ROSEVILLE March 2025

3 HYDROLOGIC MODELLING

3.1 External Catchment

Available Lidar Data illustrates that the subject site is affected by a local
overland flowpath with an upstream catchment area of approximately 8.23
ha.

The catchment area has been subdivided into four distinct sub-catchments to
better replicate the flow dynamics as they approach the sag point located
near the west of the subject site frontage. This ensures an accurate
representation of the contributing flows and enhances the reliability of the
hydraulic analysis.

Refer to Figure 3-1 below for a map of the upstream catchments.
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Figure 3-1 - Sub-Catchment Areas
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3.2 Drains Modelling

A DRAINS ILSAX model has been used to determine runoff characteristics of
the existing catchments and overland flowpath to the site. This model was
used to develop flow rates using the methodology outlined in Australian
Rainfall and Runoff 2019, for the 1 in 100-year storm (1% AEP) event.

DRAINS is an integrated hydrological and hydraulic model. It is capable of
modelling the hydrology through an ILSAX module including detention
storages. Model parameters for sub catchment storages have been selected
from recommended design values from the following data sources outlined in
the following sections.

3.2.1 Losses

The rainfall loses used in the modelling were:
e Impervious area loss — 1.0mm
e Previous area inifial loss — 5.0mm

3.2.2 Impervious surface area

The impervious percentage of catchments have been mapped from aerial
photography and are included in Table 3-1 below.

3.2.3 Rainfall Intensity-Frequency-Duration (IFD)

Intensity-Frequency-Duration (IFD) values and rainfall temporal patterns for ARI
storm events were sourced from Australian Rainfall and Runoff 2019. Design
rainfall and the Australian Government, Bureau of Meteorology IFD Program
website is http://www.bom.gov.au/water/designRainfalls/revised-ifd/.
Coordinates entered into the IFD system with values provided for the nearest
grid (Latitude -33.785772, Longitude 151.175662)

3.3 Results

The 1% AEP storm event that produced the peak flow discharge through the
site occurred at 5min Storm 1.

Refer to Table 3-1 below for the peak flows extracted from the DRAINS ILSAX
model relative to each catchment.

Table 3-1 - Peak Flows relative to each catchment

Sub-catchment name Peak Flow (m?3/s)
Sub-catchment 1 2.69
Sub-catchment 2 1.23
Sub-catchment 3 0.271
Sub-catchment 4 0.947

An inflow boundary has been provided for each of the 4 sub-catchments
approaching the sag point demonstrated in Figure 3-1 to simulate the peak
overland flows entering the subject site.
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4 HYDRAULIC ANALYSIS (TUFLOW MODELLING)

For this flood modelling investigation, separate hydrological and hydraulic
models have been constructed. The hydrological model (DRAINS) has inputs
of rainfall, area losses and roughness within a lumped or partially distributed
sub—-catchment, and calculated runoff hydrographs for modelled storm event.
The critical hydrograph is then applied to the hydraulic model (TUFLOW),
which performs flow calculations based on hydraulic features to develop
estimations of flood behaviour across the study area.

This investigation used the development of flow rates within catchment using
the DRAINS hydrologic software, with the application flows to the
two-dimensional hydraulic model within the TUFLOW flood modelling software
(Build: 2023-03-AC) using the QGIS geographic information system software
package (Version 3.34).

The model has been developed as a full two-dimensional model, with the grid
spacing and cell alignment selected to adequately represent the overland
flowpath within the catchment.

4.1 Topographic data

Topographic data for the model was obtained from the NSW Department of
Land and Property Information, Spatial Data Services. Land and Property
Information (LPl) have medium and high resolution orthorectified digital
imagery from their Digital Image Acquisition System (ADS40) and Leica ALS50
(Airborne Laser Scanner) as well Digital Elevation Data across NSW using the
latest Light Detection and Ranging Systems Technology (LIDAR), ADS40
Imagery, Radar, and or Satellite Technologies. The airborne digital imagery
used in this investigation, from the tiles listed below, were sourced from the LPI
and has a 100-millimetre horizontal and 150-millimetre vertical resolution.

e Sydney202005-LID1-AHD_3306258_56_0002_0002_Tm
e Sydney202005-LID1-AHD_3306260_56_0002_0002_Tm

The data obtained from LPI, with a 1.0-meter grid spacing, provides contour
and relief information represented in Figure 4-1.
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Subject Site

1 subject Site
~— Contours
Topography
Range
[ 55.00 - 60.00
[ 60.00 - 65.00
[ 65.00 - 70.00
[ 70.00 - 75.00
[ 75.00 - 80.00
[ 80.00 - 85.00
[ 85.00 - 90.00
[ 90.00 - 95.00
[ 95.00 - 100.00
[ 100.00 - 105.00
[ 105.00 - 110.00
[ 110.00 - 115.00
I 115.00 - 120.00
[ 120.00 - 125.00

Figure 4-1 - Topographic Data

4.2 Roughness

Catchment roughness parameters have been selected based on the land use
parameters listed below.

