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1. INTRODUCTION

The proposed site is located between Beechworth St on the West, Avon Road on the East, the
north shore railway line on the North and Arilla Road on the South.

The proposed site is affected by the following existing stormwater system components:

¢ An open natural channel with a variable shape along its length located approximately
through the middle of the site

s An Existing culvert 0.7m H x 1.20m wide located at the bottom of the proposed site
(refer to flood Study - STN 14.00)

Five off multi storey apartment blocks are proposed within the site. The building layouts are
shown in architectural documentation proposed by Ancher Mortlock Woolley Architects
(refer to Attachment_2).

The contributing catchment area has been determined based on the combined contour plan
from Department of Lands and detailed survey plan (refer to Attachment 5).

A flood study was required to determine the 100 year ARI water surface levels (WSL) and to
assess the impact of the proposed development on the flooding conditions.

1.1 Upstream Catchment and Council Stormwater Drainage System

The upstream Catchment consists of:
e Mixed residential developments
¢ A North Shore Railway Line
e The Pacific Hwy

The proposed site is also affected from the additional catchment area from the neighbouring
sites located on Western and Eastern sites. The catchment plan is shown in Attachment S.

The Council Stormwater drainage system is consists of:
e An inlet concrete culvert 1200mm wide x 700mm high located at the bottom of the
proposed site STN 14 (refer to Attachment 6).
e An Existing culvert and 900mm diameter pipe downstream of the transition structure,
This culvert/pipe system conveys the stormwater further down to the open drain just
downstream of the low point in Arilla Road

The existing culvert/pipe details have been extracted from the approved Hydraulic detail
drawing No. N-95-8148 “B” dated 11-11-95 prepared by Ted Bennet & Associates (refer to
Attachment 3).
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2. HYDROLOGY
2.1 Peak flow Rate

In order to determine the total 100-year ARI surface flow at the property, the contributing
catchment has been determined as per the attached catchment plan (refer to Attachment 5).

The contour plan provided by the Land and Property Management Authority and the detailed
survey plan prepared by Daw & Walton consulting surveyors job No0:300-09 dated 02-10-2009
have been used to determine the catchment area

The total catchment area upstream of the site is approximately 4.89 hectares. It generally consists
of a higher percent of paved area at the Pacific Highway, low and medium density residential
buildings and the State Railway line just upstream along the Northern boundary of the proposed
site.

The hydrologic model of the catchment has been set up in the Drains modelling program in
accordance with Ku-ring-gai Council’s Water Management Development Control Plan — DCP47
requirements.

It has been assumed that the total run-off flow for the 1 in 100 year ARI will arrive at the
Northern boundary of the site ignoring any blockages of the existing stormwater drainage at
State railway line. The catchment area has been subdivided and included in the hydrologic model
to determine the peak flowrate at the property (refer to Attachment 5).

The calculated total flows from the catchment for the 100year ARI storm event are as follows:

Existing Proposed
Conditions Conditions
Pit/Node 100 year ARI 100 year ARI
Total Flowrate Total Flowrate
(m3ls) (m*/s)
m3/s m3/s
Pacific Hwy 0.531 0.531
Cat U/S 1.43 1.43
Railway line
State Railway 1.73 1.73
Line .
Catchment S - 0.938 0.938
West
Catchment 5 — 0.58 0.58
East
Proposed site 0.938 0.151
Total flow 3.22 2.433
at pit 4
Node 3.649 2.862
4A
Akilla Rd - 4.126 3.33
Node 8

The detailed calculations for the above flowrates have been shown in Attachment 5.
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3. HYDRAULIC CALCULATIONS
3.1 Existing Stormwater System Capacity

The CulvertQQ computer program has been used to estimate the capacity of the existing
system (1200mmx700mm cilvert/900mm diameter pipe). The Capacity of the existing culvert
is estimated to be 1.85m3/s and 1.5m3/s for the pipe just downstream of the transition near
STN -14.00 (refer to Attachment 6).

Taking into consideration a 50% pipe blockage factor, the effective pipe capacity has been
estimated to 0.75m3/s.

3.2 Overland Flow Path

Existing underground culvert/pipe has been assumed to be 50% blocked as per Ku-ring-gai
Council regulation for our overland flow calculation. Our calculations shows a total overland
flow of 1.68m3/s at chainage (STN14.00) as shown in the hydraulic plan.

