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Civil & Structural Engineering Design Services Pty. Ltd.

ABN: 62 051 307 852
3 Wanniti Road BELROSE NSW 2085 Tel: 02 9975 3899 Fax: 02 99751943
Email: hited@bigpond.net.au Web: www.civilandstructural.com.au

15% March 2019
D-11-267021
Wheeler Height Developments
40 Anzac Avenue
COLLAROQY NSW 2097

Dear Neville,

Re: Flood Report — Proposed New Residential Development at 44 Rose Avenue,
Wheeler Heights

INTRODUCTION

I, Edward A. Bennett, practicing Civil, Structural, Geotechnical & Environmental Engineer
hereby confirm that one of our engineers have inspected the above property and reviewed
existing survey levels for the purpose of providing a flood report for this property in respect to
flood flow paths created during an ARI 1:100 rainfall events (1%AEP).

REPORT-

The purpose for this flood report for No. 44 Rose Avenue, Wheeler Heights, is to provide a
flood level (AHD) RL that can be relied upon for the new residential development and is
required as part of documentation for submission for development application.

This new development site, whilst not adjacent to an existing Stormwater Piped Easement,
is located on the opposite (Southern) side of Rose Avenue. Along this southern side is an
existing major Council Stormwater Easement, defined in Fig. 2.

Council predicted that the flood flow path for the 1%AEP flood, will partially enter the
Development Property at existing southern boundary (driveway) which is not the case.

We have relied upon the existing contour maps, provided by Northern Beaches Council
dated 15" March 2019 “Fig 4”

The survey details and site plan provided by “Barry Rush Architects”, information from SIX
Maps & near maps, refer Appendix "A".

Also, HEC-RAS 5.0.1, computations, to determine the flood level (AHD) RL, in this location
for the 1%AEP storm event, refer Appendix "B".

Parameters used in determining Discharge and over land flows using HEC RAS:

The discharge through the pipe line was calculated using the Rational Method. The assumed
catchment area (A), the rainfall intensity (I) and the average coefficient (C) are used for the
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calculation and all factors have been resourced from SIX maps and Bureau of Meteorology
(BOM) statistics for this location, refer Figures 1 & 2, below:

Where, C = 0.66, | = 266 mm/hr & A = 3.9 ha

Where discharge is Q= CIA/360 = 0.6*266*5.4/360 = 1.7 m®/s for 1% AEP event
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Fig 1: Catchment Area

Home IFD Table [ IFD Chart I Coefficients I ARI I Print IFD table I Help IFD table ]

Intensity-Frequency-Duration Table

Location: 33.7255% 151.275E NEAR.. Wheeler Heights Issued: 15/3/2019

Rainfall intensity in mm/h for various durations and Average Recurrence Interval

Average Recurrence Interval

Duration 1 YEAR 2YEARS 5 YEARS 10 YEARS 20 YEARS 50 YEARS 100 YEARS
5Mins 989 127 161 180 206 240 266
GMins 926 119 151 169 194 226 250
10Mins 75.9 a7.5 125 141 161 189 209
20Mins 554 716 93.0 105 122 143 160
30Mins 451 55.4 T6.4 a7.0 101 119 133

AHr 307 3090 527 50.2 701 531 93.1
2Hrs 205 26.6 351 401 457 55.3 61.9
3Hrs 16.1 209 27.4 313 36.3 430 421
GHrs 10.7 13.8 17.9 204 23.5 27.7 309
12Hrs 7.00 9.04 1.7 133 153 18.0 20.1
24Hrs 450 583 763 869 101 119 133
48Hrs 278 363 4.54 557 6.50 775 8.71
T2Hrs 2.05 268 3.60 416 4.86 582 6.56
(Raw data: 40.03. 9.08. 2.68. £4.06. 18.02. 5.83. skew=0.00. F2=4.3. F50=15.8T) & Awustralian Govemnment. Bureau of Meteorology
| Copy Table |

Fig 2: Rainfall Intesity (I)



CALCULATION OF MAXIMUM DISCHARGE CAPACITY OF THE PIPE (USING
MANNING’S EQUATION), from our Pipe Flow Advisor Program

The parameters used for the calculations are: Internal Pipe Diameter: 675 mm, Slope: 1:10
And Manning’s Coefficient: 0.013, refer Figure 3 below:

:;ﬁal Pipe Flow Advisor  www.pipeflow.co.uk - O X

License/Registration  Help

|I'I'I'D % @ | Fieqistered copy: Licensed by v, pipeflow, co.uk |

E Rect. tank ] @ Circular tank ‘ EB Cylinder ‘ e Sphere l @ Come [frustm) l @ Rect. hopper l .ﬁ: Flow from Yweirs ‘ tanning calculator ‘

e Fipe [part full O Pipe [full] l Rect. tube [part full ‘ O Rect tube (ful) l [ Rect. channel ‘ ' Flat battam channel l W Wee chantel ‘
Pipe details & Metic (" Imperial Results
Manning's coefficient
|EI.EI13 Comcrete [smooth) j C & “wiater flow rate

e i Wi ater depth

Length in metres A 7 Wolume and weight

| 5 m

BY " Length expansion

Fluid cross section area Fluid welocity

| 0348645 m | 8.202 ms
Wietted perimeter Fluid surface width

| 1780.854  mm | 325860 mm

Internal diameter

* B75  mm :Ii Hydralic radius Froude number

| 195.774 mm | 2531 - rapid flow

Fluid depth [unifarm fow) "water flovs rate

% IW - | 2.860 |m3a’sec j bl ax. Flow

Slope ratio [angle)
Drop in metres
Increase
25 m

| | 0100000 [5.7117)
$ Reduce

* dimenzions in mm E E @

Fig 3: Screenshot from Pipe Flow Advisor

Based on Calculations above, the Maximum Capacity of the 675 mm Stormwater Pipe is
2.86 m?/s.

Assuming a 50% blockage on this pipe = 50% of 2.86 m3/s = 1.43 m?/s.
Probable Overland Discharge due to the 50% blockage is 1.7 m3/s — 1.43 m3/s = 0.27 m3/s



PARADE

p(’)\“,’; o —
i v\l%%

SN

~

Fig 4: Council stormwater pipe layout

CONCLUSIONS:

It is our opinion that the flood water from 1%AEP will arrive at the front of our client’s
property and will not be a problem for the neighbor’s property. Since the level of the new
driveway at station 7 is 70.45m and the maximum overland flow level for 1:100 ARI at this
station is 70.42 m. So, all the flood water would be continued along the Rose Avenue and

collected by the pits located downstream.

We believe that we covered every aspect of flooding in this area and we would request a
decision by council for the development approval process to continue.

The results from the HEC-RAS for post-dev condition has been attached with this report in

Appendix B

Yours faithfully,

Cade g
E.A. Bennett M.I.LE. Aust. Cp Eng. NPER 198230, Member AGS, BPB 0820
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Appendix "B"
HEC-RAS 5.0.1:

HEC-RAS 5.0.1 was used to predict the flood levels for ARI 1:100 (1%AEP) rainfall events.
Cross sections in the rose avenue are shown in Appendix "A" and are interpolations of
survey levels at certain intervals, starting at Station 0O (downstream) and working backwards
to Station 35 (upstream) which is approx. 35m apart from Station 0. These survey level
interpolations were used in the HEC-RAS model. The reach profile summaries are shown in
the table below.
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Fig 6: River Station 0
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Fig 7: River Station 3.45
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Fig 8: River Station 7
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Fig 10: River Station 11.67
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Fig 11: River Station 15
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Fig 13: River Station 25
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Fig 14: River Station 30
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Fig 17: River Station 75



== Cross Section - Warning Geometry is newer than cutput.

File Options Help

River: |OVERFLOW < >|e]] + wn
Reach: |ROSE AVENUE | Riversta.: |95 ~| 4|[%]

O X

Reload Data

44 ROSE AVENUE Plan: Plan 01 23/04/2019 J
85
< 016 o
N.III; Legend
EGFF1

28] WS PF 1

= Crit PF 1
—
£ 738 Ground
5 +
" Bank Sta
&
Z 7374
g — — — = - T — —#
7367
73.5 T T T T T T 1
0 2 4 6 ] 10 12 14 16
Station (m)
= 3
Fig 18: River Station 95

== Cross Section - Warning Geometry is newer than output. — O Pt

File Opticns  Help

River: |OVERFLOW < e|e] + ita

Reload Data

Reach: [ROSE AVENUE | Riversta.: [115 ~ [
44 ROSE AVENUE Plan: Plan 01 23/04/2019 J
15
018 I
4T Legend
EG PF 1
WS PF 1
~ Crit PF 1
E —
= Ground
g bt
" Bank Sta
=
[11]
i
16
Station (m}
=l I