Land use type is shown in Figure 4-2.
¢ Residential (blue) —0.035
e Roads (pink) —0.0175

Subject Site

Figure 4-2 - Roughness Mapping
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4.3 Building Obstructions

Buildings and other obstructions at the adjacent area were modelled by
mapping using aerial photography. Buildings mapped were excluded from
the grid in accordance with the methodologies outlined in Australian Rainfall
and Runoff 2019.

Buildings identified within the model are shown in Figure 4-3.

g 7 T X 7

.\ AA(‘( N AV
Figure 4-3 - Building Obstructions

4.4 Blockage of Drainage Infrastructure

The pit and pipe network in the area were assumed to be fully blocked in the
hydraulic modelling, with all approaching flows modelled travelling overland.

4.5 Downstream Boundary Condition

At the downstream boundary of the model, a Stage-Discharge (HQ)
relationship was applied. This boundary condition establishes a direct
correlation between the water level (stage) and the flow rate (discharge) at
the downstream end. By using this approach, the model simulates the natural
behavior of the flow more accurately, allowing the water level to adjust based
on the flow passing through the boundary.
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5 FLOOD MODELLING RESULTS

Peak flood surface elevation and flow depth, along with the flood hazard
have been mapped for the modelled storm event (1% AEP 5min storm 1) for
existing and proposed site conditions, with a 1Tm grid size. Peak flood extents
and depths of overland flow path have been mapped on the digital terrain
model, using the QGIS geographic information system software package
(Version 3.34).

5.1 Existing Scenario
Input:

Site specific survey has been included in the hydraulic model, in accordance
with the requirements of Ku-ring-gai Council. This survey data has been
imported info TUFLOW model using the earthworks modelling software
package 12D Model to develop a triangulated irregular network (fin).

Resulis:
e 1% AEP event

o The existing site is flooded from upstream flows during the 1% AEP
event, with depths generally 100mm reaching a maximum of
360mm at the north-western side of the site (Figure 5-1).

o The flood level within the subject site is RL 84.5m AHD to the
north-eastern corner, RL 78.25m AHD to south-western corner
and RL 87.0m AHD to the south-eastern corner (Figure 5-1).
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Figure 5-1 - Existing Scenario 1% AEP Peak Flood Extent and Elevation
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5.2 Developed Scenario
Input:

The proposed structures within the site have been excluded from the TUFLOW
model grid to represent and mimic a complete blockage to approaching
water. This includes building structures, driveways, walls, etc.

Results:
e 1% AEP event

o The site is flooded from upstream flows during the 1% AEP Storm
event, with depths generally 100mm reaching a maximum of
360mm at the north-western side of the site (Figure 5-2).

o The flood level within the subject site is RL 84.5m AHD to the
north-eastern corner, RL 78.25m AHD to south-western corner
and RL 87.0m AHD to the south-eastern corner (Figure 5-2).
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Figure 5-2 - Developed Scenario 1% AEP Peak Flood Extent and Elevation
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5.3 Flood Difference Mapping

Differences in flood surface elevations between existing and developed flood
patterns has been prepared using the QGIS geographic information system
software package (Version 3.34), shown on Figure 5-3 (1% AEP).

Ku-ring-gai Council’'s maximum allowable afflux in the flood level upstream is
50mm during the 1% AEP Storm event. Stormwater flow must not be obstructed
in a way that causes the flood level to rise beyond this limit. Differences in
flood elevation can be summarized os:

e 1% AEP event:

o Decreases up to 150mm are witnessed within Pockley Avenue
and neighboring properties to the south-west.

o Increase of maximum 60mm is withessed at the subject site near
the driveway and limited only to the site.

o Increases in flood levels within the overland flowpath to the west
of the subject site are up to Smm and within Pockley Avenue up
to 30mm.

In accordance with the above, the proposed development demonstrated to
be viable and aligns with council standards best practice and relevant
industry codes.
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Figure 5-3 - Flood Difference 1% AEP
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5.4 Provisional Flood Hazard Categorization

Hazard categories were determined according to the provisions in Australian
Rainfall and Runoff 2016. Flood hazard has been mapped as part of the
TUFLOW hydraulic modelling, using the ZAEM1 flood hazard mapping. This
hazard mapping methodology was an earlier pre-curser to the methodology

included in ARR 2016, Book 6, Chapter 7.

