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1. INTRODUCTION 
 
1.1 Background 
 
This Stormwater Management Plan & Report has been prepared in accordance with 
Cumberland Council’s requirements under the Auburn Development Control Plan 2010 
(DCP) to support the Development Application (DA) for the proposed hotel 
development at 93 St Hilliers Road, Auburn. 
 
The scope of this report includes a comprehensive assessment of the stormwater 
management requirements for the proposed development.  Accordingly, this report 
includes findings of the assessment and proposes a best practice stormwater 
management strategy. 
 
The report describes the principles and operation of the proposed stormwater systems 
as well as the primary components of the drainage system.  As the assessment is 
required under the conditions of consent, the final stormwater system layout may need 
to be revised in the future during the application for a Construction Certificate. 
 
The following information and documents were utilised in this investigation: 
 

 Concept Civil Engineering Drawings for the Development Application 
submission prepared by C&M Consulting Engineers; 

 
 Proposed Architectural Drawings for the Development Application submission 

prepared by Jackson Teece Architects; 
 

 Auburn Development Control Plan 2010; 
 

 “Australian Rainfall and Runoff – A Guide to Flood Estimation”, Institute of 
Engineers, Australia (2016); 
 

 AS3500.3:2018 – Plumbing and drainage: Stormwater drainage; 
 

 “Upper Parramatta River Catchment Trust – On-site Stormwater Detention 
Handbook (3rd Edition – June 2004)”; 
 

 “Australian Runoff Quality – A Guide to Water Sensitive Urban Design”, 
Engineers Australia (2006); 

 
The increase in impervious areas and alteration of the natural topography due to land 
development has the potential to increase and concentrate peak storm flows.  This has 
the potential to impact on flow regimes and cause erosion of the downstream drainage 
network and associated waterways. 
 
To avoid any adverse impact on the downstream drainage systems, the site’s 
stormwater management system must be designed to ensure the safe conveyance of 
flows throughout the site and within the capacity of the downstream trunk drainage 
systems in a healthy environmental state for Ecological Sustainable Development. 
 
  



93 ST HILLIERS ROAD, AUBURN 
STORMWATER MANAGEMENT PLAN 
 

 
 

JANUARY 2020 R02153-SWMP PAGE 2 
 REVISION A 
 © C&M CONSULTING ENGINEERS PTY LTD 

1.2 The Site 
 
The site is located at 93 St Hilliers Road, Box Hill and is bounded by Parramatta Road, 
St Hilliers Road and Percy Street (Refer to Figure 1). 
 

 
Figure 1 - Aerial Photo of Existing Site  

(Source: NSW Six Maps) 
 
The area generally has a commercial and industrial (business) landuse. 
 
The land generally falls to the south east towards the sag in Percy Street which is 
where the St Hilliers Branch Channel crosses (west to east).  This channel is a tributary 
of Haslams Creek (which is part of the Parramatta River catchment area). 
 
1.3 Key Issues 
 
The key issues to be addressed in this report include: 
 

 Water Quantity – Increases in impervious areas as a result of development 
(such as roofs, driveways, etc) has the potential to increase stormwater flows 
from the site during storm events. To avoid impacting on the site and 
downstream properties, the site stormwater system must be designed to safely 
convey flows through the site and within the capacity of the downstream 
drainage system. 

 
 Water Quality – Urban developments have the potential to increase gross 

pollutants, sediments and nutrient concentrations in storm water runoff.  To limit 
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the impact on the downstream water quality, pollution control measures will be 
provided within the sites stormwater management system prior to discharging 
into the drainage network. 
 

