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Disclaimer 

This report has been prepared on behalf of and for the exclusive use of Jacfin Pty Ltd, and is
subject to and issued in accordance with the agreement between Jacfin Pty Ltd and 
WorleyParsons.  WorleyParsons accepts no liability or responsibility whatsoever for it in respect of 
any use of or reliance upon this report by any third party.  

Copying this report without the permission of Jacfin Pty Ltd or WorleyParsons is not permitted. 
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1. EXECUTIVE SUMMARY 

1.1 Water Management Strategy 

The proposed Water Management Strategy has been designed to implement the principles of Water
Sensitive Urban Design (WSUD) and Ecologically Sustainable Development (ESD) through meeting 
the following objectives: 

• reduce potable water use by harvesting roof runoff; 
• allowance of dual pipe from rainwater tank in the development to permit connection by

government in future to a possible regional reuse strategy; 
• maintain peak runoff rates from the site at existing rates; 
• convey external flows safely through the site; 
• ensure development does not result in pollution of the waterways from runoff and that the

transportation of pollutants is minimised; 
• control of sediment erosion and runoff during construction to prevent pollution in accordance

with “Blue Book” government guidelines; and 
• provide minor and major trunk drainage system on the site to conform to Council’s

specifications. 

1.2 Servicing Strategy 

It is understood that sufficient assets exist in the vicinity of the site subject to local extensions and
upgrades. These services include potable water, sewerage, electricity, gas and telecommunications.
These initial findings are subject to confirmation from the relative service providers following further
investigation and design. 
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2. INTRODUCTION 

Jacfin Pty Ltd proposes a warehouse development on their land, Lot 11 DP 229784, being
approximately 4.1ha located in the Erskine Business Park.  The site is zoned employment under the 
Penrith LEP 1994.  It has a triangular plan shape with the southern boundary adjacent to the Sydney
Water water supply pipeline, the northern boundary is shared with the CSR site and the western 
boundary is shared with the Austral Brick site.  Both these sites have been the subject of recent major
project submissions to the Department of Planning. 

The site is presently used for grazing purposes and is gently sloping towards the west. 

The Minister for Planning declared on the 6th September 2007 that the development on the subject 
site was a project to which Part 3A of the EPA Act applies. Jacfin Pty Ltd has prepared a Part 3A
Project Application for the proposed development. The Director General’s requirements (Project
Application No. 07_0153) were issued on 26 November 2007. 

This report has been prepared on behalf of Jacfin Pty Ltd to support the Project Application and
addresses the Director General’s requirements to consider the soil and water management issues.
The Director General’s requirements are included at Appendix B.  This report also details the 
proposed access road, crossing of the CSR relocated creek and servicing of the site. The report by
Dr. Steve Webb addresses the issues associated with flooding and stability of the CSR relocated
creek.  The proposed development is depicted on Figure 1. It is proposed to construct and operate a 
warehouse facility, including associated offices and car parking.  
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3. WATER MANAGEMENT 

3.1 Objectives

The proposed Water Management Strategy has been designed to implement the principles of Water
Sensitive Urban Design (WSUD) and Ecologically Sustainable Development (ESD) through meeting 
the following objectives: 

• reduce potable water use by harvesting roof runoff; 
• allowance of dual pipe from rainwater tank in the development to permit connection by

government in future to a possible regional reuse strategy; 
• maintain peak runoff rates from the site at existing rates; 
• convey external flows safely through the site; 
• ensure development does not result in pollution of the waterways from runoff and that the

transportation of pollutants is minimised; 
• control of sediment erosion and runoff during construction to prevent pollution in accordance

with “Blue Book” government guidelines; and 
• provide minor and major trunk drainage system on the site to conform to Council’s

specifications. 

The Penrith Development Control Plan (DCP) 2006 contains the controls for the Erskine Business
Park.  The drainage strategy for the industrial area has been devised as part of the formulation of the 
DCP and Section 94 Contributions Plan.  The site is located in the western catchment – South Creek.
The drainage strategy incorporates a regional detention/water quality control basin immediately
upstream of Erskine Park Road along with various channel and culvert improvements.  It is not clear
to what extent these regional facilities provide controls for the proposed development on the subject
lot. As such it is proposed that the development on the subject site would conform to the 
requirements of the DCP SREP No.20 – Nepean River and the South Creek Stormwater
Management Plan by adopting the above objectives. 