Fig 19: River Station 115
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Fig 21: F\"iv'er Station 144
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Fig 22: River Station 154
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Fig 23: River Station 156
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Fig 24: River Station 159.8
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Fig 26: River Station 171.8

File Qptions

Std. Tables

Locations

Profile Qutput Table - Standard Table 1

Help

HEC-RAS Plan: Plan 01 River: OVERFLOW Reach: ROSE AVENUE Profile: PF 1

O *
Reload Data

Reach River Sta |Profile Q Total | Min Ch El |W.5. Elev| Crit W.5. |E.G. Elev |E.G. Slope | Vel Chnl |Flow Area | Top Width | Froude # Chl
{m3ys) {m}) {m}) {m) {m}) {mfm}) (m/s) (m2) {m})
ROSE AVEMUE | 171.8 PF 1 0,27 75.86 77.02 77.02 77.05| 0.006534 0.81 0.33 4.99 1.00
ROSE AVEMUE | 161.8 PF 1 0.27 76.21 75.39 76.39 76.43| 0.006536 0.84 0.32 4.60 1.02
ROSE AVEMUE | 159.8 PF 1 0.27 75.80 75.05 75.05 75.10| 0.005883 0.99 0.27 2.75 1.00
ROSE AVEMUE | 156 PF 1 0.27 75.68 75.91 75.91 75.94| 0.006437 0.88 0.31 4.08 1.02
ROSE AVEMUE | 154 PF 1 0.27 75494 75.67 75.67 75.72| 0.006244 0.96 0.23 3.12 1.02
ROSE AVEMUE | 144 PF 1 0.27 75.18 75.31 75.31 75.35| 0.006707 0.80 0.34 5.26 1.00
ROSE AVEMUE | 134 PF 1 0.27 74.81 74.96 74.96 75.00| 0.006753 0.85 0.32 4.49 1.01
ROSE AVEMUE | 115 PF 1 0.27 74.13 74.25 74,25 74.28| 0.005960 0.78 0.35 5.70 1.01
ROSE AVEMUE [95 PF 1 0.27 73.50 73.62 73.62 73.65| 0.006975 0.78 0.35 5.70 1.02
ROSE AVEMUE [ 75 PF 1 0.27 72,87 72,99 72.99 73.02| 0.006975 0.78 0.35 5.70 1.02
ROSE AVEMUE [ 55 PF 1 0.27 71.97 72.09 72.09 72.12| 0.007108 0.78 0.34 5.75 1.02
ROSE AVEMUE [ 35 PF 1 0.27 71.45 71.57 71.57 71.60| 0.00653% 0.77 0.35 5.75 1.00
ROSE AVEMUE | 30 PF 1 0.27 71.24 71.36 71.356 71.40| 0.005923 0.78 0.34 5.45 1.01
ROSE AVEMUE | 25 PF 1 0.27 7104 71.15 7115 71.20| 0.005923 0.78 0.34 5.45 1.01
ROSE AVEMUE | 20 PF 1 0.27 70,84 70,96 70.96 71.00| 0.006835 0.80 0.34 5.27 1.01
ROSE AVEMUE [ 15 PF 1 0.27 70.63 70.75 70.75 70.80| 0.0056820 0.81 0.33 5.12 1.01
ROSE AVEMUE | 11.67 PF 1 0.27 70,50 70.63 70.63 70.66| 0.006735 0.81 0.33 5.01 1.01
ROSE AVEMUE | 9. 34 PF 1 0.27 70,37 70,50 70.50 70.53| 0.00&6554 0.78 0.34 5.43 1.01
ROSE AVEMUE | 7 PF 1 0.27 70,30 70,42 70.42 70.45| 0.006555 0.77 0.35 5.85 1.00
ROSE AVEMUE | 3.45 PF 1 0.27 70,15 70,24 70.24 70.26| 0.007111 0.66 0.41 9.01 1.00
ROSE AVEMUE [0 PF 1 0.27 59,94 70.07 70.07 70,10 0.0056850 0.81 0.33 5.13 1.01

I'I'oiﬁl flow in cross section,

Table: Profile summary (Post Dev)