 Flooding – The existing site is affected by overland flow in St Hilliers Road and 
Percy Street and some mainstream flooding at the southern end of the property 
which is adjacent to the St Hilliers Branch Channel of Haslam Creek.  The 
portion of the site being redeveloped as a hotel (the subject of this development 
application) is not flood affected. 
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2. RELEVANT GUIDELINES 
 
2.1 Design Guidelines 
 
The site based stormwater management and planning elements are to be designed 
and constructed in accordance with the following: 
 
Water Quantity 
 
Guidelines: Auburn Development Control Plan 2010 
 Upper Parramatta River Catchment Trust – On-site Stormwater 

Detention Handbook (3rd Edition – June 2004) 
 
The proposed development increases the total impervious area of the existing site and 
therefore may increase the discharge rate to the downstream drainage network and 
waterways. As a result, on-site detention (OSD) has been incorporated as part of the 
development to maintain the existing discharge. 
 
Water Quality 
 
Guidelines:  Auburn Development Control Plan 2010 
 
Developments of this type within the former Auburn LGA are required to provide the 
following water quality measures: 
 

 Rainwater tank with a minimum volume of 10kl; 
 Stormwater treatment measures capable of removing litter, oil, hydrocarbon 

and coarse sediment. 
 
Flooding 
 
Guidelines:  Auburn Development Control Plan 2010 
 
The existing site is affected by overland flow in St Hilliers Road and Percy Street and 
some mainstream flooding at the southern end of the property which is adjacent to the 
St Hilliers Branch Channel of Haslam Creek. 
 
The portion of the site being redeveloped as a hotel (the subject of this development 
application) is not flood affected but is still subject to Council’s flood related 
development controls. 
 
2.2 Objectives and Targets 
 
The objective is to provide stormwater controls that ensure that the proposed 
development does not adversely impact on the quantity or quality of stormwater flows 
within, adjacent and downstream of the site. Compatible with the legislation, policy and 
requirements, the objectives and targets for stormwater management are as provided 
in Table 1. 
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Table 1 - Stormwater Management Objectives 

STORMWATER 
MANAGEMENT 

OBJECTIVES TARGET 

Quantity 

 The existing runoff flow 
regimes for the full storm 
events should be 
maintained, and provide 
safe conveyance system for 
the major storm events. 

 The existing runoff from the 
external catchment be 
safely mitigated through the 
site. 

 Maintain existing runoff 
from development: 

 Provide safe flood 
mitigation measures to 
minimise any impact 
on the site, and 

 No adverse impact on 
downstream 
properties. 

Quality 

 The full range of typical 
urban stormwater pollutants 
shall meet Council 
requirements. 

 Runoff from site is to 
achieve natural dry and 
wet weather 
concentrations for the 
catchment. 

Flooding 

 To ensure the development 
is not affected by the 100 
year ARI flood. 

 To ensure the development 
does not adversely affect 
the flood levels adjacent to 
the site. 

 Provide an appropriate 
freeboard for the 
proposed development. 

 Provide a safe overland 
flow path to convey flood 
water through the site 
where required. 

 Ensure no additional 
flood impact on 
neighbouring properties. 

 
 
2.3 Overall Strategies 
 
The proposed stormwater management strategies to manage runoff and ensure no 
detriment to the receiving environments have been divided into both short and long 
term strategies are summarised in Table 2. 
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Table 2 - Stormwater Management Strategies 

STRATEGY DESCRIPTION 

Short Term 
Strategies 

 

Short term strategies generally refer to control of soil and water 
erosion control during the construction phase.  The primary risk 
occurs while soils are exposed during construction works when 
suspended sediment and associated pollutants can be washed 
into downstream waterways. 

The strategies to prevent this potential degradation include 
adequate provision of sediment and erosion control measures 
that should be documented prior to commencement of the works 
in a Construction Environmental Management Plan (CEMP).  
The controls will limit movement of sediment in disturbed areas, 
and will be designed to remove sediment from runoff prior to 
discharge from site.   

Long Term 
Strategies 

 

Long term strategies to maintain stormwater quantity and quality 
discharged from the site include utilisation of a number of 
permanent measures to control peak flows and remove litter, 
suspended solids, and nutrients effectively. 

The main measures to be implemented include stormwater 
detention, rainwater tanks to collect roof water for water re-use, 
gross pollutant traps and bio-retention areas. 

