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1. Civil Engineering Introduction
1.1 Background

The newly proposed development is located at the rear of the existing Darlington Road Terraces Student
Accommodation as shown in Figure 1-1. The existing Darlington Road terraces have been determined as
having Local Heritage significance and are currently occupied by University students and various business
units. As part of the Campus Improvement Program, the University of Sydney is proposing building additions
and alterations to the existing Darlington Road Terraces and H66 Darlington House for mixed uses integrating

affordable student accommodation and other educational establishments.

The development will also include adaptive reuse of the existing Terraces and construction of four (4) separate
mixed use buildings within the rear yards for use by residents and the wider University community.

This report is to enable a Development Application to be submitted and Schematic Designs for Tender by a
Design and Construct contractor.
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Figure 1-1 : General Arrange Plan

1.2 Objective

The objective of this report is to identify the issues and requirements for drainage and storm water management
associated with Darlington Terrace development. The report includes the reviews of current flood studies and
City of Sydney Interim Floodplain Management Policy. It also addresses concerns relating to the management
of the storm water generated within the catchment area and that the site currently discharges to the kerbside

along Darlington Road and Darlington Lane.
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1.3 Methodology

The following methodology will be adopted when addressing concerns relating to drainage:-
e Review the current available flood studies and Council Floodplain management policy;
e Develop flood management plan;
¢ Investigate Operational Impact of Flooding; and

e Develop stormwater management plan using WSUD elements.

1.4 Legislative Context

The City of Sydney interim Floodplain Management Policy (IFMP) provides direction with respect to how
floodplains are managed. The Policy provides controls to facilitate a consistent, technically sound and best
practice approach for the management of flood risk within the City’s LGA. In forthcoming years the City will
complete Floodplain Risk Management Plans and then integrate outcomes from these plans into planning
controls. Once this process is completed this interim policy will be withdrawn.

This Policy applies to all new developments within the City of Sydney.
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2. Flood Management Plan
2.1 Existing environment

The Darlington Terraces Development site is within the Blackwattle Creek catchment as shown in yellow colour
highlight in Figure 2-1 below.

] study Ao
Blackwattie Bay Subcatchments
[ Johnstons Creek Subcatchments =

Figure 2-1: Extract from WMA Flood Risk Management Report showing Blackwattle Creek Catchment
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2.2 Current Flood Management Document for the proposal

The main flood study reports relevant to this development was furnished by the Campus Infrastructure Services,

University of Sydney. The report is titled: “University of Sydney Flood Risk Management Report Stage 1 —
Campus Flood Study Review by WMA Water dated Dec 2013.

A number of legislation and policy documents are relevant to this project. Table 1 set out the documents..

Table 1: Reference documentation

No. Title Client Received from Copy
Council/CIS on file
Team

1 Interim Floodplain Management City of Sydney No Yes™
Policy May 2014, ref 2014/216277

2 Design Standards — Hydraulic The University of Yes Yes™
Services Sydney

3 Sustainability Framework The University of Yes Yes™

Sydney

4 Drainage Design Standard A4 City of Sydney No Yes™

5 University of Sydney Flood Risk The University of Yes Yes
Management Report Stage 1 — Sydney
Campus Flood Study Review by
WMA Water dated Dec 2013

6 The University of Sydney _ Utility Warren Smith & Yes Yes
Master Plan — Investigation onto Partners Ltd
the capacities of existing Utilities
for planned CIP future
developments, Nov 2013

7 City of Sydney Development City of Sydney No Yes™
Control Plan 2012 — Stormwater
Management Map

Notes:

“Downloaded documents from web page
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2.3 Context of Flooding in the Blackwattle Creek Catchment

The Darlington Terrace Development is located within the Blackwattle Creek catchment as shown the Figure
2-1 above. The WMA flood study dated Dec 2013 reported that for this catchment a number of flood prone
areas were identified which include the low point on Codrington St in front of the Services Building and the
generally low area bounded by Darlington Walk, Shepherd St and Maze Cres in the University’s Darlington
campus. The minor and major drainage systems are of limited capacity.

In order to alleviate the limited capacity of existing drainage system, Sydney water has imposed Onsite
Detention Tanks and Permissible Site Discharge rate to new development before being allow o connect to
existing Council stormwater pit.

A copy of Sydney Water requirements for OSD and PSD have been attached in Appendix A.

Figure 2-2 indicates that the Darlington Terrace development is located outside the flood hazard area but Figure
2-3 indicates that this development is affected by overland flow path. Figure 2-3 shows the overland flow path
will rise above the existing road surface by 260mm high along Darlington Lane near building 94 and 140mm
high along Darlington Road near the corner of Codrington Street.
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Figure 2-2: PMF Flood Hazard Map has been extracted from WMA Flood Risk Management Report
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FIGURE 32

PEAK FLOOD DEPTH, LEVEL & FLOWPATHS
MEREWETHER PRECINCT

14.73 Peak Flood Level - Below FL (mAHD)
i 20.19 Peak Flood Level - Above FL (mAHD)
| 888 Ground Reduced Level (mAHD)

2939 Peak Flood Level (mAHD)
— Major Contours (SmAHD Interval)
Minor Contours (1mAHD Interval)

W] New Buildings

' B -

Note: Flood depths modelled as less than 0.1m are not displayed

Figure 2-3 : 1% AEP Peak Flow Depth has been extracted from WMA Flood Risk Management Report
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24 City of Sydney Interim Floodplain Planning Policy

The City of Sydney Council interim Floodplain Management Policy provides direction with respect to how
floodplains are managed. The Policy provides controls to facilitate a consistent, technically sound and best
practice approach for the management of flood risk within the City’s LGA.

In general, the application to include the followings information:-

o  Development applications affected by this Policy shall be accompanied by a survey plan showing:
i. the position of the existing building/s or proposed building/s;

ii. the existing ground levels and features to Australian Height Datum around the perimeter of the site and
contours of the site; and

ii.  the existing or proposed floor levels to Australian Height Datum.

o  Earthworks and filling of land is minimal during the early works phase so this will not be furnished;

e  This flood assessment report.

2.5 Classification of Facilities
Figure 2-4 indicates that Darlington Terrace development is zoned as SP2 — Educational Establishment.
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Figure 2-4 : Council Local Environmental Plan 2012
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Adopted Design Flood Planning Level
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With reference to Figure 2-2 and Figure 2-3 above, the Darlington Terrace development is located outside the
flooding zone but is subjected to surface water rises from overland flow path at certain locations. Based on
Table 2 below, the type of flooding that Darlington Terrace development will be categorised as outside

floodplain.

The adopted design flood planning levels are as shown in Table 3.

5 Flood Planning Levels

A Flood Planning Level refers to the permissible minimum building floor levels. For below-ground
parking or other forms of below-ground development, the Flood Planning Level refers to the
minimum level at each access point. Where more than one flood planning level is applicable the
higher of the applicable Flood Planning Levels shall prevail.

Development

Residential | Habitable rooms

Type of flooding

Mainstream flooding

Local drainage flooding

(Refer to Note 2)

Outside floodplain

Flood Planning Level

1% AEP flood level + 0.5 m
1% AEP flood level + 0.5 m
or

Two times the depth of flow
with a minimum of 0.3 m
above the surrounding
surface if the depth of flow in
the 1% AEP flood is less than
0.25m

0.3 m above surrounding
ground

Non-habitable rooms
such as a laundry or
garage (excluding
below-ground car parks)

Mainstream or local
drainage flooding

1% AEP flood level

Table 2: Flood planning levels extract from section 5, City of Sydney Interim Floodplain Management Plan

Facilities Zoning ** Description | Classification | Flood Adopted Design Flood
Type Planning Level

Darlington Terrace SP2 — Residential Residential- Outside 0.3m above the
Student Educational Habitable Floodplain | surrounding surface (kerb
Accommodation Establishment Rooms for invert)

Block “A”,

“B&C”, “D”

and End block

Table 3: Adopted Flood Planning Level

Note **:- Darlington Terraces Development is currently under zone no.SP2 which is for educational
establishment under Sydney Local Environmental Plan, 2012.
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3. Stormwater Management Plan

3.1 Existing Drainage Systems

The existing site is predominantly impervious. It consists of roadways, terrace roof rainwater down pipes and
paved areas. The stormwater management map in Figure 3-1 below shows that the Darlington Terrace

development drains to kerb and gutter at Darlington Road and Darlington Lane.

