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1. INTRODUCTION

This report is submitted by Engineering Consultancy firm Taylor Thomson
Whitting (TTW) who have been engaged by Belmorgan Development to
investigate storm water drainage civil works, erosion and sediment control and
flooding issues for the proposed Crown Street East Redevelopment,
Wollongong.

2. EXISTING DEVELOPMENT

The site is located on both sides of Corrimal Street. The western side is
bounded by Crown St to the north, Burelli St to the south and Corrimal St to
the east. Likewise, the Eastern side is bounded by Crown St to the north,
Burelli St to the south and Corrimal St to the west — refer Appendix B.

The total site area is approximately 1.75ha. The site falls form North to South
and is located in an area which is not known for being flood prone.

The existing development is an impervious commercial site.

3. PROPOSED DEVELOPMENT

The proposed development involves the removal of existing structures to
facilitate the construction of the proposed Crown Street East Redevelopment
and its associated works.

The civil engineering design intent for the proposed development is to provide
stormwater drainage, road works, erosion and sediment control in accordance
with best practice principles.

The use of recycled road and drainage products such as recycled concrete
road base and drainage media will be recommended to minimise the use of
high energy consuming building products.

The catchment plan for the locality and the site location plan is shown in
Appendix A and B respectively.

We have investigated the potential ingress of stormwater to the proposed
underground car park, loading dock and the street level retail area by overland
flow passing in each of the streets adjacent to the site.

The main vehicular access point to the proposed underground car park is via
ramp off Burelli Street. The entry to the loading dock for the eastern part of the
development is off Crown Street and exits to Burelli St. Similarly, the entry/exit
to the loading dock for the western side of the development is through Town
Hall Place.
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We propose that the car park entrances and any retail floor space entrances
at street level are set to be at least 0.15 metres and 0.20 metres respectively
above the 1 in 100 year ARI flood level calculated at each entrance.

The 0.15m and 0.20m freeboard proposed is based on;

)] Maintaining adequate access grades for the entrances to the retail and
basement areas while providing suitable flood protection

i) Adequate street grades on Corrimal Street, Burelli Street and Crown
Street providing good hydraulic capacity adjacent the site

i) The site floor is approximately 2.0 to 2.5m above the golf course flood
zone. The receiving system at the golf course can rise significantly
before having any effect at the proposed development.

V) The capacity of the street piped drainage system has not been included
in the overland flow assessment. This adds a factor of safety.

As the proposed habitable floor levels will be above the 1 in 100 year storm
event flood levels, a flood management plan shall not be prepared.

The proposed development will result in no worsening of the existing Council
stormwater system for both the piped system and the street overland flow
system.

Stormwater drainage from the site is to drain directly to council’'s stormwater
pipe network adjacent to the site. The site system includes rainwater reuse
storage in accordance with Council Policy.

The overland flow calculations have been included in Appendix C of this
report. The information in this report should be read in conjunction with these
calculations and the Stormwater Drainage Drawings prepared for this DA.

Taylor Thomson Whitting Pty Ltd Page 2
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4.

4.1

STORMWATER DRAINAGE SYSTEM AND OVERLAND FLOW ISSUES

External Council System Adjacent to the Site

Currently there is an existing 375-600mm diameter stormwater pipe network
adjacent to the site, which then conveys flows to a 2x750x2100mm box
culverts stormwater outlet near the intersection of Corrimal and Stewart
Streets. The stormwater system captures an upstream commercial district
catchment of approximately 21.5 ha which is considered to be 100%
impervious in accordance with Council's design guide. Wollongong City
Council has advised that the site and its immediate vicinity are not known to
be subject to flooding.

TTW have undertaken calculations to provide some background information
on local flooding. The rational method was used to analyse the overland flow
in the 100 year ARI.

The table below summarises flows currently passing adjacent to the site (refer
to Appendix C for Rational Method calculation).

Table 1 — Current flow rate of Stormwater in the road pavements acting
as channels.

ARI (average recurrence interval) 100 year
Crown Street (West of Crown/Corrimal Intersection) (m>/s) 4.64
Crown and Corrimal Streets Intersection (m>/s) 6.84
Burelli Street (West of Crown/Corrimal Intersection) (m®/s) 4.79
Burelli and Corrimal Streets Intersection (m/s) 13.23
Stewart and Corrimal Streets Intersection (m®/s) 15.92

These flow rates were used to calculate the likely flood levels during the
100year ARI storm event using the HEC-RAS model. A HECRAS flow model
was developed, generating flow profiles along Crown, Corrimal, and Burelli
Streets and providing an estimate of overland flow that is likely to occur from
overtopping the above-mentioned pavement levels. The layout of the flow
model, flood levels adjacent to the site, typical cross sections, detailed results
and extent of flooding for both the existing and post-development conditions
are shown in Appendix C.
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4.2

Internal Site Stormwater System

The proposed internal site stormwater drainage system is designed to comply
with Wollongong City Council’s design requirements for the area and connects
to the existing Council stormwater system.