 
This report addresses the long term impacts of the development.  For short term effects 
(i.e. during the construction phase) water quality control is achieved by implementing 
the measures in the Sedimentation & Erosion Control Plans to be included with the 
Construction Certificate Application. 
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3. STORMWATER QUANTITY CONTROL 
 
3.1 Introduction 
 
The main criteria for stormwater quantity control is to ensure that the post-developed 
peak flows do not exceed those from the pre-development scenario which would 
otherwise cause detriment to the downstream waterways and/or Council’s existing 
drainage network. 
 
3.2 Proposed Drainage System 
 
The drainage system for the proposed development will be designed to collect the 
majority of concentrated flows from impermeable surfaces such as access ways, parking 
areas and buildings.  Where possible (and practical), runoff from pervious areas will also 
be collected. 
 
The proposed stormwater management system for the development includes: 
 
 A pit and pipe network to collect minor storm runoff from areas; 
 Overland flow paths to carry major storms through the site; 
 An on-site detention (OSD) storage tank with orifice and weir control; 
 10kl rainwater tank for harvesting and reuse; 

 
A reduced set of concept civil engineering drawings is included in Appendix A. 
 
3.2.1 On-Site Stormwater Detention 
 
On-site stormwater detention (OSD) is required for the development of the site as per 
Council’s DCP.  The requirements for the OSD design are to provide sufficient storage 
is provided to ensure flow rates at any point within the downstream drainage system 
do not increase as a result of the development during all storm events up to the 100 
year ARI. 
 
As the site falls within the Lower Haslams Creek Catchment a permissible site 
discharge (PSD) of 150 l/s/ha and a site storage requirement (SSR) of 325m3/ha was 
applied in the stormwater calculations. 
 
As such, it is recommended that the OSD requirements are covered by the provision 
of an underground detention tank with a minimum volume of 181m3 with orifice plate 
and weir control. 
 
The On Site Detention calculation sheet has been attached to this report as Appendix 
B. 
 
3.2.2 Rainwater Tank 
 
Council’s requirement for this type of development is a minimum 10kl rainwater tank.  
10kl of rainwater storage has been provided as a separate chamber within the 
proposed OSD system. 
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4. WATER QUALITY CONTROL 
 
4.1 Introduction 
 
The quality of runoff from a catchment depends upon many factors such as land use, 
degree of urbanisation, population density, sanitation, waste disposal practices, 
landform, soil types, and climate. Pollutants typically transported by runoff include litter, 
sediment, nutrients, oil, grease, and heavy metals.  Whilst these pollutants have a 
deterious impact on the receiving water quality, suspended solids and nutrients cause 
the highest detrimental impact to the environment.  Litter, oils, and other surfactants 
have an aesthetic impact. 
 
Activity within a catchment during urbanisation includes the disturbance of vegetation, 
removal of topsoil, land shaping, road construction, installation of services, and 
building works.  It is during this phase that the sediment movement is greatest and is 
estimated that the sediment production levels may be up to 6 times higher than under 
the existing conditions.  However, once development is completed, the sediment 
loading may return to the existing level or remain at a higher level depending on land 
management practices. 
 
As with all development projects, soil erosion during the construction phase presents 
a potential risk to water quality.  The primary risk occurs while soils are exposed during 
earthworks when suspended sediment and associated pollutants can be washed into 
downstream watercourses. 
 
This section of the report addresses the long term impacts of the development on water 
quality.  For short term effects (i.e. during the construction phase) water quality control 
is achieved by implementing the measures in the Sedimentation & Erosion Control 
Plans to be included with future Construction Certificate submissions. 
 
4.2 Water Quality Control Measures 
 
There are a number of measures that can reduce pollutant loadings, varying in 
effectiveness depending on land use type, topography and the control target.  
 
The proposed treatment train for this development will provide efficient and 
manageable measures suited to the subject development setting. 
 
The measures proposed for the development are summarised in Table 3. 
. 
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Table 3 - Water Quality Control Measures 

MEASURES DESCRIPTIONS 

Gross Pollutant 
Traps 

 An Ocean Baskets (EnviroPods) is a catch basin insert 
installed inside inlet pits. It is effective in removing trash, 
debris and other pollutants from runoff. 