There is no council pit and pipe drainage system on both streets. This has been confirmed by utilities services
survey carried out by the University.

& Sydney B AN N ‘ .
% Development N\ @i 44 St el ‘ !
5 Control Plan 2012 DS NS N 70 & y 1 § |
e U2 i N X L
Stormwater management map A i i
Sheet 009 AN o Darlington Terrace

' ) Development

Council

: /stormwater pit

Figure 3-1: Stormwater Management Map Sheet 9 from Council Development Control Plan 2012
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Stormwater assets - Darlington Rd/ Codrington St, Darlington

Council Pit A1

225 mm dia clay pipe,
RL 31.0m

—{IL 30.39m Up

96-148 IL 29.72m Down

Pit Depth = 610mm

) @MNAS:

o
\\\\

? w

Council Pit A2

525 mm dia concrete pipe,
RL 29.06m

IL 28.07m Up

IL 27.56m Down

Pit Depth = 930mm

Figure 3-2: Information from Council about the nearest Council Pits
Referring to the Figure 3-2:

a) Pit “Al1” with depth of 610mm is too shallow to receive a new pipe connection; and

b) Pit “A2” with depth of 930mm has adequate depth to receive a new pipe connection.

As pit “Al” is too shallow to receive new pipe connection and to maintain existing heritage roof arrangement, a
small 6.6m strip roof plus front entry area (22%) on the existing Darlington Terrace will be drained to the kerb
and gutter along Darlington Road as per the existing condition. The remainder of the Darlington Terrace
development (78%) will be drained into Council pit “A2” at corner of Codrington St & Darlington Lane.

10
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3.2 Proposed Drainage
3.21 Drainage Catchment

The proposed Darlington Terrace development drainage catchment is as shown in Figure 3-3 and in Jacobs
Drawings.

Darlington Rd Catchment

Darlington Lane Catchment )
ey s indictiv ony. Al exitingservices
Equired to be checked prior to undertaking

Darlington Lane Catchment ~ knand construction.

- Darlington Lane Catchment
]
]

Figure 3-3 Catchment Plan
3.2.2 Design recurrence intervals

The design recurrence interval was sourced from bureau of Meteorology website for the location near
Darlington Terrace as shown in Figure 3-4.

Intensity-Frequency-Duration Table

Location: 33.900S 151.200E NEAR.. USyd Darlington Terrace Issued: 14/6/2016

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

Average Recurrence Interval

Duration 1YEAR 2 YEARS 5 YEARS 10 YEARS 20 YEARS 50 YEARS 100 YEARS
5Mins 103 131 165 185 211 244 270
6Mins 96.0 123 155 173 197 229 253
10Mins 78.7 101 128 144 165 192 212
20Mins 57.8 74.5 96.1 109 125 147 163
30Mins 4741 60.8 79.2 89.9 104 123 137

1Hr 31.8 413 54.2 61.8 71.8 84.9 95.0
2Hrs 20,6 26.7 35.1 40.1 46.6 55.2 61.8
3Hrs 15.7 20.4 26.8 30.6 35.6 42.1 471
6Hrs 9.90 12.8 16.8 19.1 22,2 26.2 29.2
12Hrs 6.30 8.15 10.6 121 14,0 16.5 184
24Hrs 4.08 5.28 6.89 7.83 9.07 10.7 119
48Hrs 262 340 4.43 5.04 5.84 6.88 7.68
72Hrs 1.96 2.53 3.29 3.75 4.33 5,10 5.69

(Raw data: 41.65, 8.13, 2.53, 86.56, 16.48, 5.11, skew=0.00, F2=4.29, F50=15.86) © li Bureau of

Figure 3-4 : Intensity — Frequency Duration Table

11
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3.2.3 Minimum ARI Table
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The design recurrence interval for the proposed pit and pipe drainage system for the Darlington Terrace

Development is as shown in Table 4.

Item

Minimum ARI

Reference

Pit and Pipe

5% AEP with overland flow path for
1% AEP

CIS Hydraulic Services Standard &
City of Sydney A4 Drainage
Design Guide

Table 4 : Minimum ARI Design

3.24 Proposed Drainage

The proposed drainage system involves capturing runoff generated from 78% of the development site with
water re-use tanks and onsite detention tanks for each block to mitigate the flooding effect downstream of the
catchment and then connect to a new City of Sydney pit and pipe drainage system along Darlington Lane.

A summary of the drainage proposal is a shown in Table 5.

Table 5 : Summary of Drainage proposal

Asset Owner

Type

Relevant Drawing

Existing Darlington
Terrace along
Darling Road(22%
with 6.6m wide strip
comprises of roof
area plus front entry
area)

The City of
Sydney Council

Due to shallow depth of
the Council pit “Al” (see
section 3.1) and site
constraint — only able to
drain this area by kerb
and gutter along
Darlington Road as per
existing condition.

Jacobs Stormwater Management Plan
IA105800 - DG-0101 to 0103

Darlington

University of

Rainwater Reuse Tanks

Jacobs Stormwater Management Plan

along Darlington Lane
to Council pit “A2”.

Terrace(Old and Sydney OSD Tanks IA105800 - DG - 0101 to 0103

New) and Court yard Pits & Pipes

(78%) WSUD - Enviropods

Darlington Lane The City Of 375/450/525 mm dia Jacobs Stormwater Management Plan
Drainage Sydney Council concrete pipe and pits IA105800 - DG - 0101 to 0103
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3.25 Site Constraints

This development has site constraints that will affect full site coverage for overland flow path and installation of
OSD tanks for Block “D”. The constraints are as follows:

a) maintain existing building entrance level — Existing Terrace 131, 106/105 and 102;
b) close proximity to existing heritage building which has shallow foundation;
c) shallow depth of existing pit for drainage connection (not more than 900mm deep); and
d) existing underground services along Darlington Lane.
The following will be affected by the above constraints:

¢ limited full coverage of the development with an overland flow path as constraint (a) will create pocket of
low laying areas to match existing entrances. This will be addressed in section 3.2.7 below; and

¢ Installation of OSD tank with excavation depth of more than 1.2m for Block “D” will be constrained by
item (b), (c) and (d) as not to undermine the existing heritage building footing. This will be addressed in
section 3.2.8.3 below.

3.2.6 Overland Flow Path (OLFP)

In general the OLFP will travel over the surface of the proposed court-yard structure towards Darlington Lane.
Jacobs Drawings set C-12 to14 show the internal overland flow path. Entrances facing the court-yard will have
grated drain along the entrance and the ground surface from the entrance to fall towards the centre of the court-
yard to keep water ingress from wind driven rain and OLFP away from the entrance. The cross-falls are as
shown in Figure 3-5 and Figure 3-6 below for Block A & B respectively. The sections of the court-yard that
requires cross-falls are at Block A between terrace 125 to 121 & terrace 129 and for Block B between terraces
111 to 104. (Refer to Drawing DG - 0201-0203).

TERRACE
BUILDING A NO. 126
CIP APPROVED HEIGHT LIMIT

For Block A - Introduce cross fall of
BED 1% (1in 100) at court yard to keep

OLFP away from building

entrances
BED

BEI

BED ExRL 3¢

SROUND LINE
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Figure 3-5: Courtyard slope at 1% AEP for Block A

TERRACE
BUILDING B NO. 105

CIP APPROVED HEIGHT LIMIT

For Block B - Introduce cross fall of
2% (1in 50) at court yard to keep
OLFP away from building
entrances

Figure 3-6 : Courtyard slope at 2% AEP for Block B
3.2.7 Pockets of Low Area within the Court Yard without OLFP

Due to site constraints as mentioned in section 3.2.5, five small pockets of low area have been identified that
provision of overland flow path is not possible. The OLFP management of these areas are as shown in Table 6.

