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1 Executive Summary

The impacts of proposed development at No. 12 Whale Beach Road, Avalon Beach to the existing
flooding characteristics at the site and surroundings have been assessed in this study. This flood
management report is primarily based upon the Avalon to Palm Beach Floodplain Risk Management
Study and Plan (2017) and other relevant documents.

The development proposal comprises alterations and additions to the existing residential dwelling
(addition of second storey) and addition of a new carport as shown in Figure 3. The proposed
development can be considered as a concessional development.

The flood level information, provided by council suggested that the development site is affected by a
local overland flooding. The maximum 1% AEP flood level, depth and velocity at the site is 11.53 m
AHD, 0.2 m and 0.58 m/s respectively. The site is located at flood fringe, low hazard and low to medium
flood risk precinct. During flooding event, floodwater from upstream catchment enters the site via
neighbouring property around the middle of the eastern boundary and leaves the site via western
boundary. As the flow increases, more and more part of the site will be inundated with the flood
water.

The foot print of the proposed alterations and addition is same as the existing dwelling except the
carport which is located in the flood free zone. In such a case, the proposed redevelopment does not
have any adverse effects to the existing flooding behaviours at the site and surroundings. The site is
located in low hydraulic hazard, low to medium flood risk precincts and H2 Flood Life Hazard Category.
In such a case, flood emergency response planning policy does not apply. The proposed development
is compliance with the requirements for a flood control lot.
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2 Introduction

BMB Engineers was commissioned in order to assess the impact of flooding due to the proposed
development at 12 Whale Beach Road, Avalon Beach.

This report has been prepared to accompany a Development Application for the proposed
development that will address Northern Beaches Council’s requirements for a flood controlled lot.
This report describes the existing characteristics of the area, proposed development and quantifies
the impact of flooding due to the proposed development.

3 Site Description

The site is located to the northern side of Whale Beach Road near the junction of Burrawong Road and
Whale Beach Road. A locality plan of the site is provided in Figure 1 below.

Figure 1 Location of Site (Source: SIX Maps)

The site is currently developed with a brick cottage with tile roof, a timber deck, a concrete driveway,
a carport and a shed. The site slopes towards rear (northern) and left (western) boundary. The Survey
plan of the development site is provided in Figure 2. Few trees also exist on the site.
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Figure 2 Survey Plan of Development Site

4 Proposed Development

The proposed development comprises alterations and additions to the existing residential dwelling
and a removal of existing carport. The construction of the second storey is proposed to the existing
single storey dwelling and addition of a new covered deck at front of the dwelling and a new roof is
proposed to the existing timber deck at back of the existing dwelling. In addition, a double carport is
proposed at the front of the property. The site plan of the proposed development is presented in
Figure 3. The proposed development can be considered as a concessional development.
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Figure 3 Proposed Development

5 Flood Characteristics

Council has advised that the proposed development site is affected by the flooding. Flood information
around the development site provided by Northern Beaches Council is presented in Table 1 and
Appendix A. This flood level information is based on Avalon to Palm Beach Floodplain Risk
Management Study and Plan (2017) prepared by NSW Public Works Manly Hydraulics Laboratory.
Based on this information, the development site is affected by a local overland flooding. The maximum
1% AEP flood level, depth and velocity at the site is 11.53 m AHD, 0.2 m and 0.58 m/s. The site is
located at flood fringe, low hazard and low to medium flood risk precinct.

Table 1 Flood Information at the Development Site (Source: Northern Beaches Council)

Flood Characteristics 1% AEP PMF
Maximum Flood Level, m AHD 11.53 11.85
Maximum Flood Depth, m 0.20 0.31
Maximum Velocity, m/s 0.58 0.97

The Flood Life Hazard Category of the site falls to H1 (no restriction) for 1% AEP and H2 {unsafe for
small vehicles) for PMF. In such a case, the flood life hazard is considered acceptable in regards to
Emergency Response Planning. Therefore, flood emergency response planning policy does not apply.
The council has advised that the flood planning level for the subject site is 11.83m AHD.