 Ocean Baskets (EnviroPods) proposed for the project 
utilise a 200 micron filter system. 

 These filter baskets will be installed in all grated inlet pits 
for the development. 

Rainwater 
Tanks 

 Rainwater tanks are effective in the removal of pollutant 
loads at source. The pollutant removal process occurs by 
harvesting runoff for reuse, thereby limiting the nutrients 
that are discharged into the waterways. 

 It is a requirement of the DCP that a minimum 10kl 
rainwater tank is provided for this type of development. 

Hydrodynamic 
Separator 

 The Vortechs system is a hydrodynamic separator 
designed to enhance the separation of materials within 
stormwater flows. 

 The VX1000 device has been selected for its ability to 
remove sediment, oils and hydrocarbons. 

 
In addition to the above measures for pollutant control, vegetated buffers via landscape 
areas will be maintained along the edges of roads, accesses, and areas of activity, 
which will further reduce pollutants. 
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5. FLOODING 
 
5.1 Introduction 
 
The existing site is affected by overland flow in St Hilliers Road and Percy Street and 
some mainstream flooding at the southern end of the property which is adjacent to the 
St Hilliers Branch Channel of Haslam Creek. 
 
The portion of the site being redeveloped as a hotel (the subject of this development 
application) is not flood affected but is still subject to Council’s flood related 
development controls. 
 
5.2 Flood Impact Assessment 
 
To determine the appropriate estimate flood levels at the site, we have reviewed the 
following information: 
 

 Flood Level Information available from Council (refer Appendix C) based on 
“Haslams Creek Overland Flood Study” (Report) (March 2016) prepared by 
Royal Haskoning DHV; 
 

 “Haslams Creek Floodplain Risk Management Study and Plan” (Report) 
(January 2003) prepared by Bewsher Consulting Pty Ltd. 

 
The estimated flood levels relevant to this development are summarised as follows: 
 

Flood Event 
PMF 2 

(mAHD) 
1% AEP 1 

(mAHD) 
5% AEP 2 

(mAHD) 
Mainstream Flood 
Level (AHD) 

10.8 8.4 8.2 

Overland Flow in 
Percy Street 

- 7.6 - 

Overland Flow in 
St Hilliers Road 3 - 11.6 - 

Notes: 
1. “Haslams Creek Overland Flood Study” (Report) (March 2016). 
2. “Haslams Creek Floodplain Risk Management Study and Plan” (Report) (January 2003). 
3. This overland flow level is a gutter flow level.  Flows are contained within the St Hilliers Road 

carriageway and do not enter the development site. 
 
The area of the site that is proposed for redevelopment is within a Low Flood Risk 
area.  However as some areas at the south of the site (not being redeveloped) are 
adjacent to the St Hilliers Branch Channel, we have assessed the proposed 
development against Council’s requirements for a Medium Flood Risk for the Haslam 
Creek Floodplain under Auburn Council’s Development Control Plan 2010 as follows: 
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Flood Risk Planning Requirement Assessment 

Floor Level  

 Floor levels of open car parking 
areas to be equal to or greater than 
the 20 year ARI flood plus freeboard.  
Enclosed car parking (e.g. garages 
or basement car parking) must be 
protected from the 100 year flood. 

 The existing FFL of the lower ground 
level carpark area is RL9.7 which 
provides +1.3m freeboard to the 
estimated 100 year flood and 
therefore complies with this 
requirement. 

 There are no external openings to 
the lower ground level carpark area 
from St Hilliers Road and therefore 
this area is effectively “bunded” from 
overland flow in St Hilliers Road. 

 Habitable floor levels to be equal to 
or greater than the 100 year ARI 
flood plus freeboard. 

 The proposed FFL of the ground floor 
lobby off Percy Street is RL11.26 
which provides +2.86m freeboard to 
the estimated 100 year flood and 
therefore complies with this 
requirement. 