Block | Terraces FFL Area | 1%AEP OLFP Management
(m) (sqg m) | Flow
(litres/s)
A 131 38.55 7.6 0.5 Proposed to connect to the pump sump in the plant
room.
B&C 115 36.38 10 0.7 The 150mm dia. drainage pipe connected to OSD

has been sized to cater for the 1%AEP rainfall.

B&C 106/105 35.95 4.5 0.3 The 150mm dia. drainage pipe connected to OSD
has been sized to cater for the 1%AEP rainfall.

B&C 102 35.54 10 0.7 Proposed to discharge via a 150mm dia drainage
pipe under the tree decking area.

B&C 101 34.90 7.6 0.5 Proposed to discharge via a 150mm dia drainage
pipe under the tree decking area.

Table 6: Low Areas without overland flow path
The proposal to manage these pocket of low areas are:-

e Pipe the 1% AEP rainfall event to OSD tank where the site ground level permits;

14
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e Pipe the 1% AEP rainfall event under the courtyard structure to the tree deck area to drain to the
kerbside if not able to connect to the OSD tanks; and

e Pipe the 1% AEP rainfall event to a pump sump in the plant room.
3.2.8 Drainage Modelling
3.2.8.1 General

The hydrological and hydraulic modelling of the proposed stormwater network was conducted using Drains and
12D civil engineering and surveying software package. The modelling was carried out to determine the flow
depth during the 1% AEP storm event along the kerb invert on Darlington Lane and peak flow into the existing
drainage pit. Jacobs Drawings DG 0402 to 0403 show the calculated 1% AEP water levels.

3.2.8.2 Preliminary On-Site Detention/Retention

It is noted that City of Sydney Council would seek to reduce peak flow generated from site for new
developments. This will usually be achieved through installation of an on-site detention (OSD) structure and
maintaining a prescribed peak site discharge (PSD). Sydney Water has sized the OSD and determined PSD
limit for the site. The figures are shown in Table 7.

LOT Total Area | Preliminary | Preliminary OsD PSD (I/s)
(m?) Existing Proposed | Volume (m®)

Impervious | Impervious

Area (m® | Area(m?
BLOCK A 1,546 1,546 1,546 24 56
BLOCK B AND BLOCK C 3,061 3,061 3,061 48 112
BLOCK D 534 534 534 9 19
END BLOCK - 619 619 619 10 22
BUILDING 86 AND 87
TOTAL 5,760 5,760 5,760 91 209

Table 7 : Preliminary OSD and PSD Requirements

3.2.8.3 Current On-Site Detention/Retention
Since the initial discussion with Sydney Water, it is now proposed to consolidate OSD tanks from Block “D” and
End Block 86/87 into Block “A” and Block “B&C”.

The reasons for this change are:

a) End block 87& 86 is now mainly refurbishment of the existing building plus a small (40m?) single story
shed for fire services pump and rest of landscape area to be maintained. This will result in a smaller
OSD tank requirement but this volume has also been added to the consolidated tanks volume; and

b) Constructability of a 9 m®> OSD on Block “D” is restricted by the shallow footing of the existing heritage
building with excavation into existing ground of more than 1.2m deep.
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A summary of the current OSD tanks arrangement is a shown in Table 8 below.

LOT Total Revised Current OsD PSD/ Peak Flow
Area Existing Proposed Volume (I/s)
(m?) Impervious | Impervious (m)
Area (m?) Area (m?)

BLOCK A 1,350 1,229 1,207 33 56
BLOCK B AND 2,690 2,287 2,553 58 112
BLOCK C
BLOCK D 610 525 590 Nil Peak Flow=33 |l/s
END BLOCK - 600 252 247 Nil Peak Flow=22 |/s
BUILDING 86 AND
87
TOTAL 5,250 4,293 4,597 91 223 1/s

Table 8 : Current OSD and PSD Due to Site Constraints and Revised Development

The function of the consolidated OSD tanks to limit the peak discharge downstream will not be severely
affected. The reasons are:-

a) The total development area contributing to Darlington Lane has been refined and reduced;

b) The development for the end block 87& 86 is now mainly refurbishment of the existing building plus a
small (40m?) single story shed for fire services pump and rest of landscape area to be maintained. This
will result in a smaller OSD tank requirement but we have still added this volume into the consolidated
tanks volume;

c) The catchment area of Block D between terrace 96 to 94 is small (9.3%) compared the whole
development;

d) The PSD for the consolidated tanks increased the development flow marginally by 6.7% from 209 I/s to
223 I/s as shown in Table 8 above; and

e) The consolidated OSD tanks reduced the overall peak flow at pit “A2” by 25% from 532 m?s to 401
m¥s as shown in Table 9 below.

LOT Overland Flow Pipe Flow Total Flow
(m®s) (m®s) (m®s)
A B A+B
Existing Condition (without OSD Tanks) 287 245 532
Proposed Darlington Terrace Development (with 0 401 401

Consolidated OSD tanks as shown in Table 8)

Proposed Darlington Terrace Development (with 0 381 381
OSD tanks at each blocks as shown in Table 7)
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Table 9: Comparison of Peak Flow at Pit “A2”

A copy of preliminary Sydney Water discussion is attached in Appendix A.

3.2.9

Water Sensitive Urban Design (WSUD)

JACOBS

The stormwater quality assessment of Darlington Terrace development was conducted using MUSIC software
package to calculate the post-development pollutant load standards as prescribed in section 3.7.3, City of

Sydney Council’s “DCP 2012.

The proposed WSUD devices will include the followings:-

e rain water re-use tanks,

e OSD to reduce the peak flow downstream,

¢ landscape garden; and

e catch pit insert that captures and retains litter, debris and other pollutants before entering the storm

drain system.

A summary of the WSUD is as shown Table 10 below.

Target for WSUD

compliance

compliance

Description % Retention % Retention | % Retention of | % Retention
of Annual of Annual Annual of Annual
Average Load | Average Load | Average Load | Average Load
(kg/halyr) (kg/halyr) (kg/halyr) (kg/halyr)
Gross Total Total Total
Pollutant Suspended Phosphorus Nitrogen
Solids
City of Sydney DCP 2012 Target 90% 85% 65% 45%
Requirements
Proposed Darlington Terrace Development 100% 83% 60% 49%
with WSUD devices
Compliance with City of Sydney DCP 2012 Comply 2% short to 5% short to Comply

Table 10 : WSUD Results

It is noted that the result final result of the post-development load only marginally fall short of the City of Sydney

target requirements for total suspended solids and phosphorous.

In general the University has implemented comprehensive campus wide water quality program and initiative for
WSUD. In particular the WSUD implementation of Darlington Road catchment which consist of 5.4 hectare
catchment including Darlington Road, Mereweather, Biochemistry and Microbiology and the Institute Buildings.
Stormwater flows were diverted from an existing drain along Darlington Road between Maze Green and City
Road into a wetland and bioretention system as the central landscape feature of Maze Green. Flows are treated
in the permanent water system and collected for reuse as irrigation of Maze green and non-potable uses

including cooling tower usage and toilet flushing in the campus.

Refer to Jacobs drawings set RP-0001 to 0005 for details.
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Stormwater Management Report

3.2.10 Erosion and Sediment Control Plan (ESCP)

The design is to limit erosion during the construction phase. The elements recommended in the NSW bluebook
guideline have been used to control the area of disturbance.

The proposed ESCP will include the followings geotextile filter socks, barrier fencing and sediment fencing.

