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1 INTRODUCTION

1.1 Scope

BG&E Pty Limited (BG&E) has been engaged by Blue Sky Alternative Investments Limited (Blue Sky) to prepare
a flood risk assessment for the proposed development of 4-18 Doncaster Avenue, Kensington which is located
within the Kensington Centennial Park Floodplain Risk Management Study area (Figure 1). The proposed
development will replace a number of free standing dwellings with a multi-storey building and underground
parking, intended for student accommodation.

Figure 1 - Locality Plan (source: Nearmap, aerial image taken 2018 10 23)

The flood risk assessment has been prepared by BG&E to support the development application (DA) and to:

° Describe flood behaviour in the vicinity of the site;

° Outline Council’s requirements for flood risk management;

° Describe how the proposed development satisfies these conditions; and
° Recommend any flood risk management measures required.
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1.2 Existing Land Use

The site has an area of 0.42 ha and is bounded by Doncaster Avenue to the west, residential properties to
the south, and the Light Rail Stabling Yard (TfNSW site) to the north and east. Existing surface levels across
the site range from approximately 28.6 mAHD along the northern boundary to 28.0 mAHD along the southern
boundary providing a gradual 0.5% fall from north to south. Site survey is included in Appendix A.

The site currently contains several single and double storey residential buildings surrounded by timber and
blockwork perimeter fencing. The southern portion of the site (#18) contains a grass and bitumen surface
with permeable chain wire fencing along the western and eastern boundaries which previously provided
vehicle access between Doncaster Avenue and Randwick Racecourse (now Light Rail Stabling Yard).

Photographs of the existing site are included in Appendix D.

1.3 Proposed Development

The proposed Student accommodation development consist of:

Residential student accommodation units
Internal communal areas

Underground basement parking

e External communal areas (courtyards)

Architectural drawings of the development have been prepared by Hayball Architects (dated 07/12/2018).

The proposed student accommodation development will impact existing flow paths within the site and
requires modelling and investigation of the impacts to neighbouring properties. Also, the proposed new
building and basement car park is required to comply with Randwick City Council Flood Planning Level
requirements as per Councils DCP requirements (Development Control Plan 2013).
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2 DATA USED

The following data was used to undertake this flood risk assessment:

- Topographical survey plan (07/05/2014) — Appendix A

- Flood advice certificate provided by Randwick City Council (16/10/2018) — Appendix B

- Randwick City Council Development Control Plan (2013)

- The Kensington Centennial Park Floodplain Risk Management Study TUFLOW flood model (provided by
Council on 30/10/2018 and re-issued with some amendments on 12/12/2018)

- Latest LiDAR data downloaded from ELVIS (Elevation and Depth — Foundation Spatial Data) (captured in
2013-04)

2.1 Council TUFLOW Model

The proposed development was discussed with Council in October 2018 to determine available data and
requirements for the flood risk assessment. As part of the Kensington - Centennial Park Floodplain Risk
Management Study (unpublished) a TUFLOW hydraulic model was developed which is currently being used
by Council to nominate flood levels in the area. The flood model incorporates recent changes to
infrastructure in the catchment, including the Light Rail Stabling Yard, and new methodology based on the
recommendations in the 2016 edition of Australian Rainfall and Runoff (ARR 2016).

The TUFLOW model was provided by Council on 30 October 2018 for use in this study. BG&E carried out a
high level review of the model in the vicinity of the site and was able to re-run the baseline scenario to
reproduce the design flood levels shown on Councils flood certificate for the site (refer Appendix B). Two
issues with the model were identified and reported to Randwick Council Flood engineers:

- The newly constructed flood storage and conveyance structure under the Light Rail Stabling Yard was
not incorporated in the TUFLOW model which has a significant influence on flow distribution upstream
of the site. The finished surface level of the Stabling Yard was incorporated into the TUFLOW model
which results in a blockage to flow paths and flood storage areas directly upstream of the site.

- Buildings which have been demolished within the Stabling Yard area were still present in the model
which results in further blockage to flow paths upstream of the site.

These issues were discussed with Council’s flood engineer (Sebastien Le Coustumer). A revised TUFLOW
model was re-issued to BG&E on 12 December 2018. The latest model does not reproduce the same flood
levels as Council’s flood certificate for the site. Flood levels at the northern portion of the site are lower in
the latest TUFLOW model and equal to or higher at the southern portion of the site (#18).

