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1 INTRODUCTION 

Costin Roe Consulting Pty Ltd has been commissioned by Logos Property to prepare 

this Engineering Report in support of a proposed development application to be lodged 

over the site. 

The site is located on the western side of Bernera Road between Kurrajong and 

Yarrunga Roads, Prestons, NSW.  The proposed development is for an industrial estate 

with several warehouses, office space, provision for truck loading, unloading and 

circulation, and for passenger vehicle parking. 

This report provides a summary of the design principles and planning objectives for the 

following civil engineering components of the project: 

 Earthworks & Retaining Walls; 

 Roads and Intersections; 

 Stormwater Management including stormwater quantity and quality; and  

 Erosion & Sediment Control. 

The engineering objectives for the development are to create a site which, based on the 

proposed architectural layout, responds to the topography and site constraints, to 

provide an appropriate and economical stormwater management system which 

incorporates best practice in water sensitive urban design consistent with the 

requirements of council’s water quality objectives. 

A set of drawings have been prepared to show the proposed finished levels, retaining 

walls, stormwater drainage layout and water quantity and quality requirements for the 

development.  These drawings are for development approval only and subject to change 

during detail design. 

The consent authority is The NSW Department of Planning & Environment as the 

proposal considered a State Significant Development (SSD).  However as the subject 

site is located within Liverpool City Council (LCC) local government area, the 

engineering and policy requirements of LCC have also been considered in the design. 

The NSW Department of Planning & Environment has provided Secretary’s 

Environmental Assessment Requirements (SEAR’s) dated 11 September 2015, Ref: 

SSD7155.  In addition to providing a general summary of civil engineering aspects of 

the project, this report addresses the Soil and Water components of the SEAR’s 

including flooding impacts, surface water management, on-site detention and treatment, 

details of erosion and sediment control, details of proposed cut and fill works and 

measures to minimise the extent of cut to fill and details of any fill to be imported to 

site. 
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2 SITE CHARACTERISTICS 

2.1 Site Description 

The site, being Lots 33, Part Lot 34, 35 and 43 in DP 2359 and Lot 2 in DP 615548, is 

approximately 19.3 Ha in area, roughly rectangular in shape and is zoned to General 

Industrial land under the Liverpool City Council LEP as shown in Figure 2.1. 

The site is bounded on the north by Yarrunga Street, on the east by Bernera Road and 

the south by Kurrajong Road.  Land to the west of the site is currently undeveloped. 

 

Figure 2.1 Locality Plan  

A high voltage transmission line and associated 60m wide easement is located within 

the site.  The transmission line extends through the site beginning at the south-eastern 

corner of the property, adjacent to the corner of Kurrajong Road and Bernera Road, and 

traversing in a north/ north-west direction to Yarrunga Street.  Two (2) transmission 

towers are located within the site adjacent to the Yarrunga Street and Kurrajong Road 

property boundaries. 

An overland flow path is present on the property consisting of an open earth drainage 

channel formed by a natural gully in the landform.  The overland flow path extends 

through the site beginning at the Kurrajong Road frontage of Lot 2 in DP 615548. The 

overland flow path travels through the site in a north-eastern direction towards the 

Bernera Road frontage of Lot 33 in DP 2359 at grades of approximately 1.0% to 2.0%. 

The overland flow path is generally 2.0m deep with 1v in 1h batter slopes.  Council has 

advised has the overland flow path will convey flows of up to 15m³/sec from the 

upstream residential catchment (33 Ha).  At the downstream end of the overland flow 

path, where it intersects with Bernera Road, a series of box culverts are present.  These 

culverts convey flow beneath Bernera Road to the east.  It is understood that these 

culverts have a limited capacity of approximately 3m
3
/s, hence flows greater than 3m

3
/s 

will be conveyed as overland within the Bernera Road reserve to the north. 
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Access to the site is currently available along Kurrajong Road 30m from the intersection 

with Bernera Road and along Yarrunga Street from the existing dwellings on Lot 34 in 

DP 2359. 

The site is located within the bounds of Liverpool City Council (LCC), therefore the 

engineering requirements of the LCC apply. 

 

2.2 Proposed Development 

The proposed development is for earthworks and infrastructure construction for an 

industrial subdivision of the land.  Future industrial warehouse and distribution facilities 

would be subject to future separate detailed building design and development 

applications. 

An indicative layout of the development has been produced by Axis Architecture and 

can be seen in Figure 2.2 below.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2. Development Layout 
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The development will include the following engineering components: 

 Earthworks to create large flat pads to facilitate future industrial construction; 

 Construction of two estate access driveways off Yarrunga Street; 

 Conveyance and diversion of the existing waterway and overland flow path through 

the development site.  This is proposed to be managed by a combination of piped 

culvert and overland flow; 

 Stormwater drainage system based on a major/ minor design philosophy; 

 Management of stormwater quality using a treatment train approach to pollutant 

loads on a developed catchment in accordance with councils load based pollutant 

reduction percentages; and 

 Management of stormwater quantity by reducing post developed flow to pre-

developed over the range of storms between the 1 in 2 year Average Recurrence 

Interval (ARI) to the 1 in 100 year ARI as per council policy. 
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3 ROADS AND ACCESS 

3.1 Introduction 

The proposed development proposes two internal private access roads off Yarrunga 

Street.  The development also includes for half road construction of Yarrunga Street for 

the extent of the property frontage and upgrade of the intersection of Yarrunga Street 

with Bernera Road on the southern property frontage.   

The traffic movements relating to the intersection are discussed in a report by the 

Traffic Engineer, Transport and Traffic Planning Association (TTPA). 

A functional layout of the proposed intersection and road works has been produced for 

the development and is presented in drawing Co8753.00-SKR01 and SKR02 and these 

can be found Appendix A.   

The internal road will be a privately owned road by the estate owners and designed in 

accordance with Australian and council requirements. 

 

3.2 Road Widths 

The proposed internal roads are to be constructed as a privately owned roads with a 

cross section as nominated in Table 3.1.  The half road construction of Yarrunga Street 

is also included, with carriageway measured from the existing centreline of the road.  

Road Type & 

Traffic Volume 

Carriageway Verge 

(Footpath 

Pedestrian) 

Total 

Road 

Reserve 

Number 

of lanes 

Private 11.5m            

 

3.0m west 

5.5m east 

20.0m 2 travel/  

1 parking 

lane 

Yarrunga Street 

(Half Road) 

11.5m 

Half road 

construction at 

5.75m from 

CL. 

4.3 20.1m 2 travel/  

1 parking 

Table 3.1. Proposed Estate Road Cross Section 

All roads will have concrete kerb and gutter and carriageway surface finished with 

asphaltic concrete.  A typical road cross section is described in Table 3.1 above. 

 

3.3 Road Alignments 

The proposed alignment for the half road construction of Yarrunga Street will be 

designed to meet Council requirements.  The layout and levels will remain consistent 

with the existing built form on Yarrunga Street with road widening to facilitate the 

required cross sectional dimensions and the construction of kerb and gutter and drainage 

system to collect run off from the road reserve and also provide in-ground drainage 

connections for a portion of the development site. 
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The Horizontal alignments will be designed to meet Council standards.  Minimum 

horizontal radii in accordance with Council’s engineering guidelines are to be provided. 