Refer to Jacobs drawings IA105800 — DG - 0301-0303.
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4. Conclusion
The proposed design has achieved the followings:-
e Habitable floor level are 300mm above the existing gutter invert level;
e OSD tank have reduced the peak flow; and
e WSUD features to meet the guideline where possible.
The proposed pit and pipe drainage system, WSUD features and ESCP will have the followings:-
¢ Pit and Pipe to limit the surface water level in the kerb and gutter;
e OSD tanks to reduce the peak flow from this development;
¢ Overland flow path within the courtyard to provide positive drainage where possible;
o WSUD features including rain water re-use tanks, OSD tanks, landscape garden and catchpit inserts;

o ESCP features including geotextile filter socks, barrier fencing and sediment fencing
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Appendix A. Sydney Water OSD & PSD Requirements



Khor, James

From: JEYADEVAN, JEYA <JEYAJEYADEVAN@sydneywater.com.au>
Sent: Friday, 5 February 2016 9:21 AM

To: Khor, James

Subject: RE: University of Sydney - Darlington Terraces Project
James,

You just need to add all four values.

: o Best regards,
7~ lifestream Q,) ﬂ Inglj gs Jeya Jeyadevan | Waterway Planner

Liveable City Solutions | Sydney Water
Level 10, 1 Smith St Parramatta NSW 2150
PO Box 399 Parramatta NSW 2124

T 8849 6118 | M 0409 318 827

E jeya.jeyadevan@sydneywater.com.au
sydneywater.com.au

From: Khor, James [mailto:James.Khor@jacobs.com]

Sent: Friday, 5 February 2016 9:12 AM

To: Stormwater <Stormwater@sydneywater.com.au>; JEYADEVAN, JEYA <JEYA.JEYADEVAN@sydneywater.com.au>
Subject: RE: University of Sydney - Darlington Terraces Project

Hi Jeya Jeyadevan,

Thanks for the information on the individual lots.
What would be the OSD volume and PSD if we combined all the four Lots (A,B,C,D) into a single OSD?

Regards
James Khor

From: Stormwater [mailto:Stormwater@sydneywater.com.au]
Sent: Friday, 5 February 2016 9:08 AM

To: Khor, James

Subject: RE: University of Sydney - Darlington Terraces Project

James,
The On Site Detention requirements at University of Sydney (Darlington Terraces Project) as follows
Lot A (Site Area 1546 square meter)
e OnSite Detention 24 cubic meter
e Permissible Site Discharge 56 L/s
Lot B (Site Area 3061 square meter)

e On Site Detention 48 cubic meter
e Permissible Site Discharge 112 1/s



Lot C (Site Area 534 square meter)

e On Site Detention 9 cubic meter
e Permissible Site Discharge 19L/s

Lot D (Site Area 619 square meter)
e On Site Detention 10 cubic meter
e Permissible Site Discharge 22 L/s

The approval for the On Site Detention would only be given as part of the Section 73 application for this
development. The On Site Detention is to be designed according to the above values and submitted to Sydney
Water for approval with the Section 73 application. The following details are to be included in your submission for
On Site Detention approval:

e Location of the On Site Detention in relation to the development

e Location of the On Site Detention in relation to overall stormwater network of the property
o Plan and Elevation of the On Site Detention tank with all dimensions

e Orifice plate calculation

_ : = Best regards,
7~ lifestream Q’) ﬂ IJLI]:' gs Jeya Jeyadevan | Waterway Planner

Liveable City Solutions | Sydney Water
Level 10, 1 Smith St Parramatta NSW 2150
PO Box 399 Parramatta NSW 2124

T 8849 6118 | M 0409 318 827

E jeya.jeyadevan@sydneywater.com.au
sydneywater.com.au

From: Khor, James [mailto:James.Khor@jacobs.com]
Sent: Friday, 29 January 2016 5:43 PM

To: Stormwater <Stormwater@sydneywater.com.au>
Subject: University of Sydney - Darlington Terraces Project

Hi,

Please find the attached plan and tables showing the proposed development at the corner of Darlington Road and
Codrington St. The development aim to construct a new three to four storey building at the rear of the existing
terraces to provide approximately 160 beds and associated facilities.

Please refer to the attached pdf for the development address, total site area , existing and proposed impervious
area.

We write to request for PSD & SSR for two options:-
a) Option 1is PSD & SSR for each individual location A, B, C & D into four individual OSDs; and
b) Option 2is PSD & SSR for combined development (A,B,C,& D) into a single OSD

Regards

James Khor, B.Eng (Civil), MIEAust

Jacobs

Senior Civil Engineer | ANZ Infrastructure & Environment
+ 61 (0) 29032 1237

+ 61 (0) 4 3061 8883 mobile



+ 61 (0) 2 9928 2500 fax
James.Khor@jacobs.com

Level 4, 100 Christie St, St Leonards, NSW, 2065
Australia
Www.jacobs.com

NOTICE - This communication may contain confidential and privileged information that is for the sole use of the intended recipient. Any
viewing, copying or distribution of, or reliance on this message by unintended recipients is strictly prohibited. If you have received this
message in error, please notify us immediately by replying to the message and deleting it from your computer.

tap™ is the original ecowater. Get sustainable. Drink tap. Visit tapsydney.com.au

NOTICE: This email is confidential. If you are not the nominated recipient, please immediately
delete this email, destroy all copies and inform the sender. Sydney Water Corporation (Sydney
Water) prohibits the unauthorised copying or distribution of this email. This email does not
necessarily express the views of Sydney Water. Sydney Water does not warrant nor guarantee
that this email communication is free from errors, virus, interception or interference.

NOTICE - This communication may contain confidential and privileged information that is for the sole use of the intended recipient. Any
viewing, copying or distribution of, or reliance on this message by unintended recipients is strictly prohibited. If you have received this
message in error, please notify us immediately by replying to the message and deleting it from your computer.

tap™ is the original ecowater. Get sustainable. Drink tap. Visit tapsydney.com.au

=] (=] [=] [=]

NOTICE: This email is confidential. If you are not the nominated recipient, please immediately
delete this email, destroy all copies and inform the sender. Sydney Water Corporation (Sydney
Water) prohibits the unauthorised copying or distribution of this email. This email does not
necessarily express the views of Sydney Water. Sydney Water does not warrant nor guarantee
that this email communication is free from errors, virus, interception or interference.
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Appendix B. Drawings Set

JACOBS

Title Drawing Number
Cover Sheet & Notes DG-0001
Stormwater Management Plan - Sheet 1 DG-0101
Stormwater Management Plan — Sheet 2 DG-0102
Stormwater Management Plan — Sheet 3 DG-0103
Stormwater Management Details - Sheet 1 DG-0111
Stormwater Management Details — Sheet 2 DG-0112
Stormwater Management Details — Sheet 3 DG-0113
External Catchment Plan DG-0401
Internal Overland Flow Path Plan Sheet 1 DG-0201
Internal Overland Flow Path Plan Sheet 2 DG-0202
Internal Overland Flow Path Plan Sheet 3 DG-0203
Erosion & Sediment Control Plan - Sheet 1 DG-0311
Erosion & Sediment Control Plan - Sheet 2 DG-0312
Erosion & Sediment Control Notes & Details - Sheet 1 DG-0301
Erosion & Sediment Control Notes & Details - Sheet 2 DG-0302
Erosion & Sediment Control Notes & Details - Sheet 3 DG-0303
100Year ARI Flood Extent - Sheet 1 DG-0402
100Year ARI Flood Extent - Sheet 2 DG-0403
Flood Planning Level Long Section along Gutter invert — Sheet 1 DG-0411
Flood Planning Level Long Section along Gutter invert — Sheet 2 DG-0412
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Stormwater Quality Report - Sheet 1 to 5

RP-0001 to 0005
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AS PER COUNCIL STANDARD DRAWING 1.1.11

COUNCIL STANDARD DRAWING 2.6.5 WITH

STONE KERB AND GUTTER TO COUNCIL
STANDARD 1.1.11,1.1.3,1.1.9

CONSTRUCT 1.8m DOUBLE GRATE
LINTEL PIT WITH STONE INLET AS
PER COUNCIL STANDARD DRAWING
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EROSION & SEDIMENT LEGEND