The following data has been used to inform the development:

e Flood Planning Levels (FPLs) for the development have been based on the nominated design flood levels
shown on Council’s flood certificate for the site. These levels have been used to advise architects on
finished floor levels (FFLs) of the building ground floor and ramp levels to the basement car park to
comply with Council’s DCP.

e Potential impacts to existing flood behaviour has been based on the latest TUFLOW model provided on
12 December 2018 which incorporates the latest model amendments and better represents the Stabling
Yard and flow distribution around the site.
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3 FLOOD BEHAVIOUR

Council’s latest TUFLOW model was used to simulate baseline flooding under the current day scenario. Flood
mapping for the 1% annual exceedance probability (AEP) event is shown in Figure 1 in Appendix C. Council’s
flood related development controls are based on the 1% AEP design flood event which forms the basis for
this assessment. Information relating to other flood events is included in Council’s flood certificate (Appendix
B).

3.1 Flood Levels

Flood levels for the development summarised in Table 3.1. FPL’'s have been based on the flood levels shown
in Council’s flood certificate for the site. While Council’s flood related development controls are based on
the 1% AEP flood event, Probable Maximum Flood (PMF) level is 30.82 mAHD based on the Kensington —
Centennial Park Flood Study (2013) which is approximately 1.6 m higher than the 1% AEP flood level. Updated
PMF level has not been provided by council and it is still based on older ARR1987 methodology. The PMF is
the largest flood that could conceivably occur.

Property 1% AEP Flood Level 1% AEP Flood Level
(Flood Certificate — (based on revised Council’s baseline
Appendix B) TUFLOW model result files)
[mAHD] [mAHD]
4-8 Doncaster Avenue 29.21 28.90
10 Doncaster Avenue 28.77 28.83
12 Doncaster Avenue 28.71 28.81
14 Doncaster Avenue 28.66 28.78
16 Doncaster Avenue 28.66 28.78
18 Doncaster Avenue 28.65 28.78

Table 3.1 — Baseline Flood Levels

3.2 Flood Depths

1% AEP flood depths across the site range from 0.6 m at the northern boundary to 0.7 m to the south of the
site (based on flood certificate levels). PMF flood depths range from 2.2 to 2.3m.

3.3 Flood Velocities

1% AEP flood velocities within the site are less than 1 m/s. Flood velocities of around to 2 m/s (up to 2.6 m/s

at the junction of Alison Road and Doncaster Avenue) are shown to occur along Doncaster Avenue which
conveys flow from Alison Road in a southerly direction.
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4 FLOOD RISK MANAGEMENT

Requirements for flood risk management within the City of Randwick are outlined in Section 5 Part B8 of the
Randwick Comprehensive Development Control Plan 2013 (DCP). Relevant controls for the development are
addressed in the following sections. Full architectural drawings are included in Appendix E.

4.1 Floor Levels

Clause 5.3 requires building floor levels for residential developments to be at or above the 1% AEP flood level
plus 0.5 m freeboard.

The 1% AEP flood level for the site varies between 29.21 mAHD at the northern end of the site and 28.65
mAHD at the southern end of the site. The proposed FFL for the main new building ground floor is 29.71
mAHD. This provides 0.5 m freeboard to the 1% AEP design flood level which meets the requirement of Clause
5.3.

The existing heritage building (10-12 Doncaster Avenue) has an existing ground floor FFL of 28.56 mAHD
(door sill level is 28.59). This FFL is fixed by the existing building and can’t be changed due to its heritage
status. The 1% AEP flood level is 28.77 mAHD and the 5% AEP flood level is 28.50 mAHD. However, the
entrance to this building is from the Doncaster Avenue side, which has a 1% AEP flood level of 28.70 mAHD.
The existing FFL is above the 5% AEP flood level, but 140 mm below the 1% AEP flood level. In the event
floodwaters enter the building, occupants can evacuate to the upper floor and shelter-in-place in the
communal area of the building.

4.2 Basement Car Parking

Clause 5.5 requires the high point of driveway entries to underground car parks to be at or above the 1% AEP
flood level plus 0.3 m freeboard. Any other entrance (evacuation route) should have threshold of at least 0.5m
freeboard and at least 0.2m above the car park entry ramp crest.