In accordance with the Council standards, a minimum longitudinal grade of 1% and a 

maximum of 6% have been generally provided. Where change of grade is in excess of 

0.6%, a vertical curve in accordance with the RMS Road Design Guide for a design 

speed of 60 km/h has been provided. 

Internal access roads will be designed  

 

3.4 Road Pavements 

The design for the proposed pavement for internal roads is to be based on Austroads 

Pavement Design – A Guide to the Structural Design of Road Pavements.   

The pavement makeup for will be subject to detail design.  The Yarrunga Street 

pavement will be a flexible pavement with unbound granular base in accordance with 

Liverpool City Council construction specifications.  The expected makeup of the 

pavement for the internal access roads will be for a flexible pavement with unbound 

granular base and bituminous wearing coarse layer. 

 

3.5 Pedestrian Facilities and Transportation 

A pedestrian path will be located on the southern side of Yarrunga Street and western 

side of Bernera Road in accordance with councils engineering requirements.   
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4 SITE WORKS 

4.1 Bulk Earthworks 

Bulk earthworks will be required to facilitate the development of the property for industrial 

use. 

The objective for the site will be to provide large flat building pads, facilitate site access, to 

drain the site stormwater via gravity, keep building levels above the 1 in 100 year ARI flood 

level (with appropriate freeboards) and to perform a cut to fill balance of earthworks for the 

development.   

All geotechnical testing and inspections performed during the earthworks operations will be 

undertaken to Level 1 geotechnical control, in accordance with AS3798-1996.  

High level earthworks and volume estimates have been completed and are shown on 

drawing Co8753.11-DA30 of Appendix A.  The earthworks volume estimates are 

based on a five (5) lot layout with flat building pads.  The earthworks analysis has been 

completed to a level of detail to enable general pad levels to be set and to obtain an 

order of magnitude cut and fill volume estimate.   

The earthworks volume estimates are as follows: 

Cut  -242,000 m
3
 

Fill  +227,500 m
3
 

Balance +14,500 m
3
 (Approx. cut and fill achieved.) 

Retaining walls are shown on drawing Co8753.11-DA51 to DA54 of Appendix A.  

Retaining, based on a flat pad arrangement, are required on the western, southern and 

northern boundaries to a maximum height of 6.5m.  Estimates of the retaining wall 

surface area are provided on the drawing. 

There is opportunity to reduce the above retaining wall areas by the introduction of 

landscaped batters which can be located on street setbacks and between development 

lots.  This would be looked at once specific building and site layouts are known as part 

of concept/ development application design stage of the development. 

 

4.2 Erosion and Sediment Control 

Soil Erosion and Sediment Control measures including sedimentation basins will also be 

provided for the development during the construction phase.  All Soil and Sediment Control 

measures will be performed in accordance with Liverpool City Council requirements and 

Landcom Managing Urban Stormwater, Soils and Construction (1998) – The Blue Book.  

Earthworks over the site will be relatively small when compared to large scale development 

or mining activity.  The effect on groundwater is expected to be minor as a result of these 

works. 

 

4.3 Embankment Stability  

To assist in maintaining embankment stability, permanent batter slopes will be no steeper 

than 3 horizontal to 1 vertical while temporary batters will be no steeper than 2 horizontal to 
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1 vertical.  This is in accordance with the recommended maximum batter slopes for residual 

clays and shale which are present in the area. 

Permanent batters will also be adequately vegetated or turfed which will assist in 

maintaining embankment stability. 

Stability of batters and reinstatement of vegetation shall be in accordance with the submitted 

drawings and the Soil and Water Management Plan in Section 7. 

 

4.4 Supervision of Earthworks  

All geotechnical testing and inspections performed during the earthworks operations will be 

undertaken to Level 1 geotechnical control, in accordance with AS3798-1996.  

 

4.5 Retaining Walls 

The civil engineering objective is to minimise retaining walls within the constraints of the 

architectural layout and allowable grading (as per AS2890.1 and AS2890.2) through paved 

areas and batters in landscaped areas. 

Given the existing natural falls and nature of the industrial development, retaining walls will 

be required.  Where possible, landscaped batters are proposed to limit and reduce retaining 

wall construction.  Retaining will be provided as part of infrastructure works to at boundary 

locations.  The proposed method of construction will be reinforced concrete masonry, 

masonry faced reinforced earth retaining, pile and shot-crete, or other concrete or masonry 

type construction. 

Location and indicative heights of retaining walls are shown on drawing Co8753.11-DA51-

DA54.  
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5 STORMWATER MANAGEMENT 

5.1 Hydrologic Modelling and Analysis 

5.1.1 General Design Principles 

The design of the stormwater system for this site will be based on relevant national 

design guidelines, Australian Standard Codes of Practice, Liverpool City Council and 

accepted engineering practice. 

Runoff from buildings will generally be designed in accordance with AS 3500.3 

National Plumbing and Drainage Code Part 3 – Stormwater Drainage. 

Overall site runoff and stormwater management will generally be designed in 

accordance with the Institution of Engineers, Australia publication “Australian Rainfall 

and Runoff” (1987 Edition), Volumes 1 and 2 (AR&R). 

Storm events for the 2 to 100 Year ARI events have been assessed. 

5.1.2 Minor/ Major System Design 

The piped stormwater drainage (minor) system has been designed to accommodate the 

20-year ARI storm event (Q20). Overland flow paths (major) which will convey all 

stormwater runoff up to and including the Q100 event have also been provided which 

will limit major property damage and any risk to the public in the event of a piped 

system failure. 

5.1.3 Rainfall Data 

Rainfall intensity Frequency Duration (IFD) data used as a basis for DRAINS 

modelling for the 2 to 100 Year ARI events, was taken from The Bureau of 

Meteorology Online IFD Tool. 

5.1.4 Runoff Models 

In accordance with the recommendations and standards of Liverpool City Council, the 

calculation of the runoff from storms of the design ARI has been calculated with the 

catchment modelling software DRAINS. 
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The design parameters for the DRAINS model are to be based on the recommendations 

as defined by council and parameters for the area and are as follows: 

Model Model for Design and analysis run Rational method  

 Rational Method Procedure ARR87  

 Soil Type-Normal 3.0  

 Paved (Impervious) Area Depression Storage 1 mm 

 Supplementary Area Depression Storage 1 mm 

 Grassed (Pervious) Area Depression Storage 5 mm 

AMC Antecedent Moisture Condition (ARI=1-5 years) 2.5  

AMC Antecedent Moisture Condition (ARI=10-20 years) 3.0  

AMC Antecedent Moisture Condition (ARI=50-100 years) 3.5  

 Sag Pit Blocking Factor (Minor Systems) 0  

 On Grade Pit Blocking Factor (Minor Systems) 0  

 Sag Pit Blocking Factor (Major Systems) 0.5  

 On Grade Pit Blocking Factor (Major Systems) 0.2  

 Inlet Pit Capacity   

Table 4.1.  DRAINS Parameters 

 

5.2 Hydraulics 

5.2.1 General Requirements 

Hydraulic calculations will be carried out utilising DRAINS modelling software during 

the detail design stage to ensure that all surface and subsurface drainage systems 

perform to or exceed the required standard. 

