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Key Design Criteria 

The table below provides a summary of key design criteria to highlight the development’s compliance with Water Sensitive 

Urban design. 

Key Design Criteria 

Water Quality Management – 15mm 

Retention of 15mm runoff over impervious areas in-situ by means of bio-retention or rainwater tanks. 

Bio-retention shall be designed to achieve a minimum of 60% Total Phosphorus and 45% Total Nitrogen Reduction. 

Stormwater Serviceability – 10% AEP 

Stormwater infrastructure shall be designed to convey 10% AEP event. 

Water Quantity Management – up to 1% AEP 

Regional and local drainage management are managed concurrently by collective storage at both the Keysbrook 
Motorsport Facility (KMF) and Lot 400 site. 

 A culvert is proposed diagonally from the KMF site to the Lot 400 site to assist with conveyance. 

Regional Groundwater Management 

There is unlikely to be interaction between surface water and the aquifers due to surface geology, topography and existing 
drainage infrastructure (which constantly drains surface water). 

KMF Local Groundwater Management  

Subsoil drains shall be designed to protect pavement integrity.  

Minimum pipe diameter = 150 mm.  

Minimum pipe grade = 1:500. This is too flat to achieve minimum cleansing velocity in the pipe network so we will need 
regular cleaning /flushing points if we go too flat. 

Potable Water Conservation  

Potable water shall be produced by treatment of rainwater (water harvesting) using either chlorine disinfection, Ultraviolet 
Disinfection or Reverse Osmosis. 

Bore water will be used for watering of landscaped areas. The water usage will be aligned with licenced allocation. 

Wastewater Management 

Aerobic Treatment Unit (ATU) proposed. Wastewater effluent is minimal, transportable toilets proposed during large 
events. 

Treated ATU effluent to be managed either by leach drain systems or drip irrigation field to be confirmed at detail design.  

In accordance with Department of Health’s requirements, 0.5m separation shall be maintained relative to groundwater 
level. 

 

Construction Management 

The Contractor will be required to lodge a Construction Environmental Management Plan (CEMP). A draft CEMP has 
been provided in Appendix J of this report. Typical construction management approach included: 
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• Construction of hardstand out of clean limestone or recycled products for access track, site compound and 
laydown area.  

• Management of stockpile using water cannon/sprinkler or the application of additives on stockpile stored for 
longer durations. 

• Dust management during earthworks by staging works, installation of wind fencing with shade cloths, water cart 
for dust suppressions, etc. 

• Off-site scour management by staging works, installation of silt fence around the perimeter, catch drains, etc. 

• Drainage infrastructure to be protected during construction using measures such as temporarily 
covering/plugging pit and pie, clean up works prior to Practical Completion and undertaking works most prone 
to damage towards the end of construction. 

• Construction fuel supply by means of self-bunded storage units. 

Monitoring Program 

The Developer shall install water monitoring sites and undertake water quality monitoring for a period of 3 years post 
development  

Operation and Maintenance 

The Developer is responsible for ensuring that the facility is well maintained and regulating patrons to ensure that 
hydrocarbons and chemicals brough to site are properly managed. 
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1. INTRODUCTION & BACKGROUND 

Peritas Group Pty Ltd (“Peritas”) has been commissioned by Stati Group Pty Ltd (“Stati Group”) to prepare a Water 

Management Plan (“WMP”) for the Keysbrook Motorsport Facility (“KMF” / “Subject site”). 

An Urban Water Management Plan (“UWMP”) was initially requested by the Department of Water and Environmental 

Regulations (“DWER”) and was lodged in 2018. Upon further assessment the DWER raised that the site is utilised for regional 

flood storage. The DWER have subsequently requested for regional issues to be addressed prior to the consideration of the 

site localised UWMP. 

Parallel to the discussions with the DWER, Stati group procured another site adjacent to the KMF. The adjacent site was 

secured for future strategic development of the KMF. Coincidentally, at a meeting with the DWER late 2018, it was determined 

that the additional site may potentially assist with resolving the regional flood management issues by providing additional 

regional flood storage capacity on that site. Subsequently, regional modelling works was undertaken by Urbaqua Pty Ltd 

(“Urbaqua”) in 2019/2021 in consultation with the DWER. Urbaqua’s work suggested that the proposed regional flood 

management strategy is feasible. 