Geostar Australia Pty Ltd T/A BMB Engineers; ABN 72 154 094 041; Phone 02 9836 1373;
info@bmbengineers.com.au; www.bmbengineers.com.au

Page 4



6 Flood Related Development Control

The Proposed development of additions and alterations at No. 12 Whale Beach road, Avalon Beach
has been assessed against Pittwater 21 Development Control Plan 2014. A compliance table is shown
in Table 2. The assessments for the flood controls are presented below.

Table 2 Prescriptive Controls Compliance Table

. Compliance

SN Performance Criteria Not Applicable Vo o
A |Flood effects caused by Development v

B [Drainage Infrastructure & Creek Works v

C |Building Components and Structural v

D |Storage of Goods v

E |Flood Emergency Response ')

F |Floor Levels v
G |Carparking v

H |Fencing v

I |Pools )

6.1  Flood Effects caused by Development

The foot print of the proposed alterations and additions is the same as the existing dwelling except a
new double garage which is located in flood free zone. Therefore, there will be no flood storage loss.
In such a case there will not be any significant flooding impact due to the proposed development.

6.2  Building Components and Materials

All structural components will be constructed with flood compatible materials up to the flood planning
level. All electrical equipment and wiring will be water proofed or installed above the flood planning
level. Table 3 presents the flood compatible materials that can be used for the proposed building.

Table 3 Flood Compatible Materials

Building Component | Flood Compatible Building Flood Compatible
Materials Component Materials

Flooring and Sub- - Concrete slab-on Doors - Solid panel with .

floor Structure ground water proof adhesives
- Monolith - Flush door with
construction marine ply filled with
- Suspended closed cell foam
reinforced concrete - Painted metal
slab construction

- Aluminium or
galvanised steel frame
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- Clay tiles

- Concrete, precast or in
situ

- Concrete tiles

- Epoxy, form in place

- Mastic flooring, formed
in-place

- Rubber sheets or tiles
with chemical-set
adhesives

- Silicone floors formed in-
place

- Vinyl sheets or tiles with
chemical-set adhesive

- Ceramic tiles, fixed with

Floor Covering

Wall and Ceiling | - Fibro-cement board
Linings - Brick, face or glazed
- Clay tile, glazed in
waterproof mortar
- Concrete

- Concrete block

- Steel with waterproof
applications

- Stone, natural solid or
veneer, waterproof
grout

- Glass blocks

- Glass

- Plastic sheeting or wall
with waterproof

mortar or chemical-set adhesive
adhesive
- Asphalt tiles, fixed with
water resistant adhesive
Wall Structure - Solid brickwork, Infulation - Foam (closed cell
blockwork, Windows types)

reinforced concrete
or mass concrete

- Aluminium frame
with stainless steel
- Rollers or similar
corrosion and water
resistant material

- Reinforced
concrete
construction

- Galvanised metal
construction

Roofing Structure
(for Situations
where the Relevant
Flood Level is Above
the Ceiling)

Nails, Bolts, - Brass, nylon or
Hinges and stainless steel
Fittings - Removable pin hinges

- Hot dipped galvanised
steel wire, nails or
similar

Electrical and Mechanical Equipment

For dwellings constructed on land, where this
plan applies, mechanical and electrical
materials, equipment and installation should
conform to the following requirements.

Heating and Air Conditioning Systems

Heating and air conditioning systems should be
installed at levels above the relevant flood leve
to the maximum height possible. If this is not
feasible, care should be taken to minimise the
potential damage caused by submersion
according to the following guidelines.

Main power supply

The main commercial power service
equipment, including metering equipment,
shall be located above the relevant flood level,
subject to the approval of the relevant
authority. A provision for easily disconnecting
the dwelling from the main power supply shall
be supplied.