5.2.2 Freeboard 

The calculated water surface level in open junctions of the piped stormwater system will 

not exceed a freeboard level of 150mm below the finished ground/ grate level, for the 

peak runoff from the Minor System runoff.  

The calculated water surface for the peak runoff from the Major System runoff will not 

exceed a freeboard level of 300mm below the finished floor level of the building/ 

development pads. 

5.2.3 Public Safety 

For all areas subject to pedestrian traffic, the product (dV) of the depth of flow d (in 

metres) and the velocity of flow V (in metres per second) will be limited to 0.4, for all 

storms up to the 100-year ARI. 
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For other areas, the dV product will be limited to 0.6 for stability of vehicular traffic 

(whether parked or in motion) for all storms up to the 100-year ARI. 

5.2.4 Inlet Pit Spacing 

The spacing of inlets throughout the site will be such that the depth of flow, for the 

Major System design storm runoff, will not exceed the top of the kerb (150mm above 

gutter invert). 

5.2.5 Overland Flow 

Dedicated flow paths have been designed to convey all storms up to and including the 

100-year ARI.  These flow paths will convey stormwater from the site to the estate road 

system and to Estate Detention Basins. 

 

5.3 Site Drainage 

5.3.1 Existing Site Drainage 

The property is currently undeveloped with no formal drainage located on site.  The site 

contains three sub-catchments which are defined by a natural hillside on the northern 

site boundary and gulley through the eastern and southern portion of the site.  The 

existing and proposed catchments are shown on drawing Co8753.11-DA40. 

As noted in earlier sections, a natural gully conveys stormwater through the southern 

and eastern portion of the site in a north-easterly direction.  This gully drains an 

upstream residential catchment (33 Ha Approx.).  The overland flow from this 

catchment is discussed further in Section 5.4 of this report. 

 

5.3.2 Proposed Site Drainage 

As per general engineering practice and the guidelines of LCC, the proposed stormwater 

drainage system for the development will comprise a minor and major system to safely 

and efficiently convey collected stormwater run-off from the development to the legal 

point of discharge. 

The minor system is to consist of a piped drainage system which has been designed to 

accommodate the 1 in 20-year ARI storm event (Q20).  This results in the piped system 

being able to convey all stormwater runoff up to and including the Q20 event.  This 

meets the requirements of BCC and is the minimum recommended capacity for an 

industrial development. 

The major system will be designed to cater for storms up to and including the 1 in 100-

year ARI storm event (Q100). The major system will employ the use of defined 

overland flow paths, such as roads and open channels, to safely convey excess run-off 

from the site. 

The design of the stormwater system for this site will be based on relevant national 

design guidelines, Australian Standard Codes of Practice, the standards of BCC and 

accepted engineering practice.  Runoff from buildings will generally be designed in 

accordance with AS 3500.3 National Plumbing and Drainage Code Part 3 – Stormwater 
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Drainage.  Overall site runoff and stormwater management will generally be designed in 

accordance with the Institution of Engineers, Australia publication “Australian Rainfall 

and Runoff” (1988 Edition), Volumes 1 and 2 (AR&R). 

Stormwater Management is required to be provided for water quantity and quality in 

accordance with the requirements of LCC DCP and as per the items included in 

Liverpool City Council pre-development application minutes dated 30 October 2014 

and further meeting with Liverpool City Council held between Liverpool Council, DBL 

Property and Costin Roe Consulting on 15 October 2015.  Allowance for conveyance of 

the existing waterway and overland flow through the site will be required as discussed 

in Section 5.4 of the report. 

Further discussion on the Stormwater Management Strategy is provided in Section 7 

and 8 of this report.  Reference to drawing Co8753.11-DA41 to DA44 shows the 

proposed drainage layout. 

5.3.3 Site Discharge 

Discharge from the site is proposed at three main points on the property boundary, 

corresponding to the existing catchments over the property. 

The first discharge point is made on the north-west corner of the property, draining a 

catchment of 4.33 Ha.  Discharge of attenuated stormwater flows will be made to the 

existing table drain on Yarrunga Street. 

The second discharge will be made at the existing culverts under Bernera Road.  A 

catchment of 12.75 Ha will be directed to existing culverts which matches the current 

catchment draining to this location.  This also corresponds with the alignment of flow 

from the residential catchment and overland flow which currently passes through the 

site. 

The third and last discharge point will be made via new drainage infrastructure in 

Yarrunga Street.  This system will allow for a 2.28 Ha to be drained from the 

development. 

 

 

5.4 External Catchments and Flooding 

5.4.1 Introduction 

Stormwater flows from one external catchment need to be managed as part of the 

proposed development. 

Liverpool City Council requires that flow from the upstream catchment be conveyed 

through the site, with no effect on upstream and downstream properties.  This 

requirement was included in the pre-development application minutes dated 30 October 

2014 and NSW DP&E SEAR’s.  The proposed strategy for conveyance of the 

stormwater flow was also discussed in detail in a meeting with Liverpool City Council 

held between Mr Charlie Caraballo, Mr Maruf Hossain and Mr Waliminipelli from 

Liverpool Council, Mr Jeffrey Lord of DBL Property and Mr Mark Wilson from Costin 

Roe Consulting on 15 October 2015.  Following this meeting Council provided Costin 
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Roe Consulting access to their Prestons Trunk Drainage Flooding and Drainage 

Assessment Report (by JW Prince Consulting Engineers dated Aug. 2014) to assist in 

the assessment of the overland flow. 

5.4.2 Catchment Description and Hydrology 

An upstream catchment (approximately 29 Ha) to the south of the site currently drains 

through the property.  The location of the overland flow path and upstream catchment 

has been shown in Figure 5.1 below.  The upstream catchment comprises residential 

development and piped flow from the catchment discharge onto the site via twin 

900mm steel stormwater pipes.  The existing twin 900mm pipes align with the low 

point in Kurrajong Road and overland flows from the residential catchment are directed 

to this point.  In a flood situation, overland flow would overtop the kerb and join the 

flow piped flow, before being directed toward Bernera Road in a natural gully.  Once 

reaching Bernera Road, three 1150mm wide by 600mm deep box culverts convey 

stormwater across Bernera Road to the east of the development.  We understand this 

system has limited capacity and a large proportion overtops the culvert system and 

continues north along Bernera Road as overland flow. 