 The proposed FFL of the ground floor 
lobby off St Hilliers Road is RL13.07 
which provides +1.47m freeboard to 
the estimated 100 year overland flow 
level and therefore complies with this 
requirement. 

Building Components  

 All structures to have flood 
compatible building components 
below or at the 100 year ARI flood 
level 

 The entire building is above the 100 
year flood and therefore complies 
with this requirement. 

 This type of development is typically 
of a reinforced concrete construction 
and therefore the building 
components will be flood compatible. 

Structural Soundness  

 Applicant to demonstrate that any 
structure can withstand the forces of 
flood water, debris and buoyancy up 
to and including a 100 year flood. 

 The entire building is above the 100 
year flood and therefore complies 
with this requirement. 

 Typically design certification will be 
provided by the project’s Structural 
Engineering during the Construction 
Certificate Application phase of the 
project. 
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Flood Affectation  

 The impact of the development on 
flooding elsewhere to be considered. 

 The existing site levels in the area of 
the proposed redevelopment are 
higher than the estimated 100 year 
flood levels.  Therefore the proposed 
development (whilst higher than the 
estimated 100 year flood level) will 
not impact on flooding in the area 
and therefore complies with this 
requirement. 

Evacuation  

 Reliable access for pedestrians or 
vehicles is required to an area of 
refuge above the PMF level, either 
on-site or off-site. 

 The lowest proposed FFL is the 
ground floor lobby off Percy Street 
which is at RL11.26 which provides 
460mm freeboard to the estimated 
PMF flood and therefore provides a 
safe refuge which complies with this 
requirement. 

 The St Hilliers Road lobby area and 
Parramatta Road frontage of the 
proposed redevelopment area is 
above the PMF level and therefore 
provides an area of safe evacuation 
which also complies with this 
requirement. 

 Applicant to demonstrate that the 
development is to be consistent with 
any relevant DISPLAN or flood 
evacuation strategy. 

 There is no relevant flood evacuation 
strategy for this area. 

 The hotel will have their own 
operational requirements and 
strategies that document procedures 
for all sorts of emergencies including 
flooding as appropriate. 
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Management and Design  

 Site Emergency Response Flood 
Plan required where floor levels are 
below the design flood level. 

 The hotel will have their own 
operational requirements and 
strategies that document procedures 
for all sorts of emergencies including 
flooding as appropriate. 

 Applicant to demonstrate that area is 
available to store goods above the 
100 year flood plus freeboard. 

 The existing FFL of the lower ground 
level carpark area is RL9.7 which 
provides +1.3m freeboard to the 
estimated 100 year flood and 
therefore complies with this 
requirement. 

 There are no external openings to 
the lower ground level carpark area 
from St Hilliers Road and therefore 
this area is effectively “bunded” from 
overland flow in St Hilliers Road. 

 The proposed FFL of the ground floor 
lobby off Percy Street is RL11.26 
which provides +2.86m freeboard to 
the estimated 100 year flood and 
therefore complies with this 
requirement. 

 The proposed FFL of the ground floor 
lobby off St Hilliers Road is RL13.07 
which provides +1.47m freeboard to 
the estimated 100 year overland flow 
level and therefore complies with this 
requirement. 

 No external storage of materials 
below design floor level which may 
cause pollution or be potentially 
hazardous during any flood. 

 It is not proposed to store material 
external to the building. 

 
This Flood Impact Assessment shows that the proposed development is in accordance 
with Council’s Development Controls relating to flood impact and risk. 
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6. RECOMMENDATIONS 
 
The proposed development of the site could potentially lead to significant changes in 
water quantity and quality if a water sensitive urban design approach is not adopted as 
part of the development strategy.  The traditional stormwater management approach 
that only considers impacts of flooding and flood mitigation is no longer appropriate.  
Stormwater management best practice must now also consider water quality, aquatic 
habitats, riparian vegetation, recreation, aesthetic and economic issues. 
 