Figure 5-7 below shows the Hydraulic Hazard Categories (page 9.47 from

TUFLOW User Manual Build 2016-03-AA).

5.0 1
4.5 4 H6 - not suitable for pecple,
vehicles or bulldings
4.0 4
3.5
3.0 1 :?»;u::::? ;‘L’llzrn‘;i"mqune
-~ special engineering design
E and construction
£ 25
g
Q
2.0
H4 - unsafe
for people
1.5 1 and vehicles »
e H2 - unsafe for small vehich
H1 - no restrictions ]
0.0 T T v J
0.0 1.0 2.0 3.0 4.0 5.0
Velocity (m/s
Hazard Descriptior;
Classification
H1 Relatively benign flow conditions. No vulnerability constraints.
H2 Unsafe for small vehicles.
H3 Unsafe for all vehicles, children and the elderly.
H4 Unsafe for all people and all vehicles.
H5 Unsafe for all people and all vehicles. Buildings require special
engineering design and construction.
H6 Unconditionally dangerous. Not suitable for any type of
development or evacuation access. All building types considered
vulnerable to failure.

Figure 5-4 — Hydraulic Hazard Categories
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Existing scenario 1 % AEP storm event:

The subject site is classified as being generally H1 with minor pockets ranging
between H2 to H5 hazard category (Figure 5-5).

Developed scenario 1 % AEP storm event:

The subject site is classified as being generally H1 with minor pockets ranging
between H2 to H5 hazard category (Figure 5-6).

The hazard categorization of the subject site remains unchanged, with no
alterations made to the existing classification. Future occupants will not be
exposed to risks associated with the hazardous areas identified within the site
being present away from the habitable areas.

Access and egress routes are mainly found within H1 hazard areas ensuring the
safety of residents at all fimes.
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Figure 5-5 - Existing Scenario 1% AEP Flood Hazard Category Mapping
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Figure 5-6 — Proposed Scenario 1% AEP Flood Hazard Category Mapping
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6 CRITERIA FOR SETTING FLOOR LEVELS

All precautions within the planning and design stages of the proposed
development should be taken to ensure that the risks of flood impacts are
minimised.

Ku-ring-gai Council’'s DCP sets the development levels for all developments
impacted by flooding. The minimum floor level shall be set at 1% AEP flood
level plus 0.3m freeboard (design flood standard less than 20m3/s).

Table 6-1 below shows the minimum floor level for the proposed development
in accordance with Council’'s DCP.

Table 6-1 - Minimum Development Levels

Building Element Design Requirement Design Level
Minimum Floor Level 1in 100-year ARI plus 82.80m
Entry to the Lobby 0.3m freeboard :
Minimum Floor Level 1in 100-year ARI plus 79 80m
Stairs Entry to Lobby 0.3m freeboard :
Minimum Floor Level 1in 100-year ARI plus 82.80m
LG.01, LG.02 & LG.05 0.3m freeboard :
Minimum Floor Level 1in 100-year ARI plus 83.05m
LG.04 0.3m freeboard ‘
Minimum Floor Level 1in 100-year ARI plus 81.80m
Entry to Terrace LG.02 0.3m freeboard ‘
Minimum Floor Level 1in 100-year ARI plus 83.80m
Entry to Terrace LG.03 0.3m freeboard |
Minimum Top of Wall Level 1in 100-year ARI plus 84.30m
At Terrace LG.03 0.3m freeboard :
Minimum Floor Level 1in 100-year ARI plus 83.05m
Entry to Terrace LG.04 0.3m freeboard '
Minimum Floor Level 1in 100-year ARI plus 84 55m
Entry near LG.03 0.3m freeboard ‘
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7 BUILDING STRUCTURES

All proposed structural components are to be engineered to resist the various
forces imposed by floodwaters, ensuring durability and stability during flood
events. These forces include hydrostatic pressure from standing water,
hydrodynamic pressure from flowing water, the impact of debris carried by
floodwaters, and buoyancy forces that could otherwise dislodge or uplift
structural elements.

To further enhance the resilience of the development, all building materials
and surface finishes situated at or below the flood planning level are to be
carefully selected for their capacity to endure extended periods of water
immersion. These materials are to be designed to resist degradation, such as
swelling, warping, or weakening, ensuring the long-term integrity and safety of
the structure in flood-prone conditions.