 

Figure 3.1. Upstream Catchment and Overland Flow Path 

 

The Q100 Average Recurrence Interval (ARI) design flow, provided by Liverpool City 

Council in their Prestons Trunk Drainage Flooding and Drainage Assessment Report 

(by JW Prince Consulting Engineers dated Aug. 2014) is estimated to be 12.3m
3
/s at the 

upstream end and 13.3m
3
/s at the downstream end of the gully.  The flow at the 

downstream end of the gully, following development, is based on based on attenuation 
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of flows from the proposed development site.  The flow regime in the Prestons Trunk 

Drainage Report has been reviewed and adopted by Costin Roe Consulting Pty Ltd for 

use in this analysis. 

 

5.4.3 Hydraulics  

A new trunk drainage line and overland flow channel is proposed to convey the 1% 

AEP flow of 12.3m3/s to 13.3m
3
/s flow through the site.  It is proposed to allow for 

conveyance of up to 1.5m3/s as overland flow through the car-parking area with the 

remaining 11.8m
3
/s of flow being provided in a box culvert system.  Once downstream 

of the car parking area, the full flow will be conveyed as an open channel between 

Building 3 and 4 to the Bernera Road boundary.  The channel will then run adjacent to 

Bernera Road, within a 14m setback zone within the property, to the existing Bernera 

Road culvert system where it will terminate. 

The trunk drainage system is shown on drawings Co8753.11-DA41 to DA44.  The box 

culvert system will comprise two cells of 1800mm wide by 1500mm deep to convey the 

expected flow.  The new trunk drainage system has been designed to bypass all site 

specific detention (OSD) measures and water quality devices. 

A HEC-RAS analysis of the proposed system was completed to ensure the safe 

conveyance of overland flows through the development site.  The results of the 

assessment can be found in Appendix E.  The assessment shows the following: 

 The proposed 14m wide cross section is able to convey stormwater flow of 1.5m3/s 

through the parking area with a depth of 150mm, velocity of 1m/s and 

corresponding depth by velocity (DV) factor 0.15; 

 The DV factor of 0.15 is below the maximum council limit of 0.4 for safe pedestrian 

movements; 

 The open channel downstream of the culvert outlet is able to convey the 13.3m3/s at 

a depth of 750mm, velocity of 2.4m/s and corresponding depth by velocity (DV) 

factor 1.8; 

 The DV factor is above safe limits for pedestrians and this area will require fencing 

from Bernera Road and the site; 

 The Flood Planning Levels (FPL) for Buildings 3 and 4 are based on the 1 in 100 

year ARI water level of 34.2m at the upstream end of the channel, adjacent to the 

buildings.  The FPL for Building 3 and 4 is RL 34.7m, which allows for 500mm 

freeboard to the building floor level from the 1 in 100 year water level. 

 The existing levels and arrangement at the downstream end of the overland flow 

path around the culvert beneath Bernera Road will be maintained as per the current 

arrangement.  The flows being directed to the existing culverts in Bernera Road will 

also match existing (following site attenuation).  This will ensure a no worsening 

effect relating to overland flow and flooding issues of adjacent and downstream 

properties. 

The HEC-RAS assessment shows that the overland flow which emanates from 

Kurrajong Road and the residential catchment to the south of the site can be conveyed 

through the property in a safe and effective manner.  
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5.5 Cabramatta Creek  

Cabramatta Creek is located some 450m to the west of the development and is subject 

to flash flooding and overland flow.  Review of the Cabramatta Creek Floodplain 

Management Study and Plan, October 2004, produced by Bewsher Consulting Pty Ltd 

for Liverpool City Council & Fairfield City Council, shows that the Q100 ARI flood 

extent extends along Yarrunga Road some 250m to its intersection with Kookaburra 

Road North.   

The Cabramatta Creek flood extent can be seen to be at least 200m from the closest 

boundary of the development site.  The site is not affected by, nor will it effect, flood 

events within Cabramatta Creek.  The development is above the flood planning levels 

related to Cabramatta Creek and no additional design measures are required to be 

introduced as a result of flooding in Cabramatta Creek. 

The Cabramatta Creek Floodplain Management Study and Plan, October 2004 is a 

publically available document available for download from the Liverpool City Council 

website. 
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6 WATER QUANTITY MANAGEMENT 

Liverpool City Council requires water quantity management, or stormwater detention, 

to be provided to limit the runoff discharged from private property into the underground 

piped drainage system to pre-developed flow and to assist in mitigating the increased 

stormwater runoff generated by development. 

Attenuation of stormwater runoff from the development is proposed to be managed via 

a number of detention tanks provided in strategic locations for each of the development 

lots.  As discussed with Liverpool Council the objective is to attenuate stormwater flow 

from the development to pre-developed flows. 

Sizing of the basin systems has been completed using DRAINS modelling software in 

accordance with the Liverpool City Council Policy for the 1 in 2 year ARI to 1 in 100 

year ARI storms for various durations.  The modelling accounts for  

Table 7.1 provides details for the pre and post development flows and storage for the 

total detention system.  The critical storm duration for the 1in 2 year, 1in 20 year and 1 

in 100 year ARI storms is 2 hours and flows and storage information are provided for 

this storm. 

ARI Pre-

developed 

Flow 

(m
3
/s) 

Post Developed Flow 

(m
3
/s) 

Un-

attenuated 

Attenuated 

2 2.31 4.49 2.29 

20 5.28 7.423 3.45 

100 6.64 9.209 5.55 

Table 7.1. Site and Detention Hydrology 

Indicative locations of the eight (8) detention systems can be found on drawings 

Co8753.11-DA41 to DA44.  These have been shown as detention tanks on the planning 

application drawings.  The final arrangement of tanks would be confirmed in detail 

design stage, ensuring the flow arrangements of Table 7.1 are achieved.  Indicative 

hydrological and storage arrangements are shown below. 

ARI Post Developed Flow (m
3
/s) Storage 

(m
3
) Un-

attenuated 

Attenuated 

Low Flow High Flow Total 

2 0.99 0.523 0 0.523 650 

20 1.48 0.820 0 0.820 975 

100 2.04 0.914 0.401 1.31 1100 

Table 7.2. Detention Tank A  

 

ARI Post Developed Flow (m
3
/s) Storage 

(m
3
) Un-

attenuated 

Attenuated 

Low Flow High Flow Total 

2 0.9 0.499 0 0.499 355 

20 1.35 0.739 0 0.739 670 

100 1.65 0.803 0.487 1.29 750 

Table 7.3. Detention Tank B 
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ARI Post Developed Flow (m
3
/s) Storage 