The 1% AEP flood level varies across the site. For the northern end the 1% AEP flood level is 29.21 mAHD,
however, the driveway entry ramp is located to the south of the site where the 1% AEP flood level is 28.65
mAHD. The adopted underground car park driveway entry ramp crest level is 28.95 mAHD which provides
0.3 m freeboard to the 1% AEP flood level at the entry and meets the requirement of Clause 5.5. All
emergency exits from the basement are via stairwells to the ground floor level which is at least 0.5 m above
the 1% AEP flood level and at least 0.2 m above the driveway ramp crest level. All other openings to the
basement will be sealed up to the 1% AEP flood level plus 0.5 m freeboard. Appendix E contains architectural
drawings, which provide the location and crest level of car park entry ramp.

The 1% AEP flood level from Council’s revised flood model is 28.67 mAHD which is 20 mm higher than that
shown on the flood certificate and would provide 0.28 m of freeboard to the driveway crest.
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4.3 Flood Evacuation

Clause 5.6 states that the development must provide for the safety of persons and emergency access during
a flood.

While Council’s requirements for flood risk management are based on the 1% AEP event, larger flood events
can and do occur. The PMF flood level for the site is 30.82 mAHD which is 1.1 m above the ground floor FFL
(29.71) and well above the driveway entry ramp threshold to the basement (28.95 mAHD). Internal refuge
is available on-site to the first and second floors which are above the PMF level. All emergency exits from
the basement will provide access to the ground floor of the main building which is 0.5 m above the 1% AEP
flood level, from which pedestrians can access the upper floors. A shelter-in-place strategy is therefore
recommended for the development given the nature of flooding around the site. A flood evacuation plan
should be prepared for the site prior to occupancy to minimise the risk during a flood.

4.4 Flood Affectation

Clause 5.2 states that the development shall not increase flood effects elsewhere for floods up to and including
the 1% AEP flood.

Hydraulic modelling of the proposed development has been carried out using Council’s TUFLOW model which
was adopted for the Kensington — Centennial Park Flood Risk Management Study (unpublished) and revised
to better represent the Light Rail Stabling Yard (refer Section 2.1). The following tasks were carried out for
the 1% AEP flood event:

° Simulate flooding with the site in its current form (baseline scenario, model dated 12 December 2018);
° Simulate flooding with the site in its developed form (development scenario);

° Quantify any increase in flood levels due to the development;

° Incorporate measures to mitigate any unacceptable increase in flood levels.

44.1 Baseline Scenario
The following model inputs are relevant to the local flood assessment;
° The TUFLOW model utilised a 2 m grid spacing which is typical for urban areas;

° The existing residential buildings on the site are represented as complete blockages within the model.
Floodwaters are generally conveyed through the site between the existing buildings from east (TFNSW
site) to west (Doncaster Avenue). The width of conveyance across the site is approximately 50 m;

° The perimeter timber fences will obstruct the movement of flow through the site. The fences
themselves are permeable and would likely be damaged during a 1% AEP flood. A roughness value of
n=0.06 has been applied to the area within the site to represent these areas (derived from Council
model).

4.4.2 Developed Scenario

The proposed development covers the majority of the site with the ground floor level raised 0.5 m above the
1% AEP flood level. The TUFLOW model was initially updated to represent the proposed building as a
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complete blockage to flow. Flood levels to the east and north of the building were shown to increase by over
100 mm as flows are diverted around the building towards Doncaster Avenue.

Several measures were incorporated into the development to mitigate increase in flood levels:

° Perimeter fencing will incorporate a low level permeable mesh that extends from ground level to 29.71
mAHD (0.5 m above the 1% AEP flood level);

° Several voids have been incorporated into the basement structure below the ground floor slab which
allow floodwater to be conveyed through the site to mimic current flood behaviour. The 1% AEP flood
level within the site will incorporate a freeboard to the underside of the ground floor slab, allowing
flows to move freely through the structure;

° Permeable coverings to the voids will be provided along the building perimeter to prevent undesirable
access. Coverings will incorporate hinges and locks to allow access for maintenance (identical to
adjacent TFNSW detention device).

° Dedicated flood transfer areas outside the building footprint, but within the tenement boundary of 4-
18 Doncaster Avenue, should be kept clear from planting pods or other obstructions which would
restrict water flow or cause potential blockage risk.

Several scenarios were modelled for various void sizes, invert levels and arrangements. The following
modelling approach was adopted:

° Closed sections of the building were modelled as complete blockages within the model (Figures 1-4 in
Appendix C, grey polygons);

° The voids were modelled within the 2D domain given the 1% AEP flood will have a free surface through
these areas. A roughness value n=0.045 has been applied. This approach is consistent with the baseline
scenario as newly designed voids are expected to have less obstacles compared to baseline.