Fuel

Gas or oil fuelled heating systems should have
a manually operated valve, which is to be
located in the fuel supply line, to enable fuel
cut-off.
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Wiring

All wiring, switches and power outlets should
be located above the relevant flood level, to
the maximum height possible. All electrical
wiring, which is installed below the relevant
flood level, should be suitable for continuous
submergence in water, containing no fibrous
components. Earth core linkage systems (or
safety switches) are to be installed. Only
submersible-type splices are to be used below
the relevant flood level. All conducts, located
below the relevant flood level, should be self
draining in the event of flooding.

Installation

Heating equipment and fuel storage tanks
should be mounted on and securely anchored
to a footing of sufficient size, in order to
withstand buoyancy and to prevent
movement capable of damaging the fuel
supply line. All storage tanks should be vented
to a level 600 millimetres above the relevant
flood level.

Equipment

Equipment installed below/partially below the
relevant flood level should contain a method
of disconnection, by a single plug and socket
assembly.

Ducting

All ductwork, located below the relevant flood
level, should have openings for drainage and
cleaning. A grade may be introduced within
ductwork in order to facilitate self draining. In
the case where ductwork passes through a
water tight wall or a floor below the flood level
the ductwork should be covered by a closure
assembly which is to be operated from above
the flood level.

Reconnection

In the event that an electrical device and/or
part of the wiring is flooded, it should be
thoroughly cleaned or replaced and checked
by an approved electrician before
reconnecting.

Ancillary Structures (steps, pergolas, etc)
Suitable water tolerant materials, such as
masonry sealed hardwood and corrosive
resistant metals, should be used. Copper
Chrome Arsenate (CCA) treated timber is not a
suitable material.

6.3 Structural Soundness

All structures to be designed and constructed to ensure structural integrity up to the flood planning
level. Structural certification from the qualified engineer shall be provided confirming that the
structure can withstand the forces of floodwater debris, wave action, buoyancy and immersion up to

the flood planning level.

6.4  Storage of Goods

No hazardous or potentially polluting materials are proposed to store below the Flood Planning
Level. Highly water susceptible goods, materials and other products to be located above the Flood

Planning Level.
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6.5 Flood Emergency Response

The Flood Life Hazard Category of the site falls to H1 for 1% AEP and H2 for PMF, which is considered
acceptable in regards to Emergency Response Planning. Therefore, flood emergency response
planning policy does not apply for the proposed development.

6.6 Floor Level

The flood planning level of the proposed development has been advised as 11.83 m AHD. The
proposed habitable floor level (11.84 m AHD) is compliance with this requirement. The proposed
alterations and additions will not impede the flood conveyance on the site. There will not be flood
storage loss in a 1% AEP event.

6.7 Car Parking

Proposed garage is located in a flood free zone.
7 Conclusions and Recommendations

The impacts of proposed development at No. 12 Whale Beach Road, Avalon Beach to the existing
flooding characteristics at the site and surroundings have been assessed in this study. This flood
management report is primarily based upon the Avalon to Palm Beach Floodplain Risk Management
Study and Plan (2017) and other relevant documents.

The proposed development site is slightly affected by an overland flooding. During flooding event,
floodwater from upstream catchment enters the site via neighbouring property around the middle of
the eastern boundary and leaves the site via western boundary. As the flow increases, more and more
part of the site will be inundated with the flood water.

The foot print of the proposed alterations and addition is same as the existing dwelling except the
carport which is located in the flood free zone. In such a case, the proposed redevelopment does not
have any adverse effects to the existing flooding behaviours at the site and surroundings. The site is
located in low hydraulic hazard, low to medium flood risk precincts and H2 Flood Life Hazard Category.
In such a case, flood emergency response planning policy does not apply. The proposed development
is compliance with the requirements for a flood control lot. The followings are the recommendations
from this study.

e All structural components up to the flood planning level are to be constructed with flood
compatible materials and should withstand the forces of floodwater debris, wave action,
buoyancy and immersion;

e All external power points, air conditioning units, hot water system and any equipment are to
be set above the minimum habitable floor level;

e Alldevelopment controls mentioned in section 5 are to be implemented.
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Appendix A: Flood Information (Source: Northern Beaches Council)

northern
beuchm

*J/
FLOOD INFORMATION REQUEST - BASIC

Property: 12 Whale Beach Rd, Avalon Beach, NSW, 2107

Lot DP: 43/717189

lssue Date: 17/02/2020

Fiood Study Reference: Avaion to Palm Beach Floodplain Risk Management
Study and Pfan 2017, Manly Hydraudics Laboratory

