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CIVIL ENGINEERING SERVICES 
 

1. INTRODUCTION 
 

Warren Smith and Partners (WS+P) has been engaged by St Johns Park Bowling Club to prepare a 

Development Application for the redevelopment of the existing Wallacia Country Club. 

 

The Country Club redevelopment will include the following works:  

• Refurbishment and extension to the existing Country Club building;  

• Construction of a new learn to swim pool, gym and bowling green;  

• 40 additional car parking spaces. 

 

This report outlines a stormwater strategy associated with the proposed development and aims to 

address the following: - 

 

• Proposed Stormwater Drainage Works 

• On-Site Detention (OSD); 

• Freeboard Requirements; 

• Water Quality Requirements and Proposed Treatment System, and; 

• Sediment and erosion control. 

 

1.1 BACKGROUND 
 

The existing site is a privately-owned golf club located, at 13 Park Road, Wallacia, approximately 

13.5km south of Penrith city centre. The existing country club is surrounded by commercial and 

residential buildings to the west, the existing golf course to the north and east, and Park Road to the 

south. The adjoining golf course will be redeveloped from an 18-hole course to a 9-hole course 

accessible through the country club building. 

 

Please refer to Figure 1.1 which illustrates the extent within which the proposed works are to be 

undertaken. 
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Figure 1.1: Aerial View of Existing Property Boundary (Source: Near Maps)  
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2. ABBREVIATIONS AND DEFINITIONS 
 

 

AEP  Annual Exceedance Probability 

AHD  Australian Height Datum 

ARI  Average Recurrence Interval 

ARR  Australian Rainfall and Runoff 

DA  Development Application 

DCP  Development Control Plan 

DN  Diameter Nominal (mm) 

EY  Exceedances per Year 

IFD  Intensity-Frequency-Duration 

IL  Invert Level 

L/s  Litres per second 

LGA  Local Government Area 

m/s  Metres per second 

MUSIC  Model for Urban Stormwater Improvement Conceptualisation 

OSD  On-Site Detention 

PCC  Penrith City Council 

RCP  Reinforced Concrete Pipe 

RL  Reduced Level 

RWT  Rainwater Reuse Tank 

SID  Safety In Design 

WSC  Water Services Coordinator 

WS+P  Warren Smith and Partners 

WSUD  Water Sensitive Urban Design 

 

The Use of Must, Shall & Should: 

 

In accordance with the International Organization for Standardisation (ISO) Directives, the word “shall” 

is used to state that a requirement is strictly to be followed in order to conform to a Performance 

Requirement. Consequently, there can be no deviation from that requirement, other than a specific 

tolerance. 

 

It is noted that in legislation and specifications it is common to use the word “must” to express a 

requirement. The word “shall” in this document should be considered as equivalent to “must” in the 

legislation. 

 

The word “should” introduces a suggestion or recommendation that is not a requirement. It is not 

necessary that such recommendations or suggestions be followed in order to comply with the 

Performance Requirement. 
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3. EXISTING STORMWATER DRAINAGE 
 

A desktop review was undertaken to determine the existing drainage infrastructure within the 

development area. The review revealed the following:- 

 

• The land around Wallacia Golf Club grades in a direction of North-East at a grade of 

approximately 3-4%; 

• There are seven existing (7) pits located within the development. 

• There is an existing pit and pipe drainage system on Park Road which consists of kerb inlet 

pits. 

• Jerry’s Creek runs in a south-north direction and is located approximately 150m east of the 

existing country club; 

• The existing golf course and proposed golf course drainage is discharged to Jerry’s Creek. 

 

The existing site topography and levels on Park Road suggests the existing stormwater drainage 

network within the site discharges to Jerry’s Creek. This will be confirmed during the detailed design 

phase of the project. 

 

Please refer to Figure 3.1 for an illustration of the existing stormwater infrastructure and site grading.  

 

 
Figure 3.1: Existing Site Stormwater Network and Site Grading 
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4. AUTHORITY AND REGULATORY REQUIREMENTS 
 

With reference to the Penrith City Council (PCC) Development Control Plan (DCP) 2014, PCC 

Stormwater Drainage Specification for Building Developments, dated November 2016, and PCC 

WSUD Technical Guidelines 2015, the Council requirements are as presented in the following sub-

sections. 