INSTALL SEDIMENT FENCING REFER NOTE: PROVIDE PROTECTION TO SITE ACCESS PROVIDE LARGE
DETAIL SD 6-7, IA105800-ECC-DG-0312, DRAINAGE PITS FOLLOWING PIT COARSE DIA AGGREGATE OR

Al WHERE UNDER CANOPY AREAS OF INSTALLATION. REFER DETAIL RECYCLED CONCRETE. IN
TREES TO BE RETAINED, FENCING SD6-9, 1A105800-ECC-DG-0312. ACCORDANCE WITH DETAIL
NOT TO BE DUG INTO THE GROUND SD 5-7, I1A105800-ECC-DG-0312,
BUT INSTEAD ATTACHED TO GROUND r—n
BY TIGHTLY PACKED SANDBAGS. L1

| A

- @ STOCKPILE WITH SEDIMENT FENCE IN @ WASTE STORAGE AREA @ BARRIER FENCING OR UTILISE

ACCORDANCE WITH DETAIL SD 4-1, PROVIDE SOLID AND LIQUID EXISTING BOUNDARY FENCE
REFER IA105800-ECC-DG-0312, WASTE RECEPTACLE BINS

B ] B B

PROPOSED DISTURBED AREA PROVIDE TREE PROTECTION @ GEOTEXTILE FILTER SOCKS
I:l FENCING. REFER NOTES ON
IA105800-ECC-DG-0311.
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EROSION AND SEDIMENT CONTROL NOTES

GENERAL INSTRUCTIONS

1. THIS SOIL AND WATER MANAGEMENT PLAN IS TO BE READ
IN CONJUNCTION WITH OTHER ENGINEERING PLANS
RELATING TO THIS DEVELOPMENT.

2. CONTRACTORS WILL ENSURE THAT ALL SOIL AND WATER
MANAGEMENT WORKS ARE UNDERTAKEN AS INSTRUCTED
IN THIS SPECIFICATION AND CONSTRUCTED FOLLOWING
THE GUIDELINES OF "MANAGING URBAN STORMWATER
SOILS AND CONSTRUCTION", DEPT OF HOUSING, 1998
(BLUE BOOK).

3. ALL SUBCONTRACTORS WILL BE INFORMED OF THEIR
RESPONSIBILITIES IN REDUCING THE POTENTIAL FOR
SOIL EROSION AND POLLUTION TO DOWNSLOPE AREAS.

LAND DISTURBANCE INSTRUCTIONS

4. DISTURBANCE TO BE NO FURTHER THAN 5 (PREFERABLY
2) METRES FROM THE EDGE OF ANY ESSENTIAL
ENGINEERING ACTIVITY AS SHOWN ON APPROVED PLANS.
ALL SITE WORKERS WILL CLEARLY RECOGNISE THESE
ZONES THAT, WHERE APPROPRIATE, ARE IDENTIFIED WITH
BARRIER FENCING (UPSLOPE) AND SEDIMENT FENCING
(DOWNSLOPE) OR SIMILAR MATERIALS.

5. ACCESS AREAS ARE TO BE LIMITED TO A MAXIMUM WIDTH
OF 10 METRES THE SITE MANAGER WILL DETERMINE AND
MARK THE LOCATION OF THESE ZONES ON-SITE. ALL SITE
WORKERS WILL CLEARLY RECOGNISE THESE
BOUNDARIES THAT, WHERE APPROPRIATE, ARE
IDENTIFIED WITH BARRIER FENCING (UPSLOPE) AND
SEDIMENT FENCING (DOWNSLOPE) OR SIMILAR
MATERIALS.

6. ENTRY TO LANDS NOT REQUIRED FOR CONSTRUCTION OR
ACCESS IS PROHIBITED EXCEPT FOR ESSENTIAL
THINNING OF PLANT GROWTH.

7. WORKS ARE TO PROCEED IN THE FOLLOWING SEQUENCE:
A) INSTALL ALL BARRIER AND SEDIMENT FENCING

WHERE SHOWN ON THE PLAN.

B) CONSTRUCT THE STABILISED SITE ACCESS.

C) CONSTRUCT DIVERSION DRAINS AS REQUIRED.

D) INSTALL MESH AND GRAVEL INLETS FOR ANY
ADJACENT KERB INLETS.

E) INSTALL GEOTEXTILE INLET FILTERS AROUND ANY
ON-SITE DROP INLET PITS.

F) CLEAR SITE AND STRIP AND STOCKPILE TOPSOIL IN
LOCATIONS SHOWN ON THE PLAN.

G) UNDERTAKE ALL ESSENTIAL CONSTRUCTION
WORKS ENSURING THAT ROOF AND/OR PAVED
AREA STORMWATER SYSTEMS ARE CONNECTED
TO PERMANENT DRAINAGE AS SOON AS
PRACTICABLE.

H) GRADE LOT AREAS TO FINAL GRADES AND APPLY
PERMANENT STABILISATION (LANDSCAPING)
WITHIN 20 DAYS OF COMPLETION OF
CONSTRUCTION WORKS.

) REMOVE TEMPORARY EROSION CONTROL
MEASURES AFTER THE PERMANENT LANDSCAPING
HAS BEEN COMPLETED.

5. ENSURE THAT SLOPE LENGTHS DO NOT EXCEED 80
METRES WHERE PRACTICABLE. SLOPE LENGTHS ARE
DETERMINED BY SILTATION FENCING AND CATCH DRAIN
SPACING.

6. ON COMPLETION OF MAJOR WORKS LEAVE DISTURBED
LANDS WITH A SCARIFIED SURFACE TO ENCOURAGE
WATER INFILTRATION AND ASSIST WITH KEYING TOPSOIL
LATER.

TREE PROTECTION FENCING NOTES

1.

THE TREE PROTECTION FENCE SHALL BE A MINIMUM OF
1800mm HIGH CHAIN LINK FABRIC ON 2400mm STAR PICKET
OR 50mm DIA GWI PIPE ANCHOR POSTS DRIVEN 600mm INTO
THE GROUND SO THAT THE FENCING CANNOT BE
BREACHED OR MOVED.

INSTALL DIAGONAL CABLE BRACING IF REQUIRED FOR
STABILITY.

ON CONSTRUCTION SITES WITH WIND BLOWN DUST &
DEBRIS, ATTACH SHADE CLOTH OR SIMILAR GEOTEXTILE
FABRIC TO COVER THE FENCE PANELS AND SCREEN THE
TPZ FROM CONTAMINATION.

THE TREE PROTECTION FENCE SHALL BE INSTALLED PRIOR
TO ANY DEMOLITION, CLEARING, GRADING OR
CONSTRUCTION WORK, AND REMAIN IN PLACE IN
FUNCTIONING CONDITION UNTIL ALL CONSTRUCTION HAS
BEEN COMPLETED

NO PERSONS, MATERIAL, EQUIPMENT, OR DISPOSAL OF
SOLIDS, LIQUID OR CHEMICAL WASTE - INCLUDING
CONCRETE ~ CLEANUP WASTE, PAINTERS WASTE AND
SIMILAR - IS PERMITTED WITHIN THE TREE PROTECTION
ZONE.

A 600mm x 450mm PROHIBITION SIGN COMPLYING WITH
AS1319 STATING "NO ENTRY - TREE PROTECTION ZONE"
AND INCLUDING CONTACT DETAILS OF THE SITE
FOREMAN IS TO BE ATTACHED TO THE FENCE TO BE VISIBLE
FROM ALL SECTORS OF THE SITE, AND REMAIN IN PLACE
UNTIL ALL CONSTRUCTION HAS BEEN COMPLETED.

THE USE OF FENCING SUPPORTED BY CONCRETE BASES
OR SIMILAR TEMPORARY FENCING IS NOT ACCEPTABLE.

SITE MAINTENANCE INSTRUCTIONS

7.

THE SITE SUPERINTENDENT WILL INSPECT THE SITE AT
LEAST WEEKLY AND AT THE CONCLUSION OF EVERY
STORM EVENT TO:

A) ENSURE THAT DRAINS OPERATE PROPERLY AND
TO EFFECT ANY NECESSARY REPAIRS.