3.3 Modelling

As part of preparation for the hydraulic modelling, the detailed survey plan for this property
has been used and the surface roughness and flow blockages were assessed by inspection.
The HEC-RAS hydraulic model was used for the hydraulic analysis to identify the floodwater
depths and velocities.

The adopted boundary conditions for modelling was the normal depth at the most upstream
section (STN200.00) and most downstream sections (STN-80.6).

The full results (HEC-RAS profiles) of the hydraulic analysis for the cross sections through
the proposed site for the existing and proposed site conditions are presented in
Attachment 7.

The following modelling scenarios were undertaken.
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3.3.1 Scenario 1 - Existing Condition

This identifies the existing flooding condition.

The model has been set up for the existing condition at all properties.

The computed water surface levels at the proposed site vary between RL120.30 and
RL139.78m AHD.

The water depth varies between 0.28m to 1.99m through the site.

The depth x velocity products vary between 0.3m2/s to 0.9m2/s and only in one section at
STN 43.00 it is 1.4m2/s and as such is exceeding the limits recommended by DES (maximum
0.4m2/s).

3.3.2 Scenario 2 — Proposed Condition without fences

This scenario assesses the direct impact of the proposed development on the flooding
condition when comparing with the above scenario. Any increase in WSL as a result of
increased building envelopes can then be determined.

The model has been set up for the proposed condition with a reshaped surface near the culvert
and further down to STN -14.00 due to the proposed building..

The computed water surface levels at the proposed site vary between RL 119.91 and
RL139.78m AHD.

The water depth varies between 0.28m to 1.47m through the site. The water depth is lower
compared with the existing condition.

The depth x velocity products vary between 0.1m2/s to 0.7m2/s and as such is exceeding the
limits recommended by DES (maximum 0.4m2/s). It has been noted that the velocity x depth
products for the proposed condition are lower comparing with the existing condition.

There is a decrease in water surface levels at the site of up to 110mm at STN 169.00. There is
an increase of 330mm only at section STN43.00 which can be ignored as it happening only in
one section.

3.4 Increase in Rainfall Intensity

If the model is run with higher rainfall intensity the total run-off will be increased but due to
the nature of the overland flow path still can accommodate the increased run-off with the
minimal reshaping of the overland flwopath.

3.5 Potential effects of climate chage
The climate change may increase or decrease the amount of the rainfall. As previously

advised in the Section 4.4 the change in rainfall intensity will not significantly effect to the
overland flow path.
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3.6 Sea Levels Rise

The proposed site is not affected by sea level rises as the lowest level of the site is RL116.25
and which is higher than sea level.

3.7 Water Sensitive Urban Design Measures

Water Sensitive Urban Design measures must be implemented. The proposed BCP gross
pollutant traps remove gross pollutants and suspended solids from stormwater, preventing
spills and minimizing non-point source pollution entering downstream waterways. These
Ceptors must be constructed as shown on the stormwater drainage plans.

38 Safety

The Provisional Hydraulic Hazard (combination of water depth and velocity) was determined
as specified in the NSW Floodplain Development Manual L2

¢ The Hydraulic Hazard at each cross section falls within the low to medium category
except at STN43.00 where the value belongs in the high category which can be
ignored as an anomaly.

3.9 Stormwater measures

The stormwater measures taken for this project will reduced the total outflow form the site
from the implementation of onsite detention tanks. The onsite detention tanks have been
designed accordance to Ku-ruing-gai Council requirements reducing the flow to 1 in 5 yrs
ARI. It has been proposed that three Ceptors be installed to control the pollution from the
developed area entering the downstream waterways.

3.10 Railway corridor

With the designed stormwater drainage there is no additional flow to the railway corridor.
The flow discharged bellow the railway line will not be affected as there are no proposed
blockages or backwater affects from the downstream condition. In the design it was assumed
that the total flow upstream from the railway line will pass freely through the existing culvert
bellow the railway line, therefore there will be no adverse affects to the railway corridor.
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4, CONCLUSION AND RECOMMENDATIONS

Our stormwater study shows the following facts:
e There is a total upper catchment area of 4.6Ha entering the site.

e The total flow rate leaving the site through the existing pipe line and overland flow at
the pre-development condition is in the order of 4.13m3/s.

e The impervious area from construction of the proposed building will be increased by
75%.To mitigate the potential stormwater impact, three underground detention
storages compartments with a total volume of 589m3 have been proposed. The
volume has been calculated as per Ku-ring-gai Council’s Water Management
development Control Plan-DCP47 rqruitments. This will reduce the total site run-off
by 20% when comparing to the existing conditions.

o The total flow rate leaving the site incorporating the on-site detention system is
reduced to 3.33m3/s at the post-development stage.

e The maximum 100-year ARI WSL along the proposed building varies between
RL120.11 to RL133.61m AHD.

e The product of velocity and water depth will be improved in the post-development
stage.

e This development will not adversely affect the water quality, provided that the
specified water sensitive system is constructed.