 

4.1 STORMWATER DRAINAGE AND ON SITE DETENTION (OSD) REQUIREMENTS 
 

• The minor, or piped, stormwater system shall be designed to cater for all storm events up to, 

and including, the 5% AEP storm event; 

• The major stormwater system, or overland flow paths, shall be designed to cater for all storm 

events up to, and including, the 1% AEP storm event; 

• OSD systems shall be designed to cater for all storm events up to, and including, the 1% AEP 

storm event; 

• Post development discharge rates shall not exceed pre-development discharge rates for all 

storm events up to, and including, the 1% AEP storm event. 

 

4.2 FREEBOARD REQUIREMENTS 
 

Refer to Table 4.1 for the freeboard requirements for developments requiring OSD. 

 

Table 4.1: Freeboard Requirements 

Type Freeboard (mm) 

Residential, Industrial or Commercial Floor Levels 300* 

Garage Floor Levels for Residential Dwellings 100 

Entry Crest to Basement Carparks 300 

*May be reduced in exceptional circumstances where there is no risk to the development 

 

4.3 WATER SENSITIVE URBAN DESIGN (WSUD) 
 

Minimum pollutant reduction targets adopted are in accordance with Penrith City Council DCP 

requirements for water quality. Refer to Table 4.2 for the pollutant reduction targets. 

 

Table 4.2: WSUD Pollutant Reduction Targets 

Pollutant Type 
Percentage (%) Retention of 

Post Development Loads 

Gross Pollutants (GP) 90% 

Total Suspended Solids (TSS) 85% 

Total Phosphorus (TP) 60% 

Total Nitrogen (TN) 45% 
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5. PROPOSED STORMWATER DRAINAGE SYSTEM 
 

The proposed site has a total development area of approximately 0.7480Ha. The majority of the site, 

consisting mainly of existing and proposed car park areas, existing and proposed roof drainage shall 

be captured via a pit and pipe system. There are 4no. existing stormwater pits to be removed from the 

development due to the extension of the country club with the remaining 3no. stormwater pits located 

towards the front of the property to be retained. The stormwater captured in the proposed system shall 

reticulate to an OSD tank located at the back of the proposed car park. The OSD shall have a Ø375 

low level outlet and Ø250 high level outlet that will both be controlled by separate orifice plates which 

shall be bolted to the tank wall. The treated stormwater discharged from the OSD tank shall connect 

to the proposed golf course drainage at the eastern boundary of the site. The golf course drainage 

shall convey the stormwater for a further approximate 180m discharging directly to Jerry’s Creek. 

 

Refer to Table 5.1, below, for a catchment breakdown. Refer to drawing 6.01 & 6.02 for the stormwater 

layout plan and drawing 6.03 for the proposed stormwater catchment plan. 

 

Table 5.1: Breakdown of Propoed Development Site Catchment 

Catchment 
Impervious 
Area (Ha) 

Pervious Area 
(Ha) 

Total Area 
(Ha) 

OSD 

Ground to OSD Tank - - 0.6341 

Proposed Roof Area to OSD - - 0.0956 

Total to OSD 0.7297 

Bypass 

Ground Area - - 0.0183 

Total Area (Ha) - - 0.07480 
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5.1 DRAINS INPUT PARAMETERS 
 

The site discharges have been calculated using a DRAINS model, which is a stormwater drainage 

system design and analysis program. DRAINS performs hydraulic grade line analysis and generates 

flows that occur in a drainage system for a particular AEP storm event. 

 

The catchment characteristic factor values for the development site used in the DRAINS model are 

listed below:- 

 

• Soil Type – Normal      3.0 

• Paved (Impervious) Area Depression Storage   1mm 

• Supplementary Area Depression Storage   1mm 

• Grassed (Pervious) Area Depression Storage   5mm 

• Antecedent Moisture Condition     3.0 

• Minimum Pit Blockage (Sag Pits)    0.5 

• Minimum Pit Blockage (On-Grade Pits)    0.3 

• Minimum Pit Freeboard      150mm 

 

The rainfall data has been taken from the Bureau of Meteorology Rainfall IFD Data System using local 

coordinates. ARR 2016 procedures have been adopted for modelling purposes. 