The drainage strategy for this site has been designed to be consistent with the trunk drainage system
proposed for the CSR site and with the associated relocated creek. 

3.2 Potable Water Use Reduction 

It is proposed to collect stormwater run-off from the warehouse roof and drain into a 20,000L 
rainwater tank. The rainwater tank will be plumbed directly to the toilet facilities on site. In addition 
allowance will be made to permit connection by the State Government in the future to a possible
regional reuse strategy. 
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3.3 Stormwater Flow Management 

3.3.1 Peak Flow Rates 

The software package DRAINS has been used to estimate the peak flow rates for the site for the 
existing, proposed and proposed with detention scenarios. The input parameters presented in Table
3-1 have been used in the DRAINS modelling. 

Table 3-1 – DRAINS Parameters 

Parameter Adopted 

Paved Storage (mm)  1 

Grassed Storage (mm) 5 

Soil Type 3 

Antecedent Moisture Condition 3 

3.3.2 Existing Flows 

The peak flows discharging from the site under existing conditions for design storms ranging from the 
5 year Average Recurrence Interval (ARI) to the 100 year ARI are provided in Table 3-2. The existing
scenario has been modelled as one 4.29ha catchment with a 5% impervious fraction in isolation from
the external flows the management of which are discussed in Section 3.4. 

Table 3-2 – DRAINS Derived Flows (Existing)

Design Storm 

(ARI) 

Peak Flow
(m3/s) 

Critical Duration (min) 

5yr  1.51 5 

10yr 1.77 5 

20yr 2.11 5 

100yr 2.61 5 
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3.3.3 Proposed Flows – No Stormwater Detention 

For proposed conditions scenario the site has been broken into subcatchments as outlined in Table 
3-3 to represent the degree of development presented in Figure 1. 

Table 3-3 – Proposed Subcatchments 

Subcatchment Area (ha) Impervious (%)

Templar Road 0.11 100 

Entry Road 0.30 60 

Roof 2.10 100 

Carpark 0.92 60 

Raingarden 0.10 0 

Truck bays / Landscaping 0.76 80 

The peak flows discharge from the site under developed conditions at the outlet for storm events
ranging from the 5 year ARI to the 100 year ARI are presented in Table 3-4. 

Table 3-4 –DRAINS Derived Flows (Proposed Conditions – No Detention) 

Design Storm 

(ARI) 

Peak Flow
(m3/s) 

Critical Duration 

(min) 

5yr 2.0 25 

10yr 2.28 25 

20yr 2.62 25 

100yr 3.17 5 

As expected, peak flows are predicted to increase (i.e. without detention measures) under proposed
conditions due to the increase in impervious areas within the site. The onsite detention strategy for
the proposed development would ensure there is no net increase in peak flows under post
development conditions. 
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3.3.4 Proposed Flows – With Stormwater Detention  

The management of peak flows and stormwater runoff volume will be achieved through the use of 
above ground storage over the two bioretention swales and rain gardens as described in Section 3.5.
The western swale will collect run-off from the truck bays and the northern swale will collect runoff
from the access road and eastern carparking facilities. While the raingarden will collect water from the
overflow of the rainwater tank connected to the roof.  

The swales and rain gardens will act as the on-site detention (OSD) storage as well as provide water
quality control.  

Drains has been used to estimate the volume of storage required to ensure that peak flows from the
site with detention do not increase in comparison with existing state. The volume of surface storage 
required is outlined in Table 3-5. 

Table 3-5 – Detention Storage 

Location  Volume (m3)

Swale 1 75 

Swale 2 70 

Raingarden 365 

The peak flows discharge from the outlet of the site under developed conditions with detention for 
storm events ranging from the 5 year ARI to the 100 year ARI are presented in Table 3-6. It can be 
seen that with the inclusion of the above detention the peak flows exiting the site do not increase from 
the existing scenario. The peak flows in the developed with treatment scenario are significantly less
than the existing state therefore there will be some refinement as a result of further more detailed
design of outlet structures.  

Table 3-6 –DRAINS Derived Flows (Proposed Conditions – With Detention) 

Design Storm 

(ARI) 

Peak Flow Existing  
(m3/s) 

Peak Flow Proposed with
detention (m3/s) 

5yr 1.51 1.46 

10yr 1.77 1.51 

20yr 2.11 1.62 

100yr 2.61 2.24 
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3.4 Overland Flows 

The existing site has a drainage swale along the northern boundary which conveys site runoff to the 
western boundary.  Runoff from an external catchment to the south of the Sydney Water Corporation
(SWC) pipeline enters the site at the eastern end as overland flow. The discharge of external flows
onto the site is concentrated adjacent to an opening beneath the SWC pipeline. 