This document was initially prepared as a UWMP prior to the regional drainage elements being identified. At the time, Stati 

Group has commissioned planning, architectural, racetrack and civil design to proceed. The racing circuit went through 

Federation Internationale de l'Automobile (“FIA”) homologation and there were adequate data to inform a UWMP. 

However, to accommodate regional drainage management, the site layout requires re-consideration. The main track and the 

buildings would remain due to the homologation, the balance site facilities and infrastructure are being re-considered and 

further detail design works are required have been suspended until DA approvals have been received. 

The design adopted for this WMP is based on modification of the original design works, which is still subject to further detail 

design. The critical drainage infrastructure noted in this WMP will remain, being water quality and quantity management 

items, the internal drainage conveyance mechanism and levels will more than likely require adjustment.  

 

1.1. SITE LOCALITY 

Site locality is as shown on Figure 1-1. The proposed KMF is located at 732 (Lot 78) Punrak Road in Keysbrook. The site is 

triangular in shape, covers an area of 50.3ha and is bounded by Punrak Road to the east (sealed), Henderson West Road 

(previously Wigg Road) to the north (partially sealed) and an unformed Yangedi Road to the west. 

146 (Lot 400) Henderson West Road is a site located north-west of the KMF facility, bounded by Yangedi road to the west 

(sealed) and Henderson Road to the south (unsealed). The landholding was originally procured by Stati Group to be utilised 

as a sand fill source and to accommodate the additional 1:100 year storage for the catchment and potentially also be available 

for Overflow Parking Facility during international race events.  

Keysbrook is located approximately 50km south of Perth, within the Shire of Serpentine Jarrahdale (“SoSJ”). The site is 

accessible from both Kwinana Freeway and South West Highway.  
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Figure 1-1 Site Locality 

 

1.2. PLANNING CONTEXT 

The subject site is zoned “Rural” under the Metropolitan Regional Scheme (“MRS”) and “Rural” under the SoSJ Town 

Planning Scheme No. 2 (“TPS 2”). The site is within Poultry Farm Special Control Area. 

The KMF is classified as “Private Recreation” and motorsport facilities is an appropriate land use under the current planning 

framework.  

A Development Approval application was submitted to the SoSJ in December 2017. In consideration of the significance of 

the KMF facility to Western Australia, the SoSJ referred the application to the Western Australia Planning Commission 

(“WAPC”). The application was later referred to other statutory authorities including the Environmental Protection Agency 

(“EPA”), the Water Corporation, the DWER, the Department of Sports and Recreation, etc. 

The EPA subsequently determined that a formal environmental assessment of the proposed development was required in 

early 2020. This process is in parallel with the discussions between Urbaqua and the DWER regarding regional flood 

modelling and management.  The EPA referral process is currently under stage 3 – assessment process.  

The document entitled “Application for Development Approval, Proposed Keysbrook Motorsport Facility – Lot 78 (No. 732) 

Punrak Road, Keysbrook, Shire of Serpentine Jarrahdale” (Allerding Associates, 2017) is available through the SoSJ website. 

This document provides more details on the planning context and related matters. 
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1.3. PREVIOUS STUDIES 

A Stormwater Management Plan was previously prepared and submitted to the Shire of Serpentine Jarrahdale (SoSJ) as 

part of the DA application.  

At the time, it was thought that the planning process will be approved by the Local Government. The “Stormwater 

Management Plan – 732 Punrak Road, Keysbrook 6126” (Peritas, 2017) was undertaken in consultation with the Shire of 

Serpentine Jarrahdale (SoSJ), with the intent to identify proposed key stormwater management strategies and to identify 

potential concerns. Various meetings were later organised with the SoSJ and in general the SoSJ have shown support for 

the proposed strategy. This strategy outlined the use of bio-retention and the intent to manage 10% AEP storm event. 

As discussed in Section 1 & 1.2, the site was subsequently referred to additional stakeholders and the DWER requested for 

a UWMP, which was subsequently lodged in 2018. The document “Urban Water Management Plan 732 Punrak Road, 

Keysbrook, 6126”, being the latest UWMP was included as part of the documentation issued to the EPA.   