 

5.2 SITE DISCHARGE RESULTS 
 

In order to comply with the PCC’s stormwater drainage requirements, the existing site and proposed 

development were both modelled in DRAINS. As the existing site consists mainly of landscaped areas 

with a sealed carpark area, when modelling the pre-development scenario, the site has been split into 

29% impervious area and 71% pervious area. 

 

Refer to Table 5.2 for the pre-development and post development discharge flows. 

 

Table 5.2: Total Site Discharge Results 

Storm Event (% AEP) 
Pre-Development Area 

Discharge (L/s) 

Post Development Area 

Discharge (L/s) 

50% AEP Event 125 123 

20% AEP Event 218 156 

10% AEP Event 297 270 

5% AEP Event 357 328 

2% AEP Event 440 384 

1% AEP Event 506 481 
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6. WATER QUALITY REQUIREMENTS AND PROPOSED TREATMENT 

SYSTEM 
 

In order to comply with the PCC requirements for the adequate treatment of stormwater runoff, 

treatment solutions have been provided to remove suspended solids, hydrocarbons, and nutrients 

prior to being discharged from site. 

 

The pollutants that could potentially be generated as a result of the development are as follows:- 

 

• Litter; 

• Sediments, and; 

• Nutrients (Phosphorus and Nitrogen). 

 

The development has been modelled to demonstrate the performance of the stormwater treatment 

system utilising a program called MUSIC. MUSIC models the proposed stormwater treatment devices 

and estimates their respective performance against the performance targets of the project. The 

pollutants modelled in MUSIC are Gross Pollutants (GP), Total Suspended Solids (TSS), Total 

Phosphorus (TP) and Total Nitrogen (TN). 

 

6.1 RAINFALL 
 

The rainfall data to be used in the MUSIC model will be based on the Bureau of Meteorology data from 

a Sydney rainfall station. Refer to Table 6.1 and Table 6.2 for the rainfall and potential 

evapotranspiration data (PET) data respectively. 

 

Table 6.1: Rainfall Data for MUSIC Modelling 

Rainfall Station Rainfall Period Rainfall Period Dates Time Step 

067113 Penrith Lakes AWS 10 years Jan 1999 – Dec 2008 6 minutes 

 

Table 6.2: Monthly Evapotranspiration Data for MUSIC Modelling 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

PET (mm) 159 122 115 77 50 39 41 57 81 122 142 152 
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6.2 RAINFALL RUNOFF PROPERTIES 
 

In accordance with the NSW MUSIC Modelling Guidelines, August 2010, Table 6.3 and Table 6.4 

present the rainfall runoff properties which have been used in the MUSIC model. 

 

Table 6.3: Soil Properties for MUSIC Source Nodes 

Parameter Units Urban 

Impervious Area Parameters 

Rainfall Threshold mm 

0.3 (for roofs) 

1.5 (for landscaped areas) 

1.5 (for roads) 

Pervious Area Parameters 

Soil Capacity mm 105 

Initial Storage % 30 

Field Capacity mm 70 

Infiltration Capacity Coefficient – a  150 

Infiltration Capacity Coefficient – b  3.5 

Groundwater Properties 

Initial depth m 10 

Daily Recharge Rate % 25 

Daily Baseflow Rate % 10 

Deep Seepage % 0 

 

Table 6.4: Stormwater Water Quality Parameters for MUSIC Source Nodes 

Land-Use Category 

Log10TSS (mg/L) Log10TP (mg/L) Log10TN (mg/L) 

Storm 

Flow 

Base 

Flow 

Storm 

Flow 

Base 

Flow 

Storm 

Flow 

Base 

Flow 

General Urban 
Mean 

Std Dev 

2.15 

0.32 

1.20 

0.17 

-0.60 

0.25 

-0.85 

0.19 

0.30 

0.19 

0.11 

0.12 

Roof Areas 
Mean 

Std Dev 

1.30 

0.32 

* 

* 

-0.30 

0.25 

* 

* 

0.34 

0.19 

* 

* 

*Base flows are only generated from pervious areas; therefore these parameters are not relevant to impervious areas 
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6.3 STORMWATER TREATMENT PLAN 
 

The MUSIC model’s total catchment area to be treated is 0.7480Ha. The proposed site treatment shall 

utilise two products by Ocean Protect. The first level of treatment shall include OceanGuard, which 

intercepts surface runoff at the pit grates and filters the runoff prior to entering the piped stormwater 

system. It is proposed that fourteen (14) proposed grated stormwater pits on-site be fitted with 

OceanGuard filter baskets. The OceanGuard is fitted with a monofilament 200 micron pore size filter 

bag that removes gross pollutants such as sediment, trash and debris as well as suspended solids; 

please refer to Figure 6.1 for an illustration of a typical OceanGuard. 