Flood Information for iof:

Flood Life Hazard Category — See Map A

1% AEP - See Flood Map B

1% AEP Maximum Water Level: 11.53m AHD

1% ALB Maximiry Peak Depth from natural ground leyel®: D20 m
1% AEP Maximum Velocity: 0.58 mfs

1% AEP Hydraulic Categorisation: Flood fringe See Flood Map E

Flood Planning Area — See Flood Map €
Flood Planning Level {FPL) 2384 1183 m AHD

Probable Maximum Flood (PMF) - See Fiood Map D

PMF Maximenm Water Leve?: 11,85 m AHD
P#MF Maximunm Depth from natural ground level: 831 m

PMF Maximum Velocity: 087 méis

Flood Risk Precinct - See Map F

issue Date: 17/02/2020 Page 1 of 11
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"The flood information does not take info szeount any local overland #ow issues nor private stormwater
drainags systems.,

*0verland flowsmainstream water levels piay vary scross a sioping site, resulting in vardsive minfraum fieor/
finod planning lewele across the site.

Yntensification of development in the formar Pittwater LGA requires the consideration of cimate change
impacis which may result in higher minimum ficor levels than those indicated on this fiood advice.
“Wulnerablelerilical developments require higher mirimum floor jeviels using the higher of the FMF or Flood
Panning Levet

General Notes:

*  Alllevels are based on Australian Height Datum (AHD? uniess cthemwise noted.

*  This is currently the best zvailabie information op fooding; it may be subjest to change in the future.

+  Counct recommends that you obtain a datallsd survey of the above proparly and surrounds to AHD by
2 registered surveyor o determing any festures that may influence the pradicted extent or frequency of
fleading. It is recommended you compare the fiood fevel o the ground amd floor levels to determine the
level of risk the preperty may experience shoulg flaoding ocour,

+ Development approval is dependent on o range of izsues, nduding compliance with all relevant
provisions of Mortheen Beaches Council's Lozal Environmental Plans ang Development Cantrol Plans.

* Flease nole that the informatian contaired within this lefter ie general advics only as a detail survey of
the property as well as olher information is not available. Council recommends that you engages a
suitably experienced consultant to provide site epacific floading advice prior to making any decisions
relating to the purehiase or development of this property.

+«  The Flocd Studies on which Councils flood information is based are availalles on Councife website,

lsswe Diate: 170272620 Page 2 of 11
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FLOOD MAP A: FLOOD LIFE HAZARD CATEGORY

»  Reles to 'Flood Emergency Response Plannng for Development in Pitwater Policy’ for aadtional nformation on the Ftood
Life Hazard Categones and Pitwater 21 DCP Contrel B3 13,

» Cacaswe Lines tSource. NSW Govemment Land snd Property Information), %o0d levelsiantents (Source: Avaior to Paim

Beach Floodpian Risk Management Study and Plar 2017, Manly Hydraulics Labomatory) and aenal photography {Sources:

NearMap 2014) are indicatve only.

tssue Date: 17/02/2020 Page 3 of 14
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FLOOD MAP B: FLOODING - 1% AEP EXTENT

s Eatent represents the 1% annual Excesdance Probadifity |AEP) Sood event.