(m
3
) Un-

attenuated 

Attenuated 

Low Flow High Flow Total 

2 0.394 0.251 0 0.251 125 

20 0.592 0.378 0 0.378 220 

100 0.713 0.423 0.132 0.553 260 

Table 7.4. Detention Tank C  

ARI Post Developed Flow (m
3
/s) Storage 

(m
3
) Un-

attenuated 

Attenuated 

Low Flow High Flow Total 

2 0.16 0.086 0 0.086 65 

20 0.241 0.127 0 0.127 115 

100 0.291 0.137 0.089 0.226 130 

Table 7.5. Detention Tank D 

ARI Post Developed Flow (m
3
/s) Storage 

(m
3
) Un-

attenuated 

Attenuated 

Low Flow High Flow Total 

2 0.187 0.073 0 0.073 105 

20 0.280 0.105 0 0.105 190 

100 0.338 0.113 0.114 0.227 220 

Table 7.6. Detention Tank E 

ARI Post Developed Flow (m
3
/s) Storage 

(m
3
) Un-

attenuated 

Attenuated 

Low Flow High Flow Total 

2 0.316 0.182 0 0.182 110 

20 0.474 0.270 0 0.270 210 

100 0.573 0296 0.154 0.448 240 

Table 7.7. Detention Tank F 

ARI Post Developed Flow (m
3
/s) Storage 

(m
3
) Un-

attenuated 

Attenuated 

Low Flow High Flow Total 

2 0.272 0.129 0 0.129 130 

20 0.406 0.185 0 0.185 250 

100 0.493 0.194 0.208 0.402 275 

Table 7.8. Detention Tank G 

ARI Post Developed Flow (m
3
/s) Storage 

(m
3
) Un-

attenuated 

Attenuated 

Low Flow High Flow Total 

2 1.04 0.425 0 0.425 620 

20 1.55 0.615 0 0.615 1100 

100 1.88 0.676 0.438 1.11 1300 

Table 7.9. Detention Tank H 

The modelling has shown that, with the provision of a total storage volume of 4275m
3
 

contained in eight modelled systems, stormwater flows from the development will be 

attenuated to predevelopment flows.  Detention storage will fully active and will be 

provided as a series of underground tanks, and where available as above ground basins 
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in open space and conservation areas.  The proposed detention system meets the policy 

requirements of Liverpool City Council.  The modelling allows for 1.0 Ha (5%) of the 

site to be un-attenuated and includes the eastern access road and landscaped batters.  We 

also confirm that the flow from the site (2.33m
3
/s) being directed to the existing Bernera 

Road culvert system are approximately 20% less than the pre-developed flow of 

3.0m
3
/s. 
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7 STORMWATER QUALITY CONTROLS 

7.1 Regional Parameters 

There is a need to provide design which incorporates the principles of Water Sensitive 

Urban Design (WSUD) and to target pollutants that are present in the stormwater so as 

to minimise the adverse impact these pollutants could have on receiving waters and to 

also meet the requirements specified by Liverpool City Council. 

Liverpool City Council have nominated, in Section 6.4 of Part 1 of their DCP 2008, the 

requirements for stormwater quality to be performed on a catchment wide basis. These 

are presented in terms of annual percentage pollutant reductions on a developed 

catchment and are as follows: 

Gross Pollutants 90% 

Total Suspended Solids 80% 

Total Phosphorus 45% 

Total Nitrogen 45% 

Total Hydrocarbons 90% 

 

7.2 Proposed Stormwater Treatment System 

Developed impervious areas including roof, hardstand, car parking, roads and other 

extensive impervious areas are required to be treated by the Stormwater Treatment 

Measures (STM’s).  The STM’s shall be sized according to the whole catchment area of 

the development.  The STM’s for the development shall be based on a treatment train 

approach to ensure that all of the objectives above are met.   

Components of the treatment train for the development are as follows: 

 Treatment of stormwater on the development is to be performed via the provision of 

a treatment train of proprietary systems; 

 Primary treatment will be completed via Gross Pollutant Trap (GPT).  The proposed 

GPT is the Humegard; 

 Tertiary treatment is to be performed via Humeceptor Hydrodynamic separation 

system;  

 It is noted that stormwater from the upstream catchments will bypass treatment 

systems and undeveloped areas are not included in the modelling; and 

 A portion of the future building roof wills also provide a level of treatment via 

rainwater reuse and settlement within rainwater tanks.  Indicative locations and sizes 

of rainwater tanks has been included in the modelling of the development and 

shown on drainage layout plans. 
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7.3 Stormwater Quality Modelling 

7.3.1 Introduction 

The MUSIC model was chosen to model water quality. This model has been released by 

the Cooperative Research Centre for Catchment Hydrology (CRCCH) and is a standard 

industry model for this purpose. MUSIC (the Model for Urban Stormwater 

Improvement Conceptualisation) is suitable for simulating catchment areas of up to 100 

km
2
 and utilises a continuous simulation approach to model water quality.

By simulating the performance of stormwater management systems, MUSIC can be 

used to predict if these proposed systems and changes to land use are appropriate for 

their catchments and are capable of meeting specified water quality objectives (CRC 

2002). The water quality constituents modelled in MUSIC and of relevance to this 

report include Total Suspended Solids (TSS), Total Phosphorus (TP) and Total Nitrogen 

(TN). 

The pollutant retention criteria set out in Councils DCP and nominated in Section 7.1 of 

this report were used as a basis for assessing the effectiveness of the selected treatment 

trains. 

The MUSIC model “8487.11_Rev1.sqz”was set up to examine the effectiveness of the 

water quality treatment train and to predict if council requirements have been achieved. 

The layout of the MUSIC model is presented in Appendix B. 

7.3.2 Rainfall Data 

Six minute pluviographic data which has been sourced from the Bureau of Meteorology 

(BOM) as nominated below.  Evapo-transpiration data for the period was sourced from 

the Sydney Monthly Areal PET data set supplied with the MUSIC software. 

Input   Data Used 

Rainfall Station 67035 Liverpool (Whitlam) 

Rainfall Period  1 January 1967 – 31 December 1976 

(10 years) 

Mean Annual Rainfall (mm) 857 

Evapotanspiration Sydney Monthly Areal PET 

Model Timestep 6 minutes 

7.3.3 Rainfall Runoff Parameters 

Parameter  Value 

Rainfall Threshold  1.40 

Soil Storage Capacity (mm)  170 

Initial Storage (% capacity)   30 

Field Capacity (mm)   70 

Infiltration Capacity Coefficient a 210 

Infiltration Capacity exponent b  4.7 

Initial Depth (mm)  10 

Daily Recharge Rate (%)  50 

Daily Baseflow Rate (%)  4 

Daily Seepage Rate (%)  0 
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7.3.4 Pollutant Concentrations& Source Nodes 

Pollutant concentrations for source nodes are not available from Liverpool City 

Council.  The source nodes used are based on the land use parameters defined by the 

nearby Blacktown City Council and are shown as per the Table 8.1: 

Flow Type Surface 

Type 

TSS (log10 values) TP (log10 values) TN (log10 values) 

Mean Std Dev. Mean Std Dev. Mean Std Dev. 

Baseflow Roof 1.20 0.17 -0.85 0.19 0.11 0.12 

 Roads 1.20 0.17 -0.85 0.19 0.11 0.12 

 Landscaping 1.2 0.17 -0.85 0.19 0.11 0.12 

Stormflow Roof  1.30 0.32 -0.89 0.25 0.30 0.19 

 Roads 2.43 0.32 -0.30 0.25 0.34 0.19 

 Landscaping 2.15 0.32 -0.6 0.25 0.30 0.19 

Table 8.1. Pollutant Concentrations 

The MUSIC model has been setup with a treatment train approach based on the 

pollutant concentrations in Table 7.1 above and the catchments shown on drawing 

Co8487.11-DA40 in Appendix A. 