B) REMOVE SPILLED SAND OR OTHER MATERIALS
FROM HAZARD AREAS, INCLUDING LANDS CLOSER
THAN 5 METRES FROM AREAS OF LIKELY
CONCENTRATED OR HIGH VELOCITY FLOWS
ESPECIALLY WATERWAYS AND PAVED AREAS.

C) REMOVE TRAPPED SEDIMENT WHENEVER THE
DESIGN CAPACITY OF THAT STRUCTURE HAS BEEN
EXCEEDED.

D) ENSURE REHABILITATED LANDS HAVE
EFFECTIVELY REDUCED THE EROSION HAZARD
AND TO INITIATE UPGRADING OR REPAIR AS
NECESSARY.

E) CONSTRUCT ADDITIONAL EROSION AND/OR
SEDIMENT CONTROL WORKS AS MIGHT BECOME
NECESSARY TO ENSURE THE DESIRED
PROTECTION IS GIVEN TO DOWNSLOPE LANDS AND
WATERWAYS. MAKE ONGOING CHANGES TO THE
PLAN WHERE IT PROVES INADEQUATE IN PRACTICE
OR IS SUBJECTED TO CHANGES IN CONDITIONS ON
THE WORK-SITE OR ELSEWHERE IN THE
CATCHMENT.

F) MAINTAIN EROSION AND SEDIMENT CONTROL
STRUCTURES IN A FULLY FUNCTIONING CONDITION
UNTIL ALL EARTHWORK ACTIVITIES ARE
COMPLETED AND THE SITE IS REHABILITATED.

THE SITE SUPERINTENDENT WILL KEEP A LOGBOOK

MAKING ENTRIES AT LEAST WEEKLY, IMMEDIATELY

BEFORE FORECAST RAIN AND AFTER RAINFALL. ENTRIES

WILL INCLUDE:

A) THE VOLUME AND INTENSITY OF ANY RAINFALL

EVENTS.

B) THE CONDITION OF ANY SOIL AND WATER
MANAGEMENT WORKS.

C) THE CONDITION OF VEGETATION AND ANY NEED TO
IRRIGATE.

D) THE NEED FOR DUST PREVENTION STRATEGIES.

E) ANY REMEDIAL WORKS TO BE UNDERTAKEN.

THE LOGBOOK WILL BE KEPT ON-SITE AND MADE
AVAILABLE TO ANY AUTHORISED PERSON UPON REQUEST.
IT WILL BE GIVEN TO THE PROJECT MANAGER AT THE
CONCLUSION OF THE WORKS.

SEDIMENT CONTROL INSTRUCTIONS

9.

10.

1.

12.

13.

14.

15.

SEDIMENT FENCES WILL BE INSTALLED AS SHOWN ON THE
PLAN AND ELSEWHERE AT THE DISCRETION OF THE SITE
SUPERINTENDENT TO CONTAIN SOIL AS NEAR AS
POSSIBLE TO THEIR SOURCE.

SEDIMENT FENCES WILL NOT HAVE CATCHMENT AREAS
EXCEEDING 900 SQUARE METRES AND HAVE A STORAGE
DEPTH OF AT LEAST 0.6 METRES.

SEDIMENT REMOVED FROM ANY TRAPPING DEVICES WILL
BE RELOCATED WHERE FURTHER POLLUTION TO
DOWNSLOPE LANDS AND WATERWAYS CANNOT OCCUR.
STOCKPILES ARE NOT TO BE LOCATED WITHIN 5 METRES
OF HAZARD AREAS INCLUDING AREAS OF HIGH VELOCITY
FLOWS SUCH AS WATERWAYS, PAVED AREAS AND
DRIVEWAYS.

WATER WILL BE PREVENTED FROM DIRECTLY ENTERING
THE PERMANENT DRAINAGE SYSTEM UNLESS THE
CATCHMENT AREA HAS BEEN PERMANENTLY
LANDSCAPED AND/OR WATER HAS BEEN TREATED BY AN
APPROVED DEVICE.

TEMPORARY SEDIMENT TRAPS WILL REMAIN IN PLACE
UNTIL AFTER THE LANDS THEY ARE PROTECTING ARE
COMPLETELY REHABILITATED.

ACCESS TO SITES SHOULD BE STABILISED TO REDUCE
THE LIKELIHOOD OF VEHICLES TRACKING SOIL MATERIALS
ONTO PUBLIC ROADS AND ENSURE ALL-WEATHER
ENTRY/EXIT.

SOIL EROSION CONTROL INSTRUCTIONS

16.

20.

21,

22.

23.

EARTH BATTERS WILL BE CONSTRUCTED WITH AS LOW A
GRADIENT AS PRACTICABLE BUT NO STEEPER, UNLESS
OTHERWISE NOTED, THAN:
e 2(H)1(V) WHERE SLOPE LENGTH LESS THAN 12
METRES
e 25(H):1(V) WHERE SLOPE LENGTH BETWEEN 12
AND 16 METRES.
e 3(H):1(V) WHERE SLOPE LENGTH BETWEEN 16
AND 20 METRES.
e 4(H)1(V) WHERE SLOPE LENGTH GREATER THAN
20 METRES.
ALL WATERWAYS, DRAINS, SPILLWAYS AND THEIR
OUTLETS WILL BE CONSTRUCTED TO BE STABLE IN AT
LEAST THE 1:20 YEAR ARI, TIME OF CONCENTRATION
STORM EVENT.
WATERWAYS AND OTHER AREAS SUBJECT TO
CONCENTRATED FLOWS AFTER CONSTRUCTION ARE TO
HAVE A MAXIMUM GROUNDCOVER C-FACTOR OF 0.05 (70%
GROUND COVER) WITHIN 10 WORKING DAYS FROM
COMPLETION OF FORMATION. FLOW VELOCITIES ARE TO
BE LIMITED TO THOSE SHOWN IN TABLE 5-1 OF "MANAGING
URBAN STORMWATER - SOILS AND CONSTRUCTION", DEPT
OF HOUSING 1998 (BLUE BOOK). FOOT AND VEHICULAR
TRAFFIC WILL BE PROHIBITED IN THESE AREAS.
STOCKPILES AFTER CONSTRUCTION ARE TO HAVE A
MAXIMUM GROUND-COVER C-FACTOR OF 0.1 (60%
GROUND-COVER) WITHIN 10 WORKING DAYS FROM
COMPLETION OF FORMATION.
ALL LANDS, INCLUDING WATERWAYS AND STOCKPILES,
DURING CONSTRUCTION ARE TO HAVE A MAXIMUM
GROUND-COVER C-FACTOR OF 0.15 (50% GROUND COVER)
WITHIN 20 WORKING DAYS FROM INACTIVITY EVEN
THOUGH WORKS MAY CONTINUE LATER.
FOR AREAS OF SHEET FLOW USE THE FOLLOWING
GROUND COVER PLANT SPECIES FOR TEMPORARY
COVER: JAPANESE MILLET 20 KG/HA AND OATS 20 KG/HA.
PERMANENT REHABILITATION OF LANDS AFTER
CONSTRUCTION WILL ACHIEVE A GROUND-COVER
C-FACTOR OF LESS THAN 0.1 AND LESS THAN 0.05 WITHIN
60 DAYS. NEWLY PLANTED LANDS WILL BE WATERED
REGULARLY UNTIL AN EFFECTIVE COVER IS ESTABLISHED
AND PLANTS ARE GROWING VIGOROUSLY. FOLLOW-UP
SEED AND FERTILISER WILL BE APPLIED AS NECESSARY.
REVEGETATION SHOULD BE AIMED AT RE-ESTABLISHING
NATURAL SPECIES. NATURAL SURFACE SOILS SHOULD BE
REPLACED AND NON-PERSISTANT ANNUAL COVER CROPS
SHOULD BE USED.