 

 
Figure 6.1: Typical OceanGuard Filter 

 

The second treatment device which shall be incorporated into the system is a stormfilter system. To 

achieve the reduction targets, the OSD tank shall be fitted with six (6) 690mm phosphorous absorption 

cartridges. A Psorb Stormfilter cartridge system is provided to remove any remaining suspended 

sediments and nutrients which have entered the stormwater system, please refer to Figure 6.2 for an 

illustration of a typical Psorb Stormfilter. 

 

 
Figure 6.2: Typical PSorb Stormfilter 

 

.  
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6.4 MUSIC MODEL TREATMENT RESULTS 
 

The stormwater quality treatment system has been modelled using the MUSIC software. Please refer 

to Figure 6.3 for the treatment plan and Table 6.5, below for the treatment results. 

 

 
Figure 6.3: MUSIC Model Treatment Plans 

 

 

Table 6.5: Percentage Based Load Reduction in Pollutant Results 

Pollutant Type Source (kg/yr) 
Residual 

Load (kg/yr) 

Reduction % 

Achieved 

DCP Target 

Reduction (%) 

Gross Pollutants (GP) 112 2.94 97.4 90 

Total Suspended Solids (TSS) 638 67.4 89.4 85 

Total Phosphorus (TP) 1.34 0.478 64.3 60 

Total Nitrogen (TN) 10.1 5.53 45.2 45 
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6.5 STORMWATER TREATMENT MAINTENANCE MEASURES 
 

In order to ensure the effective operation of treatment measures, regular maintenance must be 

undertaken for all of the systems. The following maintenance procedures are proposed for the 

proposed stormwater treatment measures. 

 

The OceanGuard filter baskets are to undergo two (2) separate levels of maintenance, in accordance 

with Ocean Protect’s recommendations; these being the inspection/minor maintenance, and the major 

maintenance. Minor maintenance, an inspection, is recommended to be undertaken twelve (12) times 

a year (monthly) and after major storm events, particularly during the first year of operation. Major 

maintenance is to be undertaken two (2) to six (6) times a year, with the frequency being adjusted to 

accommodate variable rainfall patterns; i.e. inspections are undertaken on a more frequent basis in 

months where higher volumes of rainfall are expected. It is recommended that the filter baskets are no 

more than two-thirds full when emptied as it may cause blockages of the overflow sections. For more 

details on maintenance requirements, refer to Ocean Protect’s Operations and Maintenance Manual 

for OceanGuard. 

 

The Psorb stormfilter cartridges, similarly to the OceanGuard filter baskets, are to undergo both minor 

maintenance and major maintenance. Minor maintenance is to be undertaken twice a year and after 

major storm events, and generally involve a visual inspection of the system and removal of vegetation 

and debris, as required. Major maintenance is to be undertaken once a year, and generally involves 

cartridge recharging and disposal of materials that require consideration of regulatory guidelines. For 

more details on maintenance requirements and factors influencing maintenance, refer to Ocean 

Protect’s Operation, Design, Maintenance and Performance Manual for stormfilters. 

 

The maintenance for the OceanGuard filter baskets and Psorb stormfilter cartridges are to be 

undertaken by a qualified and licenced Cleaning Contractor. 
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7. SEDIMENT & EROSION CONTROL 
 

The Contractor for the works is required to provide Sedimentation and Erosion Control in accordance 

with the guidelines set out in Landcom’s Managing Urban Stormwater Soils & Construction Guidelines 

and the general requirements outlined below. 

 

7.1 SITE PROTECTION MEASURES 
 

The Contractor for the works is required to provide Erosion and Sedimentation Control in accordance 

with the requirements outlined below to inhibit the movement of sediment off the site during demolition 

and construction phases. 

 

7.1.1 SITE ACCESS 

 

Site access shall be established from Park Road. Construction vehicles leaving the site shall be 

required to pass over a Temporary Construction Vehicle Entry consisting of a 1.5m long by 3m wide 

‘cattle rack’. 