The key strategies to be adopted for this development include the following: 
 

1. A pit and pipe network to collect minor storm runoff from surface areas which 
will minimise nuisance flooding; 
 

2. Overland flow paths to carry major storms through and around the site without 
causing damage to property from flooding; 
 

3. An on-stormwater detention tank with a minimum storage capacity of 181m3 to 
maintain peak stormwater discharges at a pre-development level; 
 

4. 200um Ocean Baskets (EnviroPods) installed within all grated surface inlet pits 
to remove gross pollutants (litter); 
 

5. A VX1000-Vortechs hydrodynamic separator to remove sediment, oils and 
hydrocarbons from stormwater runoff; 
 

6. 10 kl rainwater retention tank. 
 
Implementation of the above stormwater management recommendations will ensure 
that the proposed development can provide a safe and ecologically sustainable 
environment with regards to stormwater. 
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DRAINAGE DESIGN SUMMARY

Project: SUB/DA No.:
Location: Client:

PRELIMINARY DESIGN:
Site area: = 0.5434 ha [A]
Basic storage volume: 325  x [A] = 176.6 cu.m [B]
Basic discharge: 0.150  x [A] = 0.0815 cu.m/s [C]
Area of site drained to storage: = 0.4958 ha [D]
   Proportion of site stored: [D] / [A] x 100 = 91 % [E]
Storage per ha of contributing area: [B] / [D] = 356 cu.m/ha [F]
Adjusted PSD: = 117.9 l/s/ha [G]
Final PSD: [G] x [D] = 58.48 l/s [H]

DESIGN DCP:
Maximum area draining to DCP = 0.4958 ha
Rainfall intensity for site, ARI= 100 = 231.0 mm/hr
Peak discharge to DCP C= 1 Qmax = 0.318 cu.m/s
Peak flow over weir to primary storage Qw = 0.260 cu.m/s
Width of weir L = 1.800 m
Design flow over weir ARI= 100 Q = 0.260 cu.m/s
Height of flow over weir in DCP h=(Qw/CL)^0.66 = 0.201 m
Maximum head to orifice centre: Hmax = 1.401 m [K]
Head for high early discharge: (to weir crest) Hmin = 1.200 [M]
Selected orifice diameter: (0.464 x Q / sqrt(h)) ^ 0.5 = 0.151 m [J]

SCREEN DESIGN:
Minimum screen area required (where orifice is <= 150mm): = 0.900 sq.m
Minimum screen area required (where orifice is > 150mm): = 0.360 sq.m
Diameter of Outlet pipe (D): = 400 mm
Height of Screen (Hmin + 0.5D): = 1.400 m
Minimum Width of Screen (where orifice is <= 150mm): = 0.643 m
Minimum Width of Screen (where orifice is > 150mm): = 0.257 m
Actual Width of Screen: = 1.100 m
Screen area provided: = 1.540 sq.m

REVISE SITE DISCHARGE:
Maximum discharge: = 58.48 l/s [L]
High early discharge: (HED): {[L] x SQRT([M] / [K])} = 54.12 l/s [N]
Approximate mean discharge: ([L] + [N]) / 2 = 56.30 l/s [P]
Average discharge / ha: [P] / [D] = 113.5 l/s/ha [Q]

REVISE SITE STORAGE:
Final storage volume per hectare: = 366.2 cu.m/ha [R]
Determine final SSR: [R] x [D] = 181.6 cu.m [S]

SITE STORAGE: (See Figure 5.2)
Primary storage proportion: %[W]= 100 ARI= 100 = 181.6 cu.m [T]
Secondary storage proportion: %[W]= 0 ARI= 0 = 0.0 cu.m [U]
Tertiary storage proportion: %[W]= 0 ARI= 0 = 0.0 cu.m [V]
Check storage: [T] + [U] + [V] = 181.6 cu.m [W]

Signature: Anthony Mancone Date: 4/2/20
Company: C&M Consulting Engineers

Auburn Marriott
Corner Parramatta Rd & St Hilliers Rd

PN02153
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