It is proposed to construct a headwall chamber at this location that would capture and convey all flows
up to and including the 100 year ARI flow. Drains modelling has been used to size this headwall and
pipe network, refer Figure 5. It has been estimated that a headwall allowing for a maximum ponding 
of 56.5m AHD can safely capture all flows. Any potential blockage would occur on the upstream side
of the SWC pipeline and the inlet would be an enclosed in a chamber to prevent any risk of further
blockage. 

A sensitivity analysis has been undertaken for a scenario with the inlet at 40% blocked. The resulting 
overland flow would produce a velocity depth product of approximately 0.29 which is below the 0.4
which is considered safe for pedestrians. 

Drainage for the development would be via a 20 year ARI piped network to the swales and
raingardens. All overland flows through the development would be managed to ensure that velocities
and depths through the site are not hazardous to pedestrians and vehicles. 

3.5 Stormwater Quality Management 

3.5.1 MUSIC Water Quality Model  

The site was modelled using the water quality model MUSIC (Model for Urban Stormwater
Improvement Conceptualisation) to assess the potential impact of the proposed development
on water quality.   

MUSIC is a conceptual water quality assessment model developed by the Cooperative
Research Centre for Catchment Hydrology (CRCCH). It has been used to estimate the
annual stormwater volume and pollutant load export from the site, the impacts of the proposed
development and the level of treatment required. 

The same catchment characteristics as used in the DRAINS model and outlined in Table 3-3
have been adopted for the MUSIC model.

3.5.2 Rainfall Data Requirements 

In order to develop a model that could comprehensively assess the performance of water
quality treatment devices proposed such as swales and bioretention systems, the use of 6
minute pluviograph data was necessary. A four year period rainfall containing one below
average, one above average and two approximately average rainfall years was utilised in the 
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analysis. The four continuous years of rainfall data were obtained for January 1, 1997 to
December 31, 2000. These years yielded an annual average rainfall of 862mm. The six-
minute rainfall data was obtained from the Bureau of Meteorology pluviograph station located
approximately 17km from the site (Parramatta North – Masons Drive, Station No. 66124). 

The areas and impervious fractions used in the MUSIC modelling were the same as in the
RAFTs modelling. 

3.5.3 Calibration 

The MUSIC model default values were adopted which resulted in a pre-development
state volumetric runoff coefficient of 0.16. This runoff coefficient is considered to be
reasonable assuming the proposed site is of a rural nature. 

The following default soil parameters were adopted for the site:  

  
• field capacity 80mm 
• soil capacity 120mm 
• Initial storage  30mm 
• coefficient ‘a’ 200 
• coefficient ‘b’ 1.0 

3.5.4 Treatment Requirements 

The DCP requires a Level 1 average annual storm load assessment as the site has an area less than
5ha.  The annual average annual reduction in pollutant load to satisfy the DCP is: 

• 70% litter greater than 5mm 
• 80% of coarse sediment load for particles greater than 0.5mm; 
• 45% of TP & TN; 
• 50% of particles less than 0.1mm; 
• 90% of free oil and grease with no visible discharges. 

These criteria have been adopted for the key pollutant attenuation objectives. 

3.5.5 Pollutant Concentrations 

The event mean pollutant concentrations used for the site were the default values provided in
MUSIC. For the purpose of the MUSIC modelling, the areas where the buildings and carparks
will be accommodated were assumed to be of an urban type land use. The adopted pollutant 
concentrations are shown in Table 3-7.
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Table 3-7 – Adopted Runoff Pollutant Concentrations 

Source Type 

Pollutant Concentration (mg/L) 

Suspended
Solids 

Total
Phosphorous 

Total Nitrogen 

Industrial 140 0.25 2 

It is considered that the EMC’s detailed above for urban sources are a conservative
representation of the post development “baseline annual pollutant load” (over estimate the
pollutant loads) and represent the latest research into appropriate pollutant loadings from
different catchments.  

3.5.6 Proposed Control Measures 

The proposed water quality management strategy was incorporated into the model and
simulated (refer Figure 2). The strategy consists of a bio-retention swales and a rain garden.
A brief description of the adopted measures is given below.  