+  Flood svents exceedng the 1% AEP can occur on $is sde

+  Extent ooes not include chimate change

« Cacastre Lines (Scurce MW Government Land and Propenty informaton), fiood levelsrentants ; Source: Avaion to Paim
Beach Flocdplan Rsk Management Study ane Plan 2017. Manly Hydraulics Laboratory) and aena photography {Sourcs:
NearMap 2014) are indicatve onty

lasue Date: 17/02/2020 Page § of 1
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FLOOD MAP C: FLOOD PLANNING AREA EXTENT

o Extent resresents the 1% annual Exceedance Probabitity (AEP) flood event » freeboara

«  Extent does not molude cimate change

+  Cacastre Lines iSource NSW Go 1t Land and Property Information), flood sevelsizxtents {Soutce: Avalon to Fam
Beach Floodpian Risk Managemsnt Study and Pias 20 17, Manly Hydraulics Laboratory) and aenai photography (Source:
NearMap 2014) are ndicative only

{ssue Date: 17/02/2020 Page 5 of 1
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FLOOD MAP D: PROBABLE MAXIMUM FLOOD EXTENT

o Extent represents the Probable Maximum Fiood (PMF} focd event

+  Ewtent does mot include cimate change
Cacasve Lines {Source: NGW Govemment Land snd Property Information), fiood evelsiaatents (Source: Avalon to Paim

Beach Floodp'an Risk Management Suidy and Par 2017, Manly HySraulics Laboratory) and aena photograghy (Source:
Nearhlap 2314) are ndicatve only

Page 8 of 11
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FLOOD MAP E: 1% AEP FLOOD HYDRAULIC CATEGORY
EXTENT MAP

Motes

» Ewent represents the 1% annud! Excesdance Probabity (AEP) flood event

» Extznt does nct inchude chimate change

«  Cadaste Loes (Source: NSW Government Lang and Property Information), floos levelsiextents (Saumce Avalon to Palm
Beach Fioodplain Risk Management Study and Plan 2017, Manly Hydraulics Laboratory) and aenal photography (Source
NearMap 2014} are indicative only
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FLOOD MAP F: FLOOD RISK PRECINCT MAP

Notes
* Low Flood Risk precinct means all locd prone lane not identfied within the High or Mecum flood risk precincts
»  Medium Flood Risk precinct means al %00d prone lang that is (a) wahin e 1% AEF Fiooo Panning Area: and () © not
wrthin the high flood risk precmct
» High Fload Risk precinct means 3 flood prone land (a) within the 1% AEP Ficad Planning Area; and (b} s aither subjeci to 2
Eegh Fydrauls hazard, withim the floodway or subject to significant evacuation difculties (45 anc or HE L Hazard
lassficaton)
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Appendix B: Standard Hydraulic Certification Form

Attachment A

NORTMERN BEACHES COUNCIL

STANDARD HYDRAULIC CERTIFICATION FORM

FORR AlAl = To be submitted Vet Dovnleamant Applicatan

Davelooment Apphication /g

Audross ol sis: Jds Wiads &

Declaration mada by hya-aulis engaser or polzssivral consullant special 3ing ir degdirgtiosd
fisk managaement 2a part of uidariuking Iy ol Nenugur et Beport:

l!{ [t TI K e cnaah;l{of ! F = :
iingar hama’ i Tradimg o Bawnee Compaty Namal
ontiatne o oA WA 0 coitify that | & engines! or @
L0 kana

pictessional consuham sped allslag n flacding sna | am autorised oy thre abave srgarsaian:
campany 1 issie this dovumet, ang Lo oatlily thal he crganisation’ company has a c.rment
prateagonal :ndamaity policy of at lnas! $2 mitlon

Flood Managament Report Detatls:
Fiaoen Title:
;'_I\"""r Posdt ooy ol 3TNy ): ’ 2! % a i Kide

BO80A DEIS: o et il vt s e st e cn saprssansntemes

Auhor Ao L

Authot's Company Organ saton: K

J RMicivn VP'riethen
danant Narg)
Plaaps tick alf that are npplicabie (mere thar one box can be ‘ickec)

[ have oblul~ce and Incisded focd farmaton fam Gaancl (muat ha lzas than 12 mota old)
{Thin is mandatary}

[ havo followed Cauncil's Guidsiinas for Praparing a Flacd Marsgener: Nggro

[0 have raqusstes & vadaticn: W one o mome of the floed related develoam ert coaale, Details nc
proviced inhe Fiaed Macagamant Hepao

Sgnatme L S ot
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