A total void width of approximately 50 m resulted in flood levels which closely match the baseline scenario.
The conveyance width in the site is comparable to the baseline scenario.

1% AEP flood depths for the baseline and developed scenario are shown in Figure 1 in Appendix C. Figure 2
shows 30-40mm backwater against adjacent properties which are approximately flooded by 0.6m depth.
Figure 3 presents 1% AEP flood levels for the developed case scenario.

443 Blockage Discussion
There is a potential for flows to be obstructed through the void areas due to:
° The permeable coverings along the building perimeter. These coverings will be mostly open;

° Collection of debris at the inlet. The perimeter fences along the northern, eastern, and southern
boundary of the site will incorporate a low level permeable mesh which is likely to collect the majority
of debris prior reaching the building itself.

Currently permeable timber fences are located along the boundary of the majority of the site which will also
obstruct flow through the site. It is expected that any blockage potential due to the development will be
comparable to the current scenario.
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444 Precedence

A meeting was held with John Flanigan (Council Development Engineer Coordinator) and Sebastien Le
Coustumer (Council Drainage Engineer) on 4 December 2015 to discuss the development (previous proposed
development of residential apartment building). Council provided support in principal for the proposed risk
flood management measures.

The construction of a void(s) within the building/structure to convey floodwaters has been utilised on similar
developments at TfNSW site adjacent to the proposed development also in number of buildings in
Parramatta located within the Clay Cliff Creek floodplain, including:
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Photo 1 - 39 Cowper Street, Parramatta

Photo 2 - 40 Cowper Street, Parramatta
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APPENDIX B

Council Flood
Certificate

(16/10/2018)
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Randwick City Councll council@randwick.nsw.gov.au
e 30 Frances Street www.randwick.nsw.gov.au
Randwick City Randwick NSW 2031
P =1 Phone 1300 722 542 Follow us here
Council Fax (02) 9319 1510 °°°
Q sense ol community ABN: 77 362 B44 121
File No: F2012/00106
Doc No: D03325130

Tuesday, 16 October 2018
e e
Blue Sky Alternative Investments Limited
Level 46 111 Eagle Street
BRISBANE CITY QLD 4000
Dear Edan Norris,
RE: 4-18 DONCASTER AVENUE, Kensington 2033

I refer to your recent application for a flood report. Flooding advice is provided as follows.

Property Details

Title Refs: | Lot 2 Sec 30 DP 5549, Lot 3 Sec 30 DP 5549, Lot 1 DP 1094702, Lot 1 DP
974821, Lot 1 DP 1033442, Lot 1 DP 981704, LOT 51 DP 2905 SUBJ TO CROSS
EA, Lot 52A DP 400051, LOT 52B DP 400051 SUBJ] TO CROSS EA, Lot 53 DP
2905

Address 4-18 DONCASTER AVENUE, Kensington 2033

Calculated Flood Level and Flood Depth

Flood Flood Level

event 4-8 10 12 14 16 18
Doncaster Doncaster Doncaster Doncaster Doncaster Doncaster

Avenue Avenue Avenue Avenue Avenue Avenue

1% 29.21m AHD | 28.77m AHD | 28.71m AHD | 28.66m AHD | 28.66m AHD | 28.65m AHD

AEP

Flood

5% 28.93m AHD | 28.50m AHD | 28,37m AHD | 28.33m AHD | 28.32m AHD | 28.32m AHD

AEP

Flood

Refer to glossary for definitions

The residential flood planning level for 4-8 Doncaster Avenue is 29.71m AHD.
The residential flood planning level for 10 Doncaster Avenue is 29.27m AHD.
The residential flood planning level for 12 Doncaster Avenue is 29.21m AHD.
The residential flood planning level for 14 Doncaster Avenue is 29.16m AHD,
The residential flood planning level for 16 Doncaster Avenue is 29.16m AHD.

The residential flood planning level for 18 Doncaster Avenue is 29,15m AHD.