Stati Group and the consulting team have since undertaken considerable additional work to further identify site constraints, 

including a geotechnical investigation, installation of groundwater monitoring bores, discussions with Water Corporation (WC) 

& DWER., undertaking additional preliminary earthworks designs and regional flood modelling works. 

The report “Keysbrook Motorsport Facility Hydrological Study” completed by Urbaqua 2021 (Urbaqua Flood Study) is 

submitted along with this WMP as a stand-alone document and therefore is not appended to this report but is included in the 

overall Environmental Review Document (ERD) documents being compiled by JBS & G. This Peritas report supersedes 

the earlier issued UWMP. 

1.4. ENVIRONMENTAL REGULATORS CLARIFICATION 

Peritas recognised that the Department of Environment and Conservation (“DEC”) was divided to form the Department of 

Parks and Wildlife (“DPAW”) and Department of Environmental Regulations (“DER”) in 2013. 

In 2017, DPAW merged with other authorities to form the Department of Biodiversity, Conservation and Attractions (“DBCA”). 

The DER was amalgamated with DoW to form the Department of Water and Environmental Regulations (“DWER”). 

References to preceding agencies may be found in this document. This is due to the naming associated with the reference 

data/documents as published. This is not updated due to referencing reasons. It should be noted that all information 

presented is current, as published at the time of the writing of this report. 

1.5. AEP AND ARI 

Australian Rainfall and Runoff (“AR&R”) 1987 classify the frequency and intensity of rainfall by using the average or expected 

value of the periods between exceedances of a given rainfall total accumulated over a given duration. This is known as the 

Average Recurrence Interval (“ARI”). 

However, the use of ARI has resulted in a misunderstanding as the term implies that the associated magnitude is only 

exceeded at regular intervals, and that they are referring to the elapsed time to the next exceedance. 

Accordingly, measure of rainfall was updated by AR&R in 2016, re-defining this as the Annual Exceedance Probability 

(“AEP”) or the probability that a given rainfall total accumulated over a given duration will be exceeded in any one year. The 

project timing has spanned across the change between AR&R 1987 and 2016 and therefore the terms used in previous 

studies are now updated as per the below table. 

Table 1-1 ARI to AEP Conversion. 

ARI AEP 

1 in 1 63.2% 

1 in 5 18.1% 

1 in 10 10% 

1 in 100 1% 
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Some of early reporting works were completed in 2017, where the term ARI were predominantly adopted. However, over the 

last couple of years, there is a shift in the terminology and the adoption of AR&R 2016. Whilst earlier documents refer to ARI, 

this document will refer to AEP. 

 

2. PRE-DEVELOPMENT ENVIRONMENT 

2.1. CURRENT LAND USE 

The Keysbrook Motorsport Facility (KMF) site is located at 732 (Lot 78) Punrak Road and was used as a hobby farm (McNeil 

Farm). A single farmhouse is located towards the eastern sector of the site, several farmer’s dams are still present on the 

site and visible in the Aerial photo in Appendix A 

The site at 146 (Lot 400 Site) Henderson West Road, was previously used for the same purpose as the KMF. A series of 

ponds were excavated on the Lot 400 site, it is Peritas’s understanding that these were previously used for Marron farming. 

There is no known water quantity and quality management practices adopted for both sites in its previous land use. 

2.2. SITE CONDITION AND TOPOGRAPHY 

Site survey undertaken by MNG for the KMF site is shown in Appendix A. The site has an elevation ranging from 15.1m 

AHD (northeast) to 13.4m AHD (north). The land is generally flat with a typical grade of less than 0.4% (0% in some areas). 

Most of the site has been parkland cleared. There are some trees remaining on site, which appear to have been planted by 

the previous owner of the property. A series of water troughs or soaks have been previously excavated across the site for 

livestock watering.  

A feature survey of the lot 400 site has not been completed. Design works on this site are currently based on LIDAR contours 

with 1m contour intervals as shown on Figure 2-1. Previous comparison (against feature survey) of various sites across 

Perth indicate that the LIDAR are accurate within Perth metropolitan regions. Its limitation is in the large contour interval and 

infrequent updates. This data should be sufficiently accurate for the purposes of high-level drainage strategy. 