 

7.1.2 SEDIMENT CONTROL 

 

All exposed earth areas where it may be possible for runoff to transport silt down slope shall be 

protected with a sediment and erosion control silt fence generally installed along the boundaries of the 

site. 

 

The fence will be constructed in accordance with details provided by the Department of Conservation 

and Land Management incorporating geotextile fabric which will not allow suspended particles greater 

than 50mg/L non-filterable solids to pass through, and as such comply with the appropriate provisions 

of the Clean Waters Act 1970. 

 

The construction of the silt fence will include the following: -  

 

• Geotextile fabric buried to a maximum of 150mm below the surface.  

• Overlapping any joins in the fabric; 

• Turning up on the ends for a length of 1 metre in order to prevent volumes of suspended solids 

escaping in a storm event; 

• Any Council owned road kerb entry and or gully pits will be protected by Atlantis Filter Bales 

and EcoSock. Additional protection will be provided by inserting Water Clean Filter Cartridges 

into the gully opening, and; 

• Internal site drainage pits shall be protected by Sediment Traps consisting of hay bales. 

 

Refer to Figure 7.1, Figure 7.2, Figure 7.3 and Figure 7.4 for details. 
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Figure 7.1: Sediment Control Fence Detail 

 

 
Figure 7.2: Stormwater Pit Sediment Trap Detail 
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Figure 7.3: Geotextile Filter Fabric Drop Inlet Sediment Trap Detail 
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Figure 7.4: Atlantis Sediment Control Filter Bale Detail 
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7.1.3 TEMPORARY STORMWATER SYSTEM (WHERE REQUIRED) 

 

Site runoff within the zones of the excavation will be drained into a central holding well within the 

excavation. Runoff will be allowed to settle out suspended particles and debris, and an acceptable 

water of 50mg per litre of Non-Filterable Residues (NFR) is required to be achieved prior to discharge. 

 

7.1.4 DUST CONTROL 

 

The following dust control procedures will be adhered to:  

 

• Loose loads entering or leaving the site will be securely covered by a tarpaulin or like material 

in accordance with RMS and local Council Guidelines; 

• Soil transport vehicles will use the single main access to the site; 

• There will be no burning of any materials on site; 

• Water sprays will be used across the site to suppress dust. The water will be applied either by 

water sprinklers or water carts across ground surfaces whenever the surface has dried out 

and has the potential to generate visible levels of dust either by the operation of equipment 

over the surface or by wind. The watercraft will be equipped with a pump and sprays; 

• Spraying water at the rate of not less than three (3) L/s and not less than 700kPa pressure. 

The area covered will be small enough that surfaces are maintained in a damp condition and 

large enough that runoff is not generated. The water spray equipment will be kept on site 

during the construction of the works; 

• During excavation all trucks/machinery leaving the site will have their wheels washed and/or 

agitated prior to travelling on Council Roads, and; 

• Fences will have shade cloth or similar fabric fixed to the inside of the fence. 

 

7.1.5 MAINTENANCE 

 

Generally, the following maintenance measures shall be adhered to during construction:- 

 

• It will be the responsibility of the site foreman for the building contractor to ensure sediment 

and erosion control devices on site are maintained.  The devices shall be checked daily and 

the appropriate maintenance undertaken as necessary; 

• Prior to the closing of the site each day, the road shall be swept and materials deposited back 

onto the site; 

• Gutters and roadways will be kept clean regularly to maintain them free of sediment; 

• Appropriate covering techniques, such as the use of plastic sheeting will be used to cover 

excavation faces, stockpiles and any unsealed surfaces; 

• If dust is being generated from a given surface, and water sprays fail; 

• If fugitive emissions have the potential to cause the ambient as quality to foul the ambient air 

quality; 

• The area of soils exposed at any one time will be minimised wherever possible by excavating 

in a localised progressive manner over the site,; 

• Materials processing equipment suitable comply with regulatory requirements. The protection 

will include the covering of feed openings with rubber curtains or socks, and; 

• Suitable and approved bins shall be utilised for the containment of hard waste, including 

concrete slurries, building waste and litter. In the case of accidental spills, particularly within 

the public reserve, the material shall be swept and contained, and not washed into a gutter or 

waterway. 
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It is considered that by complying with the above, appropriate levels of protection are afforded to the 

site and the adjacent public roads, footpaths and environment. 
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