9>EWFW

CONSULTING ENGINEERS

Ref: 3535
5 May 2016

Moran Corporation Pty Ltd

¢/- Geoform Design Architects Pty Ltd
Suite 145-H Moore Park Gardens

780 Bourke Street

EAST REDFERN NSW 2016

Attention Mr Rusty Moran

Dear Sir

RE: FLOOD IMPACT ASSESMENT — No 84 KIORA RD, MIRANDA

1. Introduction

At the request of Moran Corporation Pty Ltd, EWFW Pty Ltd has carried out a review of the flooding
situation at No 84 Kiora Road Miranda as required by the Director General of the Department of
Planning, NSW.

It is understood that the site is being considered for a new multi storey development comprising a
number of commercial units, a dental centre on the ground floor and basement carparking. The finished
floor level of the proposed basement carpark is to be approximately Sm below the road level in Urunga
Lane at the back of the building. Access to the basement carpark will be from Urunga Lane.

The Director General has requested that a flood study be undertaken to determine the impact of any
overland flow on the proposed development.

2. Background Information

The site comprising 476 square meters is at the corner of Kiora Road and Urunga Parade and enjoys
rear lane access from Urunga Lane. The lane is 6.2m wide with narrow footpaths immediately adjacent
to the rear wall of the adjoining buildings. The upstream catchment has an area of approximately 0.22
Ha and extends upstream to the intersection of Urunga Parade and Jackson Avenue. On the north side
of Urunga Parade is Westfield’s Miranda Fair Shopping Centre.

The catchment is serviced by an underground stormwater pipe system that starts at the corner of Kiora
Road and Urunga Parade adjacent to the site. There is also a stormwater pit at the end of Urunga Lane
that is piped through to the Railway corridor at Miranda Station.

The catchment is fully paved and extends from property boundary to property boundary on either side
of Urunga Parade. The properties on either side of Urunga Parade fall away from the road therefore any
stormwater falling within private the properties is generally diverted away from the street catchment.
There are a number of downpipes connected to the street kerb and gutter but the flow contribution from
these is limited to minor storm events only.
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Generally the overland flow affecting the site is generated from rainfall falling on the road and footpath
surfaces within Urunga Parade and traveling along the kerb and gutter past the site to the street gully
pits. Any flooding affecting the site is a result of the stormwater runoff exceeding the capacity of the
kerb and gutter in Urunga Parade and Urunga Lane.

Pipe information was obtained from Sutherland Council’s GIS and verified on site by a visual
inspection. Detailed survey of the site and Urunga Lane was provided by the client. The extent of the
catchment is shown below in Plate 1.
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Plate 1 — Aerial Photo showing extent of catchment draining to Urunga Lane in green with the site in red

3. Hydraulic Calculations

Investigation of flood behavior in a catchment requires a hydrological analysis to determine flood
discharges and a hydraulic analysis to determine flood profiles (water levels), velocity, extent and depth
of flooding. The hydrological analysis for the catchment area was carried out using the DRAINS
program.

The DRAINS program was originally developed for urban stormwater drainage analysis. It uses the
time-area method to generate flow hydrographs. In this method a rainfall hyetograph is combined with
the time-area diagram in a similar manner to unit hydrograph calculations for each sub-catchment. The
time base for the time-area diagram is specified by the user and is effectively the same as the time of
concentration used in the Rational Method for the sub-catchment area.
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Rainfall losses are modeled as initial losses for both impervious and pervious areas while continuing
losses are calculated based on the Horton Infiltration Equation for pervious areas only. Losses include
rainfall, which does not appear as runoff but is lost by infiltration into the soil and stored in puddles and
trapped low spots throughout the catchment and are, therefore, not contributing to the flood waters.
The hydrographs which show the quantity of runoff generated at certain time intervals throughout the
storm event are then routed through the drainage system with pipe flows and overland flows determined
by pit inlet capacities and pipe capacities using hydraulic grade line analysis.

Flood storage includes floodwaters that are temporarily stored during the storm and gradually released
as the waters recede. These can be modeled in DRAINS as storage volumes at pits or as detention
basins. Information input into the program include details of rainfall, initial and containing losses and
general data for running the program, as well as catchment areas, pits, pipes, channels, storage and
overland flow data. The catchment plan for the model and the calculation results are attached in the
appendices.

The overland flow along Urunga Parade travels along the kerb and gutter until it splits at the
intersection with Urunga Lane where 50% of the flow is diverted down Urunga Lane. We confirm that
the design discharge along Urunga Lane for the 100 year ARI storm is in the order of 0.04 cumecs for
existing site conditions and the design discharge for the 20 year ARI storm is in the order of 0.03
cumecs.

Using the detailed survey information we established a HECRAS mode! of Urunga Lane adjacent to
the site. We modeled several scenarios using different downstream controls and found that the most
appropriate control was normal depth conditions for sub critical flow. The overland flow level along
the kerb and gutter in Urunga Lane was found to be 70mm deep at the kerb and gutter.
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4. Conclusion

The depth of overland flow in Urunga Lane is approximately 30mm below the top of kerb level in the
laneway. At the proposed driveway to the carpark lift the depth of flow is 300mm below the driveway
at the building entry and at the southern boundary of the site the depth of flow is 330mm below the
driveway level at the building.

Council normally requires 300mm freeboard above the 100 year ARI flow level which is provided and
therefore we recommend that the design levels as proposed be accepted.

We further recommend that a sump pump be incorporated in the basement in the event that water ever
does enter the building.

Yours faithfully
EWFW PTY LIMITED

Edward P Lucas MIEAust, CPEng

Enclosures  Appendix 1 — DRAINS Catchment Plan (A3)
Appendix 2 — DRAINS model data and results for 100 year ARI
Appendix 3 — HECRAS Output Summary and sections
Appendix 4 — Extent Overland Flow in Urunga Lane Plan (A3)
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Appendix 1 - DRAINS Catchment Plan (A3)
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Appendix 2 — DRAINS model data and results for 100 year ARI
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Appendix 3 — HECRAS Output Summary and sections
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Appendix 4 — Extent Overland Flow in Norfolk Lane Plan (A3)
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