The following items should be incorporated:

o No obstructions on the flooded part of the site,have been allowed for in the model
except for the existing and proposed building as shown in Attachment 7.

s A minimum of 150mm gap below the fence must be maintained on the Eastern and
Western boundary fence lines of the site to allow unobstructed lateral distribution of
overland flow.

o The overland flow path must be clear of any obstruction. No solid fences have been
allowed for in the model.

o With reshaping, the overland flow path water levels can be reduced as well the
velocity x depth product.
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On-Site Detention Calculation Sheet
Address:
OSD A

Catchment Details
AC1

Catchment Design Rate
Catchment Storage Rate

0.0102 Vsfm2
0.0398 I/s/m2

Site Details
Site Area m/2 5253 m2 60% of site area 3151.8 m2
Area (s) not draining to detention system 0 m2
Tot Imp area (foofs, driveways, paving &tc) 5253 m2
Impervious area bypassing detention system 0 m2
Permitted Site Discharge PSD
Flow 1 321 /s
Adjustment  for any
uncontroled Imp flow 0 <0.25
Flow 2 0lls
PSD 321 /s
Site Storage Requirements
T "SSR1T___125m3 |
Storage in Lanscape arez  no
[~ ssre_—_— m3 ]
Outlet Control
Height different between top water level and centre of the orifice 1.5 m
| D orifice 112 mm




On-Site Detention Calculation Sheet

Address:

OsD B

Catchment Details

AC
Catchment Design Rate
Catchment Storage Rate

0.0102 I/sfm2
0.0398 I/s/m2

Site Details
Site Area m/2 10340 m2 60% of site area 6204 m2
Area (s) not draining to detention system 2000 m2
Tot Imp area (foofs, driveways, paving etc) 8340 m2
Impervious area bypassing detention system 0 m2
Permitted Site Discharge PSD
Flow 1 63.3 I/s
Adjustment for any
uncontroled Imp flow 0 <0.25
Flow 2 Glis
] PSD 633 lis
Site Storage Requirements
. "SSR1____24rm3_]
Storage n Lanscape arez  no
R "SSR2. . ma. |
QOutlet Control
Height different between top water level and centre of the orifice 5m
[ D orifice  116.5 mm




On-Site Detention Calculation Sheet
Address:
osbC
Catchment Details
AC1

Catchment Design Rate  0.0102 Ifs/m2
Catchment Storage Rate  0.0398 1/s/m2

Site Details

Site Area m/2 ' 9099 m2 60% of site area  5459.4 m2
Area (s) not draining to detention system 4448 m2
Tot Imp area (foofs, driveways, paving etc) 4651 m2
Impervicus area bypassing detention system 0 m2

Permitted Site Discharge PSD

Flow 1 55.7 lis
Adjustment for any

uncontroled Imp flow 0 <0.25
Flow 2 0lfs

PSD 55.71is

Site Storage Requirements

Lo~ 8SR1 ~ 217m3
Storage in Lanscape arez  no

Outlet Control

Height different between top water level and centre of the orifice 1.5 m

| D orifice 148 mm
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SITE ANALYSIS
i CATCHMENT NO. TOTAL AREA {ha)
+ o+ + o+
SOE DN CATCHMENT 1 0.765
i +
RIS ENEEIEN CATCHMENT 2 172
AL CATEHMENT 3 1, 140
SRR A
PR S CATCHMENT & 2,60
o+ 4+ FE+F T+ 4+ %
ENIE NI CATCHHENT ka 0.522
+ + + +
- : N : + T CATCHMENT 5 1146
+ 4 b+ CATCHMENT 6 0146
CATCHMENT 7 0.487
CATCHMENT 8 1, 160
T ATER = MENT PLAN NOT TO BE USED FOR CONSTRUCTION PURPOSES
SCALE = 11000 e
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