8 FLOOD RISK MANAGEMENT
8.1 Flooding Up to 1% AEP Storm Event

The proposed development complies with Council's flood evacuation
requirements. During a 1% AEP flood event, occupants will be safe at the
proposed development on all floors with no need for evacuation.

8.2 Flooding Up to PMF Storm Event

Residents would not have to travel through deep water to reach a place of
refuge above the PMF flood waters.

It is anficipated that residents could seek refuge above the PMF level on site
within the development at the first level or higher.

8.3 Sources of Flood Information

Occupants must monitor weather forecasts and flood predictions on a daily
basis using the below sources:

e Observation of Local Rainfall/Floodwater

e The Bureau of Meteorology (Flood Watch, Sydney Warning, Severe
Weather Warning)

e The NSW SES

e Local Emergency Management
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Web Addresses:
1. Bureau of Meteorology home page: http://www.bom.gov.au/
2. Bureau of Meteorology - flood warnings:
http://www.bom.gov.au/nsw/warnings/

http://www.bom.gov.au/nsw/flood/
http://www.bom.gov.au/nsw/forecasts/sydney.shtml

3. Bureau of Meteorology — Sydney radar loop:
http://www.bom.gov.au/products/IDR713.loop.shtml

4. Bureau of Meteorology — NSW Seasonal Rainfall Outlook:
http://www.bom.gov.au/climate/outlooks/#/overview/summary

5. Weather Zone Marine Weather for Greater Sydney Area:
https://www.weatherzone.com.au/

8.4 Emergency Phone Numbers

All occupants shall be familiarized with the following emergency contact
numbers:

Ku-ring-gai Council

e After hours emergency - (02) 9424 0000
State Emergency Services

e General SES helpline: 132 500
Critical Emergency

e 000 for Police or Ambulance

8.5 Flood Actions

Certain management actions must be made before, during, and after a
flood.

¢ Flood actions when a flood is likely:

1. Trained Personnel/Residents must monitor weather forecasts and flood
predictions.

2. Trained Personnel/Residents must follow the site evacuation
recommendations.

3. Trained Personnel/Residents must ensure that no moveable objects are
kept on site to prevent flooding away from site.

4. Trained Personnel/Residents must move waste containers and poisons
well above predicted flood heights.
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¢ Flood actions during a flood:

1.
2.

é.

Trained Personnel/Residents must implement the evacuation plan.

Trained Personnel/Residents must be listening to local radio for updates
of the situation and further advice.

. Trained Personnel/Residents must make sure that power, water, and

other utilities (gas, fuel, etc.) are completely turned off.

Trained Personnel/Residents must protect valuable machinery and
equipment that cannot be relocated by enclosing in waterproof
covers.

Trained Personnel/Residents must inform the emergency services with
the flooding situation.

Residents must prohibit their children to play in, or near floodwater.

e Flood actions after a flood:

1.

10.

No visitors are allowed to access the site in the same day of the
flooding event.

Residents must keep listening to their local radio station for information,
updates and advice.

Trained Personnel/Residents must check for damage to windows, walls
and the roof and ensure the structural stability of their property.

Residents shall not eat food which has been in contact with floodwater.

Residents shall drink only boiled or bottled water if there is any chance
of flood contamination of their drinking water.

Trained Personnel/Residents shall wear suitable clothing, including boots
and gloves, when cleaning up.

Trained Personnel/Residents must not go sightseeing as this may hinder
recovery efforts or put themselves and others aft risk.

Gas appliances and gas bottles that have been exposed to floodwater
should be inspected for safety before use.

Power, water and other ufilities must be inspected by professionals
before being turned on, and all affected site infrastructures will need to
be cleaned and fixed.

A hazard assessment and proper work method must be undertaken to
cover all flood affected work.
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9 CONCLUSION

This Flood Impact Assessment has been prepared to support the Proposed
Residential Flat Building development at 7-11 Pockley Avenue, Roseville.

The report concluded the below:

The subject site is minorly flood affected during the 100-year storm
event near the western area of the site.

The proposed development will not cause adverse impacts on
floodplain  storage. Minor scatftered impacts within  council's
acceptable standards are observed at non-habitable areas that are
already flood-affected. The increase will not elevate risk to life or
shelter.

Floor levels for the proposed development are stated within Section é of
the report.

A shelter-in-place strategy is achievable for all future occupants at the
subject site up to PMF storm event and the evacuation areas are stated
in Sections 8.1 and 8.2.

The report shows that the proposed development will achieve Ku-ring-gai
Council’s DCP requirement for flood control and flood risk management, and
therefore recommends that the proposed development to proceed.
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Appendix A SURVEY PLAN
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