The Lot 400 site is substantially more elevated than the KMF Facility, with a high point at approximately 19m AHD central to 

the site, grading radially towards the perimeter boundaries of the site. The south-east corner of the site is at an elevation of 

approximately 14m AHD.  
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Figure 2-1  Lot 400 Landgate contours 
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2.3. GEOTECHNICAL CONDITIONS 

A geotechnical site investigation was undertaken by ATC Williams for the KMF site in November 2017. A total of 23 test pits 

were excavated and logged across the site. The “Geotechnical Investigation: Mundijong Race Track, 73 Punrak Road, 

Keysbrook” (ATC Williams 2017) noted the site being generally Bassendean sand on the eastern side of the site and 

Guildford formation to the western site. Pockets of Coffee rock was also identified, covering approximately 30% of the site. 

Refer to Appendix B for the geotechnical report. 

The report also noted that some test pits east of the site are adequately deep to penetrate the overlying sand formation into 

the lower Guildford formation (sandy clay/clay). The entire site will more than likely consist of the same strata, sand cover 

over clay, with varying degree of sand thickness. This is consistent with the geology map as shown on Figure 2-2. 

Design works on the Lot 400 site is currently based on Department of Mines, Industry Regulation and Safety (DMIRS) 

1:50,000 geology map as shown on Figure 2-2. The information shows that the Lot 400 site will more than likely exhibit 

similar geotechnical conditions to the KMF site, except for the central Marron ponds which may contain peaty materials at 

their base. 

 

Figure 2-2 Extract from DMIRS 1:50,000 Geology Map 
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2.4. GEOMORPHIC WETLAND 

Department of Biodiversity, Conservation and Attractions (DBCA) geomorphic wetland mapping is as shown on Figure 2-3.  

The KMF facility is within a precinct mapped as a Multiple Use Wetland, Unique Feature Identification (UFI)16021. The 

closest CCW is located approximately 75m east across an unformed Yangedi Road Reserve.  

The north-west corner of the Lot 400 site is a Conservation Category Wetland (“CCW”), UFI 14733. A Resource 

Enhancement Wetland (“REW”), UFI 14717 is also located south of the Lot 400 site. Appropriate buffers (50m) have been 

allowed around the CCW and REW respectively.  

 

Figure 2-3 Extract from DBCA Swan Coastal Plain Geomorphic Wetland Mapping. 
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2.5. ACID SULFATE SOILS 

The Department of Water and Environmental Regulations (DWER) Acid Sulphate Soil (“ASS”) risk map is a shown on Figure 

2-4 for Swan Coastal Plain. 

The KMF site is showing moderate to low risk of ASS occurring within 3m of natural soil surface but high to moderate risk of 

ASS beyond 3m of natural surface. The Lot 400 site on the other hand noted high to moderate ASS risk within 3m depth, 

this corresponds with the areas mapped as being Peaty Clay by DMIRS 1:50,000 geology map (Figure 2-2) 

Due to high groundwater and surface waterlogging issues, the KMF site will be filled and raised above the natural surface, 

therefore no dewatering or infrastructure installations below the groundwater is anticipated.  

However, ASS investigations will be required for Lot 400 Henderson West Road with further site investigations to be 

undertaken during the detailed design stage of the project to determine ASS management parameters and mitigation 

measures that may be required (should ASS conditions be encountered within the works zones on Lot 400).  

 

Figure 2-4 Extract from DWER Swan Coastal Plain ASS Risk Map 

Also refer to the proposed CEMP provided in Appendix J of this report (Section 5.5) for proposed management and 

mitigation measures for addressing ASS issues. 
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2.6. PRE-DEVELOPMENT SURFACE WATER  

2.6.1. REGIONAL DRAINAGE NETWORK 

Two Water Corporation (“WC”) drainage networks exist in the vicinity of the KMF site (refer to Figure 2-5 and   Figure 2-6).  

The Punrak Drain is located to the east of Punrak Road and the Hymus Drain is located north of Henderson West Road.  

The Punrak Drain is the larger of the two drains. It is formed by the merging of Dirk Brook (east) and Karnet Drain (North-

east) at the intersection of Punrak Road and Henderson West Road. The Punrak Drain flow to the south-west, merging into 

Lake Amarillo which then feeds into the Serpentine River.  