The proposed works are primarily on areas of the site that are already fully
impervious. The focus of the internal stormwater design is to connect the new
works into the existing system without impediment to the stormwater flow.

Provision for Onsite Detention (OSD) is not necessary as the proposed
development does not increase the impervious area by more than 100sq.m. as
per Council’s “On-Site Stormwater Detention Code, June 2006".

The design is intended to include water sensitive urban design practice in the
form of stormwater reuse storage to maximise stormwater recycling in
accordance with Wollongong Council’'s rainwater storage policy. 111,000 litres
storage would be required for stages 1 and 2. 40,000 litres rainwater storage
would be required for stage 3. The intent is to use the stored rainwater for
irrigation of landscape zones and toilet flushing on the retail level of the
development.

The design includes a silt and oil arrestor unit such as a Rocla CDS unit or
equivalent for each site to filter stormwater discharge for the completed works.

Construction soil and water management plans have been designed and
documented in accordance with the Managing Urban Stormwater — Soils and
Construction Manual by the NSW Dept of Housing (Refer Appendix E).

Taylor Thomson Whitting Pty Ltd Page 4
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5. RESULT OF STUDY
5.1 The 100-Year Storm

The existing development is a 100% impervious commercial site. The proposed
development does not make this drainage condition any worse.

The proposed streetscape works do not have a detrimental impact on the
existing flood levels for the proposed development or for neighbouring
developments according to our analysis.

For flood levels adjacent to the site refer to Appendix C.

Taylor Thomson Whitting Pty Ltd Page 5
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6. CONCLUSION AND RECOMMENDATION

Based on our calculations, it is our opinion that;

o the proposed development does not have any hydraulic effect during the 100
year storm based on our analysis.

e downstream properties would not be affected by the proposed development
based on our analysis.

e in the event of the 1 in 100 year storm the underground carpark and loading
dock will be flood-free with freeboard at entries/exit of around 0.15m and
retail shops of 0.20 minimum.

e the overland flow capacity of Corrimal Street between Crown and Burelli
Street will slightly increase and reduce flood velocity.

Our recommendation is as follows:

1. The new internal stormwater system for each development is to match into
the existing council stormwater system with water quality control devices at
the connection points.

2. Provide rainwater reuse storage in accordance with Council's policy
requirements.

Prepared by: Authorised by:

TAYLOR THOMSON WHITTING TAYLOR THOMSON WHITTING
Nem Biason Stephen Brain

Senior Civil Engineer Technical Director

P:\2006\0616\1061604\Reports\270905 Flood Assessment Report for DA.doc
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APPENDIX A

- Catchment Plan (as per DA2004/1565)
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APPENDIX B

- Site Location
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APPENDIX C
- HEC-RAS Model Layout
- Flood Levels
- Flood Extents
- HEC-RAS Detailed Results
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Preliminary Flows - 100 year ARI
Wollongong

C*0= 0.72
Fy= 1.2
ARI = 100
[5Smin = 291.05
17.80n = 255
18.17min = 251.18
Node Tc
A 12
B 12
C 12
D 12
E 12
F 12
G 12

Total site area =

CUMMULATIVE FLOW

Node Node Inflow
A 1174.9
A+B+C 6839.1
F 837.1
A+B+C+D+E+F 13232.7
A+B+C+D+E+F+G 15920.3

years
mm/hr
mm/hr
mm/hr

220.3
220.3
220.3
220.3
220.3
220.3
220.3

Area

19200
16680
75880
78200
12600
13680
43920
260160

% Impervious

100%
100%
100%
100%
100%
100%
100%
sq.m

Page 1

1.00
1.00
1.00
1.00
1.00
1.00
1.00

100

Node Inflow

1174.9
1020.7
4643.4
4785.4
7711
837.1
2687.7

0.8
0.85
0.95

1.05
1.15
12



APPENDIX D

Road Works, Stormwater and Erosion Control
drawings
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of each working day, and modified to best suit site

les leaving the site shall be cleaned and inspected before

all stormwater pipes and pits clear of debris and

Prior to

— 1.

1.2. Constru
suitable
1.3. Constru

1.4. Constru

1.5, Constru
1.6. Provide

management devices must be installed.
1.1. Construct silt fences below the site and across all potential
runoff sites.

stormwater system.

overflow.

2. Construct geotextile filter pit surround around all proposed pits
as they are constructed.

v 3.~ On completion of pavement provide sand bag kerb inlet sediment
\ traps around pits.
4. Provide and maintain a strip of turf on both sides of all roads
AN after the construction of kerbs.

commencement of excavation the following soil

ct temporary construction entry/exit and divert runoff to
control systems.
ct measures to divert upstream flows into existing

ct sedimentation traps/basin including outlet control and

ct turf lined swales.
sandbag sediment traps upstream of existing pits.
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