Bio-Retention Swale (BRS)  
A BRS is proposed within the development area in order to capture runoff generated. BRS’s
are most effective at removing nutrients (i.e. nitrogen and phosphorus), oils/greases and
suspended solids.  

Raingarden 
A Raingarden is proposed in the site located adjacent to the proposed buildings and the
Templar Road cul-de-sac. The BRBs will receive flows generated by most of the roofed,
paved and landscaped areas.   

Rainwater Tanks (RWT)
A 20,000l RWT is proposed in the site and will be located adjacent to the raingarden at the 
western end of the proposed building. The RWTs will receive the rainfall captured by the
northern half of the roof of the proposed building. The captured water will then be used for
toilet flushing and irrigation of the surrounding landscaped gardens.  

In addition provision will be made to connect the rainwater tank into a proposed future
regional stormwater harvesting network.  

Gross Pollutant Traps (GPT’s)  
GPT's are proposed at the end of the main stormwater lines and will be located adjacent to
the carparks just upstream of the proposed BRB’s. GPT’s capture litter, coarse sediment,
some nutrients, oils and greases (hydrocarbons). While the pollutant capture efficiency of
various traps may vary, the paper “Removal of Suspended Solids and Associated Pollutants
by a Gross Pollutant Trap” (Cooperative Research Centre for Catchment Hydrology, 1999)
suggests the following efficiencies:  

• gross pollutants   majority  
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• sediments    up to 70% 
• total phosphorous   up to 30% 
• total nitrogen    0% 

3.5.7 Assumed Control Measure Properties 

A summary of the control measure properties adopted in the MUSIC modelling is provided
below, refer Figure 2 for locations. 

Bio-Retention Swale 1 

• Extended Detention Depth = 0.3m; 
• Total Surface Area = 1,250m2; 
• Seepage Loss = 2mm/h; 
• Total Filter Area = 502m2; 
• Filter Depth = 0.5m; 
• Saturated Hydraulic Conductivity of Filter media = 100mm/h.  

Bio-Retention Swale 2 

• Extended Detention Depth = 0.3m; 
• Total Surface Area = 400m2; 
• Seepage Loss = 2mm/h; 
• Total Filter Area = 100m2; 
• Filter Depth = 0.5m; 
• Saturated Hydraulic Conductivity of Filter media = 100mm/h.  

Raingarden 

• Extended Detention Depth = 0.4m; 
• Total Surface Area = 900m2; 
• Seepage Loss = 0mm/h; 
• Total Filter Area = 450m2; 
• Filter Depth = 0.5m; 
• Saturated Hydraulic Conductivity of Filter media = 100mm/h. 

Rainwater Tank (not modelled) 

• Total capacity 20 kL 
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Diagram 1 illustrates the control measure layout adopted in MUSIC.  

Diagram 1 – MUSIC Model Network (Developed Conditions – With Treatment) 

3.5.8 MUSIC Results 

The MUSIC model was run for the proposed conditions scenarios with treatment measures.
This included the implementation of the bioretention swales and Raingardens. The reduction
in pollutant loads achieved in the model is outlined in Table 3-8. 

Table 3-8 – Annual Pollutant Export Loads – Developed (with treatment) Conditions 

Scenario Pollutant Load (kg/yr) 

Suspended
Solids 

Total
Phosphorous 

Total
Nitrogen 

Gross
Pollutant 

Developed Conditions (No Treatment) 3930 7.11 57.4 764 

Developed Conditions (With
Treatment) 

431 2.2 30.9 21.9 

Reduction In Pollutant Load 89% 69% 46% 97% 
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As shown in Table 3-8, all pollutants achieve the required reduction levels specified in the
Council’s policy.   

MUSIC is not capable of modelling oil and grease (hydrocarbons) pollutant generation loads
and treatment. However, Council’s requirement of 90% reduction in generated oils and
greases is expected to be achieved through the implementation of this proposed stormwater
quality management plan. The GPT’s located within the carpark areas will capture high rates
of both coarse and fine particulate material. In addition, the GPT’s will be fitted with floating
sorbent, helping to capture most of the hydrocarbons. CDS Technology claims that its GPT
units are capable of retaining between 82 to 94% of the total hydrocarbons. In addition, all bio-
retention swales/basins will be fitted with media filtration and will be strategically located within
and adjacent to carpark areas to maximise the capture of hydrocarbons. 
  