DWER has a gauging station located 500m southwest of the site (along Punrak drain). Stream gauging information 

(Appendix C) identified a peak flow of 26m³/s in 1996. The mean flow within the drain is however at a much lesser flow rate 

of 0.46m³/s (recorded since 1995). An approximately 1.8m high levy bank (Landgate contours) was constructed west of 

Punrak Drain.  

The Hymus Drain is a perennial stream much smaller than the Punrak drain. The Hymus drain flows north-west. The Hymus 

drain, along with other minor agricultural drain merged to form the Hopelands drain (further north) which also feeds back into 

the Serpentine River.  The Hymus drain crossed under Henderson West Road by means of a low-level culvert with invert 

level of 13.03m AHD. 

Early discussions with DWER and the Water Corporation in 2017 indicated that the Hymus drain is not monitored (no gauging 

station) nor modelled.  Lot 400 Henderson West Road is not directly linked to a regional water course but ultimately 

discharges to the north via a series . 
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Figure 2-5 – Part 1 - Pre-development surface drainage flows Upper Lot 400 Site (Shown above)  

 (Upper Lot 400 Site – LIDAR Contours, Lower KMF Site – Surveyed contours) 
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Figure 2-6 Part 2 - Pre-development surface drainage flows Lower KMF Site (Shown above)  

(Upper Lot 400 Site – LIDAR Contours, Lower KMF Site – Surveyed contours) 
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2.6.2. SITE LOCAL SURFACE WATER FLOWS 

The pre-development surface flows of the subject sites are shown on Figure 2-6 above. The feature survey for KMF Site 

(Appendix A) suggests that the pre-development runoff flows north towards the Hymus Drain. As discussed in Section 2.6.1, 

a DN375 reinforced concrete culvert under Henderson West Road, refer to Figure 2-7. (“Henderson W Road Culvert”) 

conveys the flow northwards and away from the site. A small amount of surface runoff to the west is also expected. However, 

these minor surface runoffs will eventually make their way back to the north of the site. 

LIDAR generated natural surface contours for 400 Henderson West Road suggest a radial drainage pattern towards the 

valley in the middle of the property will dominate the resultant surface flows.  

 

Figure 2-7 Henderson West Road Culvert  

2.6.3. REGIONAL FLOOD 

DWER 

The KMF site, in its present state is prone to inundation by regional flood from the Punrak Drain. The DWER have undertaken 

modelling for the region, at the time the data request (late 2017) the DWER modelling was in Draft form. The flood mapping 

is enclosed in Appendix D. 

During regional flood events, DWER modelling suggest water would bypass the Henderson W Road Culvert by flooding over 

the road in all storm events.  

The mapping, when cross referenced with feature survey in Appendix A, indicates a flood level of up to 13.5 - 14m AHD in 

5yr ARI event and an estimated flood level of 14 - 14.5m AHD in 100yr ARI event. However, it should be noted that there are 

inconsistencies in the modelled information relative to the survey. The above depth does not correlate to the same inundation 

area on the surveyed plan. This is to be expected as the flood modelling was based on LIDAR survey. 

Peritas previously requested flood data for the Lot 400 site from the department in 2018, however, DWER advised that flood 

information is not available for this site.  

Urbaqua Flood Study 

The DWER flood model covers large regions and at pre-development conditions. The DWER requested a hydrological model 

to be completed to predict the combined effects of regional flood from Punrak Drain, development of the KMF site and utilising 

the Lot 400 site as a flood compensating basin. 

As discussed in Section 1.3, Urbaqua was engaged by Stati Group to undertake flood modelling. Urbaqua, in discussion with 

DWER, established a local study boundary. DWER provided Urbaqua with boundary conditions (inflow hydrographs) from 

Punrak Drain and Karnet Drain.  
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In order to set a common baseline, Urbaqua completed a pre-development control model, which is compared with the DWER 

regional model. The calibration line is along Hymus drain, both Urbaqua’s and DWER model provided similar flow rates in 

the 1% AEP 24hr event. Refer to Urbaqua Flood Study for more information.  

2.6.4. SURFACE WATER QUALITY 

Water quality in the Punrak Drain has been monitored by the WC and the DWER since 2006. Table 2-1 summarises the 

nitrogen and phosphorous loadings observed for Punrak Drain (DoW, 2015). 