7.3.5  Treatment Nodes 

Gross Pollutant Trap and Hydrodynamic Separation device treatment nodes have been 

used in the modelling of the development as provided by the suppliers of the products 

based on testing completed by the product manufacturers.  Detention basin and swale 

nodes were also introduced to the model using typical parameters contained in MUSIC 

modelling guidelines. 

 

Gross Pollutant Trap (Humegard) 

Parameter     Value 

Treatable Flow   1.2m3/s (6 month ARI flow) 

Pollutant Reductions 

TSS      46 % 

TP     20 % 

TN     20 % 

GP’s     85 % 

 

Hydrodynamic Seperator (Humeceptor) 

Parameter     Value 

Treatable Flow   1.2m3/s (6 month ARI flow) 

Pollutant Reductions 

TSS      80 % 

TP     30 % 

TN     30 % 

GP’s     98 % 
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7.3.6 Results 

Table 7.3 shows the results of the MUSIC analysis. The reduction rate is expressed as a 

percentage and compares the post-development pollutant loads without treatment versus 

post-development loads with treatment. 

 
 Source Residual Load % Reduction Target Met 

Total Suspended Solids 

(kg/yr) 

28,700 975 96.6 Y 

Total Phosphorus (kg/yr) 52.5 14.6 72.1 Y 

Total Nitrogen (kg/yr) 278 152 45.4 Y 

Gross Pollutants (kg/yr) 3140 0 100 Y 

Table 7.3. MUSIC analysis results 

The model results indicate that, through the use of the STM’s in the treatment train, 

pollutant load reductions for Total Suspended Solids, Total Phosphorous, Total 

Nitrogen and Gross Pollutants will meet the requirements of Part 1 of Liverpool City 

Councils DCP 2008 on an overall catchment basis. 

7.3.7 Modelling Discussion 

MUSIC modelling has been performed to assess the effectiveness of the selected 

treatment trains and to ensure that the pollutant retention requirements of Part 1 of 

Councils DCP 2008 have been met.  

The MUSIC modelling has shown that the proposed treatment train of STM’s will 

provide stormwater treatment which will meet council requirements in an effective and 

economical manner. 

Hydrocarbon removal cannot easily be modelled with MUSIC software.  The proposed 

distribution/ storage facility would be expected to produce low source loadings of 

hydrocarbons. Potential sources of hydrocarbons would be limited to leaking engine 

sumps or for accidental fuel spills/leaks and leaching of bituminous pavements (car 

parking only).  The potential for hydrocarbon pollution is low and published data from 

the CSIRO indicates that average concentrations from Industrial sites are in the order of 

10mg/L and we would expect source loading from this site to be near to or below this 

concentration.  Hydrocarbon pollution will be treated by the treatment train of propriety 

devices described above and based on the manufacturers testing would achieve a 90% 

reduction of this pollutant. 

Given the expected low source loadings of hydrocarbons and removal efficiencies of the 

treatment devices we consider that the requirements of the Liverpool City Council have 

been met. 

 

7.4 Stormwater Harvesting 

Stormwater harvesting refers to the collection of stormwater from the developments 

internal stormwater drainage system for re-use in non-potable applications.  Stormwater 
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from the stormwater drainage system can be classified as either rainwater where the 

flow is from roof areas only, or stormwater where the flow is from all areas of the 

development.  

Rainwater harvesting will be required for the development in order to meet Liverpool 

Council Policy and NSW Department of Planning and The Environment requirements 

with the aim being to reduce overall demand by providing re-use for non-potable 

applications.  Internal uses include such applications as toilet flushing while external 

applications will be used for irrigation.  

Indicative locations for rainwater tanks have been made on the master plan layout for 

the development.  As individual building uses have not yet been defined as part of this 

application, sizing of rainwater tanks has not been undertaken.  These would be defined 

in future detail design and development applications based on a water balance 

assessment as outlined in Council Policy and the document Managing Urban 

Stormwater: Harvesting and Reuse  – 2006 (NSW DEC). 

In general terms the rainwater harvesting systems are expected to comprise an in-line 

tank for the collection and storage of rainwater.  At times when the rainwater storage 

tank is full rainwater can pass through the tank and continue to be discharged via 

gravity into the stormwater drainage system.  Rainwater from the storage tank will be 

pumped for distribution throughout the development in a dedicated non-potable water 

reticulation system.  This however would be, as noted, subject to future detail design. 

 

7.5 Maintenance And Monitoring 

It is important that each component of the water quality treatment train is properly 

operated and maintained. In order to achieve the design treatment objectives, an 

indicative maintenance schedule has been prepared (refer to Table 8.5 below) to assist 

in the effective operation and maintenance of the various water quality components. 

Note that inspection frequency may vary depending on site specific attributes and 

rainfall patterns in the area. In addition to the below nominated frequency it is 

recommended that inspections are made following large storm events. 
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Table 8.5. Indicative Maintenance Schedule 

MAINTENANCE 

ACTION 

FREQUENCY RESPONSIBILITY PROCEDURE 

SWALES/ LANDSCAPED AREAS 

Check density of 

vegetation and ensure 

minimum height of 

150mm is maintained. 

Check for any 

evidence of weed 

infestation 

Six monthly Maintenance 

Contractor 

Replant and/or fertilise, 

weed and water in 

accordance with 

landscape consultant 

specifications 

Inspect swale for 

excessive litter and 

sediment build up 

Six monthly Maintenance 

Contractor 

Remove sediment and 

litter and dispose in 

accordance with local 

authorities’ requirements. 

Check for any 

evidence of 

channelisation and 

erosion 

Six monthly/ 

After Major 

Storm 

Maintenance 

Contractor 

Reinstate eroded areas so 

that original, designed 

swale profile is 

maintained 

Weed Infestation Three Monthly Maintenance 

Contractor 

Remove any weed 

infestation ensuring all 

root ball of weed is 

removed. Replace with 

vegetation where 

required. 

Inspect swale surface 

for erosion 

Six Monthly Maintenance 

Contractor 

Replace top soil in eroded 

area and cover and secure 

with biodegradable fabric. 

Cut hole in fabric and 

revegetate. 

OSD SYSTEM 

Check all items 

nominated for 

SWALES/ 

LANDSCAPED 

AREAS above 

Refer to 

SWALES/ 

LANDSCAPED 

AREAS section 

above 

Refer to SWALES/ 

LANDSCAPED 

AREAS section 

above 

Refer to SWALES/ 

LANDSCAPED AREAS 

section above 

Inspect and remove 

any blockage from 

orifice 

Six Monthly Maintenance 

Contractor/ Owner 

Remove grate and screen 

to inspect orifice. 

Inspect trash screen 

and clean 

Six Monthly Maintenance 

Contractor/ Owner 

Remove grate and screen 

if required to clean it. 