WASTE CONTROL INSTRUCTIONS

24.

25.

26.

27.

28.

ACCEPTABLE BINS WILL BE PROVIDED FOR ANY
CONCRETE AND MORTAR SLURRIES, PAINTS, ACID
WASHING, LIGHTWEIGHT WASTE MATERIALS AND LITTER.
CLEARANCE SERVICES WILL BE PROVIDED AT LEAST
WEEKLY. DISPOSAL OF WASTE WILL BE IN A MANNER
APPROVED BY THE SITE SUPERINTENDENT.

ALL POSSIBLE POLLUTANT MATERIALS ARE TO BE STORED
WELL CLEAR OF ANY POORLY DRAINED AREAS, FLOOD
PRONE AREAS, STREAMBANKS, CHANNELS AND
STORMWATER DRAINAGE AREAS. STORE SUCH
MATERIALS IN A DESIGNATED AREA UNDER COVER
WHERE POSSIBLE AND WITHIN CONTAINMENT BUNDS.
ALL SITE STAFF AND SUB-CONTACTORS ARE TO BE
INFORMED OF THEIR OBLIGATION TO USE WASTE
CONTROL FACILITIES PROVIDED.

ANY DE-WATERING ACTIVITIES ARE TO BE CLOSELY
MONITORED TO ENSURE THAT WATER IS NOT POLLUTED
BY SEDIMENT, TOXIC MATERIALS OR PETROLEUM
PRODUCTS.

PROVIDE DESIGNATED VEHICULAR WASHDOWN AND
MAINTENANCE AREAS WHICH ARE TO HAVE CONTAINMENT
BUNDS.
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TO CREATE ARTIFICIAL SAG POINT PUNCHED PRODUCT WITH A MINIMUM CBR RUNOFF FROM PAD
BURST STRENGTH (AS3706.4-90) OF 2500N. DIRECTED TO SEDIMENT TRAP CONSTRUCTION NOTES:
EARTH BANK e —
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1. FABRICATE A SEDIMENT BARRIER FROM GEOTEXTILE OR STRAW BALES. : 6. FORM A SEAL WITH THE KERBING AND PREVENT SEDIMENT BYPASSING THE FILTER.
4. REHABILITATE IN ACCORDANCE WITH THE SWMP/ESCP.
7. FITTOALL KERB INLETS AT SAG POINTS.
2. SUPPORT GEOTEXTILE WITH MESH TIED TO POSTS AT 1 METRE CENTRES. 5. CONSTRUCT EARTH BANK (STANDARD DRAWING 5-2) ON THE UPSLOPE SIDE TO DIVERT RUN OFF
3. DONOT COVER INLET WITH GEOTEXTILE AROUND THE STOCKPILE AND A SEDIMENT FENCE (STANDARD DRAWING 6-7) 1 TO 2 METRES
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1. INTRODUCTION

A CATCHMENT BASED WATER QUALITY MODEL WAS DEVELOPED
TO INVESTIGATE STORMWATER RUNOFF QUALITY FROM THE
SUBJECT SITE IN ACCORDANCE WITH SYDNEY CITY COUNCIL'S
"DCP 2012 - WATER AND FLOOD MANAGEMENT." THE
REQUIREMENTS ARE TABLED FOLLOWING:

2. STUDY METHODOLOGY

THE OBJECTIVES OF THIS REPORT ARE TO:

e  ASSESS THE EXISTING RUNOFF QUALITY ON THE
PRE-DEVELOPMENT SCENARIO AND IDENTIFY STORMWATER
QUALITY CONTROLS LIKELY TO IMPACT ON RUNOFF
QUALITY.

e  ASSESS THE STORMWATER QUALITY ON THE POST
DEVELOPMENT SCENARIO AND PROVIDE

3. RAINFALL AND EVAPOTRANSPIRATION DATA

FOR THE PURPOSE OF THIS REPORT DATA HAS BEEN

OBTAINED FROM NUMEROUS SOURCES, INCLUDING eWATER
PLUVIOGRAPH RAINFALL DATA, BUREAU OF METEOROLOGY, ETC. THIS
DATA IS REQUIRED FOR INPUT INTO THE STORMWATER QUALITY
ASSESSMENT MODELS.