Flood Report D03325130-4-18 Doncaster Avenue, Kensington 2033 1 of 4
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Hazard and Hydraulic Categorisation
The table below contains hazard and hydraulic categorisation for 4-18 Doncaster Avenue
in accordance with the NSW Floodplain Development Manual April 2005,

1% AEP flood hazard [ Property is categorised as high hazard

DX Part of Property is categorised as high hazard

B<  Property Is adjacent to a high hazard area (only for 14-16
Doncaster Avénue)

Part of Property is categorised as Low hazard

Property is categorised as low hazard

Property does not have a hazard categorisation

Hydraulic categorisation Property is located in a floodway

Part of Property is located in a floodway
Property is located in a flood storage area

Part of Property is located in a flood storage area

Property is located in a flood fringe

M OOXOXKODOK

Part of Property is located in flood fringe (only for 4-12

Doncaster Avenue)

Source of Flooding Information
Kensington Centennial Park Floodplain Risk Management Study and Plan 2018

State Environmental Planning Policy (Exempt and Complying Development
Codes) 2008

Council’s floading informatien indicates that a whole or part of the properties is located
within at least one of the exclusionary categories in Clause 3,36C (2) of the State
Environmental Planning Policy (Exempt and Complying Development Codes) 2008 and
therefore complying development may not be permitted.

The minimum habitable floor level under Clause 3.36C (3) (a) of the State Enviranmental
Planning Policy (Exempt and Complying Development Codes) 2008 is:

= 1% AEP flood plus 0.5m freeboard
Council policy regarding flooding

The Randwick City Council Flooding Advice and Flood Related Development Controls Policy
sets out flood planning levels and development principles for these properties.
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Validity

This report is valid for a period of six months from the date of issue. It should be noted
that flood studies, legislation, manuals and policy documents may change in the future.
Changes to these documents or the built form may impact on the information provided.

Verification

Prepared by:

Angela Peyiotis

Checked by:

L Ot

Stephen Audet
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Glossary

AHD

Australian Height Datum is a common national surface level datum
approximately corresponding to mean sea level,

1% AEP flood

The 1% Annual Exceedance Probability flood has a 1% (1:100)
probability of occurring in any given year. This flood is also known
as 1in 100, 100yr ARI or Q100.

5% AEP flood

The 5% Annual Exceedance Probability flood has a 5% (1:20)
probability of occurring in any given year. This flood is also known
as 1in 20, 20yr ARI or Q20,

High Hazard
Categorisation*

Possible danger to personal safety; evacuation by trucks difficult;
able-bodied adults would have difficulty in wading to safety;
potential for significant structural damage to buildings.

Low Hazard
Categorisation*

Should it be necessary, trucks could evacuate people and their
possessions; able-bodied adults would have little difficulty in wading
to safety.

Floodways*

Those areas where a significant volume of water flows during floods
and are often aligned with obvious natural channels. They are areas
that, even if only partially blocked, would cause a significant increase
1 flood levels and/or a significant redistribution of flood flow, which
may in turn adversely affect other areas. They are often, but not
necessarily, areas with deeper flow or areas where higher velocities
accur.

Flood storage*

Those parts of the floodplain are important for the temporary
starage of floodwaters during the passage of flood. If the capacity of
a flood storage area is substantially reduced by, for example, the
construction of levees or by landfill, flood levels in nearby areas may
rise and the peak discharge downstream may be increased.
Substantial reduction of the capacity of a flood storage area can also
cause a significant redistribution of flood flows.

Flood fringe*

The remaining area of land affected by flooding, after floodway and
flood storage areas have been defined.

* Source - NSW Floodplain Development Manual April 2005
* Note: Flooding related development controls are applicable to all land that is below the
1% AEP flood plus half a metre freeboard.
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Figures
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APPENDIX D

Site Photographs



PHOTOGRAPHIC RECORD - site visit 02/11/2018

3. View to the North along TFNSW easement 4. View to the South along TfNSW easement,
existing wooden fencing

5. View from 18 Doncaster ave. to TFNSW 6. Fencing of 12 Doncaster ave. from Doncaster ave.
side

7. 14-16 Doncaster ave. from Doncaster ave. side 8. 4 Doncaster ave. from Doncaster ave. side

4-18 DONCASTER AVENUE, KENSINGTON- FLOOOD ASSESSMENT
Photographic Records.docx / Date 17/12/18 |/ Page 1



9. 4 Doncaster ave. from Doncaster ave. side 10. 4 Doncaster ave. from Doncaster ave. side

4-18 DONCASTER AVENUE, KENSINGTON- FLOOOD ASSESSMENT
Photographic Records.docx / Date 17/12/18 |/ Page 2
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