The MUSIC results show that implementation of the proposed water quality control measures
lead to a pollutant load reduction percentage in accordance with Council’s requirements. The
rainwater tank has not been included in MUSIC therefore the model is conservative in terms
of the actual pollutant reductions that could be achieved. 

3.5.9 Maintenance 

The proposed maintenance program for the site water quality control measures will consist of
the following: 

• Periodic (6 monthly) inspection and manual removal of any gross pollutants & coarse
sediment that is deposited in the bio-retention swales and replacement of vegetation as
necessary; 

• Periodic (3 monthly) and episodic (post storm greater than 1 yr ARI) inspection and
removal of trapped pollutants from all GPT’s; and  

• Periodic (annually) inspection (and flushing if required) of the bio-retention systems. 

It is not anticipated that any specialised waste disposal requirements would be necessary due
to the predominant load of sediments and litter generated by the proposed land use. 

Access is readily available to all systems from access roads. Training and specialised
equipment is likely to be required for maintenance of the GPT’s. 

3.6 Construction Phase 

The construction activities associated with the provision of the entry road turning head and drainage
pipe across the road are relatively minor.  Notwithstanding this, erosion and sediment control facilities
would be implemented to conform to the Council’s Erosion and Sediment Control DCP.  This DCP is 
based on the “Blue Book” which is the Managing Urban Stormwater: Soils and Construction
guidelines. 
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4. RELATIONSHIP WITH CSR RELOCATED CREEK 

The development proposes to have a stormwater pipe outlet into the CSR relocated creek
downstream of the site (refer Figure 2). The outlet would have rock scour protection which would
match the designs for the CSR outlets to the creek.  The site drainage already drains to this point and 
as such there would be no adverse impacts on flows or the stability of the CSR relocated creek.  

The issue of the access road crossing relationship with the CSR relocated creek is discussed in 
Section 6 of this report and in the report prepared by Dr. Stephen Webb for this application. 
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5. ACCESS ROAD 

There is a formal agreement between the applicant and CSR for CSR to provide a 20m wide corridor
of land for an access road to the subject site from the southern end of Templar Road.  

The access road design is presented on Figures 3 and 4. 

The width of the access road was minimised to 11m overall in order to mitigate adverse impacts of 
the crossing of the CSR relocated creek which forms part of the biodiversity corridor.  The typical road
cross section would consist of a 3.5m wide carriageway, 3.5m wide verge on the eastern side and 
0.5m wide verge on the western side. A pedestrian path would be located on the eastern verge along 
with services. 

The stormwater pipe system for the access road would have a 20yr ARI capacity and would link in to
the trunk drainage system from the CSR site adjacent to the CSR relocated creek. 

The crossing of the CSR relocated creek will be a bridge formed from culvert box sections supported 
on bored concrete piles. This allows the bed of the creek without a concrete base to conform to
Department of Water and Energy riparian guidelines. 

A report by Dr. Stephen Webb for this application has established that the proposed crossing 
conforms to DWE riparian guidelines, provides sufficient waterway area not to adversely impact on 
flood levels and is designed appropriately not to adversely impact on the stability of the creek bed. 
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6. SERVICES 

Correspondence has been entered into with service providers, refer Appendix A, to determine the
upgrade of surrounding infrastructure required to accommodate the proposed development.  

6.1 Sewer 

A Notice if Requirements (NOR) has been issued by SWC, refer Appendix A. In order to service the 
site with sewer the NOR states that it is necessary to extend a 225mm diameter sewer main from the
existing 375mm sewer main located near Templar Road. It is understood that the adjoining CSR site 
has undertaken part of this extension in Templar Road and that the proposed development would 
complete the extension to serve the subject site. 

6.2 Water  

The NOR states that the provision of water facilities is dependant on the completion of a 200mm link
from Mamre Road by Macquarie Goodman. Further to the NOR, Sydney Water have indicated that an 
extension of the water main in Templar Road could accommodate the site.  

6.3 Power

Correspondence from the Integral Energy has indicated that there is capacity in the existing feeder to 
supply the proposed development. The existing feeder would need to be extended to the site from
Lenore Lane down Templar Road. 

6.4 Telecommunications 

Telecommunications services can be provided by extension of services from Lenore Lane down 
Templar Road as development proceeds. 

6.5 Gas 

Agility as a matter of policy does not provide mains in an industrial subdivision until requested by
individual consumers.  The provision of gas will then be based on their assessment of the economic 
viability 
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Appendix 1 – Correspondence with Service Providers 
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Appendix 2 – Director General’s Requirements 