4. STORMWATER QUALITY MODELLING

RECOMMENDATIONS TO ENSURE THE DEVELOPMENT MEETS
% RETENTION OF THE ANNUAL FLOOD RUNOFF QUALITY STANDARDS WHERE REQUIRED. 41 GENERAL
AVERAGE LOAD
POLLUTANT (kg/haly?) THE FOLLOWING PARAMETERS WERE ASSESSED IN THE
THE REPORT IS BASED ON THE APPLICATION OF MUSIC (MODEL HYDROLOGICAL MODELLING ASSOCIATED WITH THE CATCHMENT.
GROSS POLLUTANT 90% FOR URBAN STORMWATER IMPROVEMENT CONCEPTUALISATION) e  RAINFALL/RUNOFF AND EVAPOTRANSPIRATION.
MODELLING PROGRAMS: e  SUB CATCHMENT DIVERSIONS.
TOTAL SUSPENDED 850
SOLIDS o e LAND USE (PERVIOUS AND IMPERVIOUS)
A STORMWATER QUALITY MODEL TO CONVERT RAINFALL
TOTAL PHOSPHORUS 65% *
AND EVAPOTRANSPIRATION ON THE CATCHMENT INTO 4.2 RAINFALLIRUNOFF AND EVAPOTRANSFIRATION
TOTAL NITROGEN 45% RUNOFF
: THE DEFAULT MONTHLY AVERAGE POTENTIAL EVAPOTRANSPIRATION
*  ESTIMATE STORMWATER FLOW AND POLLUTION DATA IN MUSIC MODEL OF SYDNEY WAS UTILISED IN THIS STUDY IN THE
GENERATION BY SIMULATING THE PERFORMANCE OF ABSENCE OF THE LOCAL DATA.
STORMWATER TREATMENT DEVICES INDIVIDUALLY AND AS
PART OF A TREATMENT TRAIN. THE DETAILS ARE SUMMARISED IN TABLE 4.1 AND 4.2 FOLLOWING:
THE MODEL DEFINES WATER QUALITY PROFILES FOR THE PRE
TABLE 4.1 - DETAILS OF DAILY RAINFALL DATA
AND POST DEVELOPED SCENARIOS. THE POST DEVELOPED
MODEL INCLUDES POLLUTANT REDUCTION PERCENTAGES, WHICH STATION NAME PERIOD TIMESTEP
REFLECT WORKS THAT ARE ESSENTIAL TO MEET THE RELEVANT SYDNEY i -
086062 | ooy atory piLL |05/01/1962-31/12/1966| 6 min
REQUIREMENTS PRESCRIBED BY COUNCIL FOR A PROJECT OF
THIS NATURE.
TABLE 4.2 - SUMMARY OF POTENTIAL EVAPOTRANSPIRATION
(PET)
JAN FEB MAR APR MAY JUN
180.11 | 134.96 | 128.03 | 84.90 57.97 42.90
JUL AUG SEP oCT NOV DEC
43.09 57.97 87.90 | 12710 | 152.10 163.06
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1 | 2 | 3 | 4 5 6 7 8 | 9 | 10 11 12
4, STORMWATER QUALITY MODELLING CONT 5. MUSIC MODEL
A THE MUSIC MODEL WAS CREATED BASED ON A 6 min
4.3 CATCHMENT DEFINITION
TABLE 4.4 - POST DEVELOPMENT SUB CATCHMENT DETAILS RAINFALL-RUNOFF MODEL IN CONJUNCTION WITH
THE CATCHMENT AREA UNDER EXISTING CONDITIONS IS DEFINED REPRESENTATIVE BASEFLOW AND STORMFLOW EVENT MEAN
] SUB % IMPERVIOUS | % PERVIOUS
BASED ON TOPOGRAPHIC FEATURES AND ANTICIPATED FLOW SUB CATCHMENT ID | CATCHMENT | AREA ° AREA CONCENTRATION (EMCs).
PATHS. THE DETAILS OF THE CATCHMENT ARE SUMMARISED IN AREA (ha)
B FOLLOWING TABLE 4.3. BLOCK A ROOF 0.094 100 0 5.1 WATER QUALITY PARAMETERS
BLOCK A OTHER AREA 0.041 65 35
THE ADOPTED VALUES OF VARIOUS MUSIC RAINFALL AND RUNOFF
BLOCK B & C ROOF 0.171 100 0
B TABLE 4.3 - PRE DEVELOPMENT SUB CATCHMENT DETAILS PARAMETERS ARE SUMMARISED IN TABLE 5.1.
BLOCK B & C OTHER
S5 AREA 0.098 86 14
% IMPERVIOUS | % PERVIOUS
SUB CATCHMENT ID | CATCHMENT
c AREA (ha) AREA AREA BLOCK D ROOF 0029 100 0 TABLE 5.1 - ADOPTED MUSIC RAINFALL/RUNOFF PARAMETERS
[ PRE-BLOCKB & C 0.274 85 15 BLDG 86 & 87 ROOF 0.018 100 0 IMPERVIOUS AREA PROPERTIES
BLDG 86 & 87 OTHER
PRE.BLOCK D 0.048 %6 " \REA 0.042 16 84 RAINFALL THRESHOLD (mm/DAY) 1.0/0.3 (ROOF)
PERVIOUS AREA PROPERTIES
b BUILDING 86 & 87 0.058 42 58
SOIL STORAGE CAPACITY (mm) 120
SOIL INITIAL STORAGE (% OF CAPACITY) 25
| THE CATCHMENT AREA UNDER POST DEVELOPMENT SCENARIO IS FIELD CAPACITY (mm) %0
DIVIDED INTO EIGHT SUB-CATCHMENTS, WHICH WERE DEFINED
INFILTRATION CAPACITY COEFFICIENT - a 200
BASED ON FUNCTIONAL AREAS AND ANTICIPATED OVERLAND
3 FLOW PATHS. THE DETAILS OF THE SUB-CATCHMENTS ARE INFILTRATION CAPACITY EXPONENT - a 1
SUMMARISED IN FOLLOWING TABLE 4.4. GROUNDWATER PROPERTIES
INITIAL DEPTH (mm) 10
DAILY RECHARGE RATE (%) 25
DAILY BASEFLOW RATE (%) 5
. DAILY DEEP SEEPAGE RATE (%) 0
STORMWATER QUALITY IS CHARACTERISED USING EVENT
£l | STOCHASTICALLY GENERATED CONCENTRATION UNDER STORM
AND BASE FLOW CONDITIONS. THE VALUE OF WATER QUALITY
PARAMETERS ADOPTED IN THIS STUDY IS SUMMARISED IN TABLE
G 5.2
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TABLE 5.4 - ENVIROPOD PARAMETERS
A Properties of Rainwater Jank A X Properties of Detention Basin A =]
TABLE 5.2 - ADOPTED MUSIC WATER QUALITY PARAMETERS . ——— POLLUTANT REMOVAL EFFICIENCY
'E':‘ PFTI“PE;‘:*' - : i T inlet Propertiss TOTAL SUSPENDED SOLIDS 46%
RIS T PR AR Ry L Low Flow By-pass {cubic metres per sec) [0.00000 0
— LoguTSS (mg/L) | LoguTP (mg/L) | LoguTN (mglL) Hih o Bypas b meespersec) 100000000 S s et TOTAL NITROGEN 79%
LAND'USE _m_d]i\:ﬂ::);a:fkér:::mas 3 1 "._St.mage. #mpefties" ; TOTAL PHOSPHORUS 70%
CATEGORY e - i o g o o GROSS POLLUTANTS 100%
STORM | BASE | STORM | BASE | STORM | BASE S e / e o e =
B FLOW |FLOW | FLOW |FLOW | FLOW | FLOW ;Z';:: ';:f:o‘::ﬂm;w;i;l:;” 1‘;‘2;“ S S foow |
Surface Area {squars metres) [53s [Qutlet Properti i 5.3 MODEL DEFINITION
RESIDEN ZIFSN 2.15 120 | -0.60 |-085| 0.30 0.11 S {ki} e - H;:"Pip:inamew - o
|| TAL oy 032 | 047 | 025 | 049 | 019 | 0.2 s | S R o THE MODEL LAYOUT FOR THE PRE AND POST DEVELOPED
MEAN 1.30 N/A -0.89 N/A 0.30 N/A I~ Use Custom Outflow and Storage Helaﬁc‘mship - 'JSé (TJ.l.s.tom ?uﬁow and S.t.ol.—clg.le Helétit‘mship SCENARIOS IS DEPICTED ON PLAN 1.05.
ROOPSISTD | oa2 | wa | 025 | Na | 019 | NA e - ' |
Hesiiis I Protss | Notes. .. ‘ More ] Reuse.. I Fluoes... I hotes. .. I Mare I
C
6. RESULTS & CONCLUSION
[ Kome || omo || LB | | Xomes || <o || oo | BASED ON THE FOREGOING THE PROPOSED NUTRIENT CONTROL
— FIGURE 5.1 OSD/OSR TANK PARAMETERS COMPRISING ENVIROPOD MEASURES ACHIEVE THE REQUIRED
52  STORMWATER TREATMENT MEASURES NUTRIENT REMOVAL TARGET LEVELS. THE RESULTS OF MUSIC
MODELLING ARE SUMMARISED IN TABLE 6.1 FOLLOWING
5 THE STORMWATER TREATMENT MEASURES THAT WERE
ASSESSED USING MUSIC INCLUDED TWO OSD/OSR TANKS FOR —— TABLE 6.1 - SUMMARY OF MUSIC RESULTS
nviroPod®
- FUTURE DEVELOPMENT AND FOUR ENVlROPODS GROSS The EnviroPod® is an effective, easily maintained catch pit insert that captures and retains litter, SOURCE DlSCHARGE
( debris and other pollutants as runoff enters the storm drain system. PARAMETER RUNOFF FROM SlTE REDUCTION
POLLUTANT TRAPS). THE CONCEPTUAL PLAN FOR THE PROPERTY ::]e::ﬁs[::::i:z:tn:effectiveuil-absmhent;nediaavailable, itcanbecusmmise‘dtu meet site- PRE_DEVELOPMENT
E |S SHOWN |N 1.05. THE PROPERT'ES OF THE ADOPTED DEVlCES :;::::r::z?;:‘sfenf’fre:[i::::apve-treatmen(deviceinatreatmenttrain and is often the most FLOW (ML/y) 543 543 0%
ARE LISTED IN TABLE 5.3, FIGURE 5.1 AND TABLE 5.4 FOLLOWING: TSS (kgly) 965 965 0%
[ SCREENING BAG iy DEFLECTOR TP (kg/y) 1.59 1.59 0%
TABLE 5.3 - RAINWATER TANK AND OSD SIZES TN (kgly) 1.7 1.7 0%
> ™~ GROSS POLLUTANTS 131 131 0 .
FRAME ka/ 0
LOT NUMBER OSDVOLUME | OSR VOLUME (kgy)
POST-DEVELOPMENT
2 BLOCK A 33 KL 24 KL
BLOCKB & C 58 KL KL FLOW (MLIy) 59 4.05 31.4% -
g TSS (kgly) 450 79.6 82.3%
%: ENVIROPOD® KEY BENEFITS TP (kg/y) 1 * 1 7 047 598% G
% g}r{r:g:::lu(tiam resultinginluw(ostsi.z.luwast(:z:as:dn{:::lanystnvmwater!matmentdsv\(e TN (kg/y) 12.8 6.55 48.8%
3% ety e GROSS POLLUTANTS
2 % 90 per cent removal of particles over 100 micron 143 0 1000 [
(ko "
DETAIL OF ENVIROPOD
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7. PRE DEVELOPMENT AND POST DEVELOPMENT MODEL
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