Inspect flap valve and 

remove any blockage. 

Six Monthly Maintenance 

Contractor/ Owner 

Remove grate. Ensure 

flap valve moves freely 
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MAINTENANCE 

ACTION 

FREQUENCY RESPONSIBILITY PROCEDURE 

and remove any 

blockages or debris. 

Inspect pit sump for 

damage or blockage. 

Six Monthly Maintenance 

Contractor/ Owner 

Remove grate & screen. 

Remove sediment/ sludge 

build up and check orifice 

and flap valve is clear. 

Inspect storage areas 

and remove debris/ 

mulch/ litter etc likely 

to block screens/ 

grates. 

Six Monthly Maintenance 

Contractor/ Owner 

Remove debris and 

floatable materials. 

Check attachment of 

orifice plate and screen 

to wall of pit 

Annually Maintenance 

Contractor 

Remove grate and screen. 

Ensure plate or screen 

mounted securely, tighten 

fixings if required. Seal 

gaps if required. 

Check orifice diameter 

is correct and retains 

sharp edge. 

Five yearly Maintenance 

Contractor 

Compare diameter to 

design (see Work-as-

Executed) and ensure 

edge is not pitted or 

damaged. 

Check screen for 

corrosion 

Annually Maintenance 

Contractor 

Remove grate and screen 

and examine for rust or 

corrosion, especially at 

corners or welds. 

Inspect overflow weir 

and remove any 

blockage 

Six monthly Maintenance 

Contractor/ Owner 

Ensure weir is free of 

blockage. 

Inspect walls for 

cracks or spalling 

Annually Maintenance 

Contractor 

Remove grate to inspect 

internal walls, repair as 

necessary. 

Check step irons Annually Maintenance 

Contractor 

Ensure fixings are secure 

and irons are free from 

corrosion. 

RAINWATER TANK 

Check for any 

clogging and blockage 

of the first flush device 

Monthly Maintenance 

Contractor 

First flush device to be 

cleaned out 

Check for any 

clogging and blockage 

of the tank inlet -

Six monthly Maintenance 

Contractor 

Leaves and debris to be 

removed from the inlet 

leaf/litter screen 
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MAINTENANCE 

ACTION 

FREQUENCY RESPONSIBILITY PROCEDURE 

leaf/litter screen 

Check the level of 

sediment within the 

tank 

Every two years Maintenance 

Contractor 

Sediment and debris to be 

removed from rainwater 

tank floor if sediment 

level is greater than the 

maximum allowable 

depth as specified by the 

hydraulic consultant 

INLET & JUNCTION PITS 

Inside of pits Six Monthly Maintenance 

Contractor 

Remove grate and inspect 

internal walls and base, 

repair where required. 

Remove any collected 

sediment, debris, litter.  

Outside of pits Four Monthly/ 

After Major 

Storm 

Maintenance 

Contractor 

Clean grate of collected 

sediment, debris, litter 

and vegetation. 

PROPRIETARY TREATMENT DEVICES (GPT AND HYDRODYNAMIC) 

Refer to Manufacturers 

Operation and 

Maintenance Manuel 

Annually Maintenance 

Contractor 

Refer to Manufacturers 

Operation and 

Maintenance Manuel 

STORMWATER SYSTEM 

General Inspection of 

complete stormwater 

drainage system 

Bi-annually Maintenance 

Contractor 

Inspect all drainage 

structures noting any 

dilapidation in structures 

and carry out required 

repairs. 
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8 EROSION & SEDIMENT CONTROL PLAN 

An erosion and sediment control plan (ESCP) is included in drawings Co8753.11-DA20 

and DA25. These plans show the works can proceed without polluting receiving waters. 

A detailed plan will be prepared after development consent is granted and before works 

commence. 

8.1 General Conditions 

1. The ESCP is to be read in conjunction with the engineering plans, and any other 

plans or written instructions that may be issued by the site manager, council 

inspector or other authorised representative in relation to development at the subject 

site. 

2. Contractors will ensure that all soil and water management works are undertaken as 

instructed in this report and constructed following the guidelines stated in Managing 

Urban Stormwater, Soils and Construction (1998) and Liverpool Council’s 

specifications. 

3. All subcontractors will be informed by the site manager of their responsibilities in 

minimising the potential for sedimentation and soil erosion. 

8.2 Land Disturbance 

1. Where practicable, the soil erosion hazard on the site will be kept as low as possible 

and as recommended in Table 1 

Land Use Limitation Comments 

Construction 

areas 

Limited to 5 (preferably 2) 

metres from the edge of any 

essential construction activity as 

shown on the engineering plans. 

All site workers will clearly recognise 

these areas that, where appropriate, 

are identified with barrier fencing 

(upslope) and sediment fencing 

(downslope), or similar materials. 

Temporary 

construction 

access 

Limited to a maximum width of 

5 metres 

The site manager will determine and 

mark the location of these zones 

onsite. All site workers will comply 

with these restrictions. 

Remaining lands Entry prohibited except for 

essential management works 

 

Table 9.1. Limitations to access 
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8.3 Erosion & Sediment Control Conditions 

1. Clearly visible barrier fencing shall be installed as shown on drawing Co8753.11-

DA20 and elsewhere at the discretion of the site superintendent to ensure traffic 

control and prohibit unnecessary site disturbance. Vehicular access to the site shall 

be limited to only those essential for construction work and they shall enter the site 

only through the stabilised access points. 

2. Soil materials will be replaced in the same order they are removed from the ground. 

It is particularly important that all subsoils are buried and topsoils (landscaped areas 

only) remain on the surface at the completion of works. 

3. The construction program should be scheduled so that period of time from starting 

land disturbance to stabilisation is minimised. 

4. Notwithstanding this, schedule works so that the duration from the conclusion of 

land shaping to completion of final stabilisation is less than 20 working days. 

5. Land recently established with grass species will be watered regularly until an 

effective cover has properly established and plants are growing vigorously. Further 

application of seed might be necessary later in areas of inadequate vegetation 

establishment. 

6. Where practical, foot and vehicular traffic will be kept away from all recently 

established areas 

7. Earth batters shall be constructed in accordance with the Geotechnical Engineers 

Report or with as law a gradient as practical but not steeper than: 

 2H:1V where slope length is less than 7 metres 

 2.5H:1V where slope length is between 7 and 10 metres 

 3H:1V where slope length is between 10 and 12 metres 

 4H:1V where slope length is between 12 and 18 metres 

 5H:1V where slope length is between 18 and 27 metres 

 6H:1V where slope length is greater than 27 metres 

8. All earthworks, including waterways/drains/spillways and their outlets, will be 

constructed to be stable in at least the design storm event of 1 in 2 year ARI (Q2). 

9. During windy weather, large, unprotected areas will be kept moist (not wet) by 

sprinkling with water to keep dust under control. In the event water is not available 

in sufficient quantities, soil binders and/or dust retardants will be used or the surface 

will be left in a cloddy state that resists removal by wind. 
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8.4 Pollution Control Conditions 

1. Stockpiles will not be located within 5 metres of hazard areas, including likely areas 

of high velocity flows such as waterways, paved areas and driveways. 

2. Sediment fences will: 

a) Be installed where shown on the drawings, and elsewhere at the discretion of the 

site superintendent to contain the coarser sediment fraction (including 

aggregated fines) as near as possible to their source. 

b) Have a catchment area not exceeding 720 square metres, a storage depth 

(including both settling and settled zones) of at least 0.6 metres, and internal 

dimensions that provide maximum surface area for settling, and 

c) Provide a return of 1 metre upslope at intervals along the fence where catchment 

area exceeds 720 square meters, to limit discharge reaching each section to 10 

litres/second in a maximum 20 year tc discharge. 

3. Sediment removed from any trapping device will be disposed of in locations where 

further erosion and consequent pollution to down slope lands and waterways will 

not occur. 

4. Water will be prevented from directly entering the permanent drainage system 

unless it is relatively sediment free (i.e. the catchment area has been permanently 

landscaped and/or likely sediment has been treated in an approved device). 

Nevertheless, stormwater inlets will be protected. 

5. Temporary soil and water management structures will be removed only after the 

lands they are protecting are fully stabilised. 

8.5 Waste Management Conditions 

Acceptable bind will be provided for any concrete and mortar slurries, paints, acid 

washings, lightweight waste materials and litter. Clearance service are to be provided by 

the respective contractors at least weekly. 

8.6 Site Inspection and Maintenance 

1. A self-auditing program will be established based on a check sheet (refer Appendix 

D). A site inspection using the check sheet will be made by the site manager: 

 At least weekly; 

 Immediately before site closure; and 

 Immediately following rainfall events in excess of 5mm in any 24 hour period. 

The self audit will include: 

 Recording the condition of every sediment control device; 

 Recording maintenance requirements (if any) for each sediment control device; 

 Recording the volumes of sediment removed from sediment retention systems, 

where applicable; 

 Recording the site where sediment is disposed; and 
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 Forwarding a signed duplicate of the completed Check Sheet to the project 

manager/developer for their recording. 

2. In addition, the site manager will be required to oversee the installation and 

maintenance of all soil and water management works on the site. The person shall 

be required to provide a short monthly written report to the superintendant. The 

responsible person will ensure that: 

 The plan is being implemented correctly; 

 Repairs are undertaken as required; and 

 Essential modifications are made to the plan if and when necessary. 

The report shall include a certificate that works have been carried out in accordance 

with the plan. 

3. Waste bins will be emptied as necessary. Disposal of waste will be in a manner 

approved by the Site Superintendent. 

4. Proper drainage will be maintained. To this end, drains (including inlet and outlet 

works) will be checked to ensure that they are operating as intended, especially that: 

 No low points exist that can fill and overtop in a large storm event; 

 Areas of erosion are repaired (e.g. lined with a suitable material) and/or velocity 

of flow is reduced appropriately through construction of small check dams and 

installing additional diversion upslope; and 

 Blockages are cleared (these night occur because of sediment pollution, 

sand/soil/spoil being deposited in or too close to them, breached by vehicle 

wheels, etc.). 

5. Sand/soil/spoil materials placed closer than 2 metres from hazard areas will be 

removed. Such hazard areas include areas of high velocity water flows (e.g. 

waterways and gutters), paved areas and driveways. 

6. Recently stabilised lands will be checked to ensure that erosion hazard has been 

effectively reduced. Any repairs will be initiated as appropriate. 

7. Excessive vegetation growth will be controlled through mowing or slashing. 

8. All sediment detention systems will be kept in good working condition. In 

particular, attention will be given to: 

a) Recent works to ensure they have not resulted in diversion of sediment laden 

water away from them; 

b) Degradable products to ensure they are replaced as required; and 

c) Sediment removal, to ensure the design capacity remains in the settling zone. 

9. Any pollutants removed from sediment basins or litter traps will be disposed of in 

areas where further pollution to down slope lands and waterways should not occur. 

10. Additional erosion and/or sediment control works will be constructed as necessary 

to ensure the desired protection is given to down slope lands and waterways, i.e. 
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make ongoing changes to the plan where it proves inadequate in practice or is 

subjected to changes in conditions at the work site or elsewhere in the catchment. 

11. Erosion and sediment control measures will be maintained in a functioning 

condition until all earthwork activities are completed and the site fully stabilised. 

12. Litter, debris and sediment will be removed from the gross pollutant traps and trash 

racks as required. 
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9 CONCLUSION 

This Civil Engineering Details Report has been prepared to support the application for a 

proposed warehouse and distribution development of at Yarrunga Street, Prestons. 

A civil engineering strategy for the site has been developed which provides a best 

practice solution within the constraints of the existing landform and proposed 

development layout.  Within this strategy a stormwater quantity and quality 

management strategy has been developed to reduce both peak flows and pollutant loads 

in stormwater leaving this site.  The stormwater management for the development has 

been designed in accordance with Liverpool City Council’s Part 1 of DCP2008. 

The stormwater layout for the development maintains the existing catchment 

breakdown and three site discharge points are proposed.  A hydrological assessment has 

been undertaken which confirms local post development flows from the site will be less 

than pre-development flows and demonstrates that the site discharge would not 

adversely affect any land, drainage system or watercourse as a result of the 

development.  A stormwater detention system comprising active storage of 4275m
3
 is 

proposed to attenuate developed stormwater flows to pre-developed flows.  This will be 

provided by a number of detention tanks located strategically throughout the 

development site which align with the existing catchment breakdown and architectural 

layout over the site. 

A trunk drainage system comprising conveyance of 13.3m
3
/s via in-ground culverts and 

overland flow from the southern residential catchment has been made.  This conveys 

stormwater through the site from the existing low point on Kurrajong Road, through the 

site to the existing Bernera Road culvert crossing.  Existing levels and flow arrangement 

at the Bernera Road culverts remain consistent with the existing scenario ensuring a no-

worsening effect on the existing flooding which has been identified by Liverpool 

Council in the area. 

During the construction phase, a Sediment and Erosion Control Plan will be in place to 

ensure the downstream drainage system and receiving waters are protected from 

sediment laden runoff. 

During the operational phase of the development, a treatment train incorporating the use 

Stormwater Treatment Measures (STM’s) comprising a proprietary treatment train of 

gross pollutant trap, detention tanks and vortech style hydrodynamic separation unit 

have been proposed to mitigate the increase in stormwater pollutant loads generated by 

the development.  MUSIC modelling results indicate that the proposed STM are 

effective in reducing pollutant loads from the stormwater discharging from the site and 

that the provided treatment meet the requirements of Council’s pollution reduction 

targets.  Best management practices have been applied to the development to ensure that 

the quality of stormwater runoff is not detrimental to the receiving environment. 

It is recommended the management strategies in this report be approved and 

incorporated into the future detailed design. 
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Appendix A 

DRAWINGS BY COSTIN ROE CONSULTING 
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