Australian and New Zealand Environmental and Conservation Council (ANZECC) limits for Total Nitrogen and Total 

Phosphorus are 1.2mg/l and 0.065mg/l respectively (lowland rivers).   

 

Table 2-1 Surface Water Quality - Extract from Peel-Harvey catchment nutrient report 2015.  

 

2.7. PRE-DEVELOPMENT GROUNDWATER  

Stati Group commissioned Pendragon Environmental to undertake a hydrogeological study for the site. Five (5) monitoring 

bores (MW01 to MW05) were installed in late 2017. The location of the bores is shown on Figure 2-8. Each bore is installed 

approximately 6m deep. The study concluded in October 2018. A draft report is available summarising the activities 

undertaken to date.  

The sections below provide a summary of data collected. Water quality and water levels are based on quarterly readings, 

more groundwater level data is available, pending information downloads from the data loggers installed in the bores. 
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Figure 2-8 Pre-Development Groundwater 

2.7.1. GROUND WATER LEVEL 

DWER historical maximum groundwater contours do not extend to the site, DWER contours from May 2003 are available, 

which represents the lowest groundwater cycle in the year. The KMF is located between 10-15m AHD (min) groundwater 

contours. Peritas have extrapolated the intermediate groundwater contour in Figure 2-8, denoting groundwater level of 11-

13m AHD. 

Pendragon Groundwater Level (GWL) monitoring is as shown on Figure 2-9. The surface level of the bores was cross 

referenced with the feature survey in Appendix A. The groundwater Reduced Levels (RL), to Australian Height Datum (AHD) 

is summarised in Table 2-1. 

The minimum groundwater levels monitored on site is consistent with the data from DWER, which suggest a good correlation 

to the peak groundwater level. 

Table 2-2 Ground Water Levels  

Bore 
Bore 
Location 

Surface 
RL 

(m AHD) 

Lowest GWL Peak GWL DWER RL 

Min 

(m AHD) 

Below Ground 

(m) 

RL 

(m AHD) 

Below Ground 

(m) 

RL 

(m AHD) 

MW01 South 14.20  1.94 12.26 0.54 13.66 13.0 m AHD 

MW02 Mid west 13.90  1.74 12.16 0.57 13.33 12.0 m AHD 

MW03 North west 13.70  1.64 12.06 0.01 13.69 11.0 m AHD 

MW04 North east 15.00  1.72 13.28 0.55 14.45 13.0 m AHD 

MW05 Mid east 14.70  1.19 13.51 0.28 14.42 13.0 m AHD 
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Figure 2-9 Pendragon Groundwater Level Monitoring. 

Notwithstanding the above data, further correspondence occurred between Peritas and the DWER in mid-2019. The DWER 

requested for a level of 13.95m AHD to be utilised for the purpose of modelling for both the KMF and Lot 400 site. 

The DWER suggested level is 1.0m higher than the existing culvert outlet at Henderson West Road and approximately 0.3m 

higher than the lowest natural surface level surveyed at KMF site. The requested groundwater level (RL 13.95) has been 

used in the modelling, despite not matching site physical and monitored conditions. 
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2.7.2. GROUND WATER QUALITY 

Groundwater quality was monitored in accordance Department of Water (DoW) Water monitoring guidelines for better urban 

water management strategies (DoW, 2012). The water quality data recorded by Pendragon is as shown on Table 2-3. 

The Australian and New Zealand Environmental and Conservation Council (ANZECC) publication (ANZECC, 2000) provided 

target guidelines for water quality. The guidelines values included on are extracted from the ANZECC publication for 

recreations purposes.   

Table 2-3 Ground Water Quality 

Parameter Unit Mean Standard Deviation ANZECC  

Metals 

Arsenic As (mg/L) 0.009 0.01 0.05 

Cadmium Cd (mg/L) 0 0 0.005 

Chromium Cr (mg/L) 0.002 0.001 0.05 

Copper Cu (mg/L) 0.003 0.002 1 

Lead Pb (mg/L) 0.002 0.001 0.05 

Nickel Ni (mg/L) 0.008 0.009 0.1 

Zinc Zn (mg/L) 0.015 0.011 5 

Nutrients 

Ammonia a N  (mg/L) 0.49 0.27 0.01 

Nitrate as N (mg/L) 2.30 5.45 10 

Nitrite as N (mg/L) 0.11 0.16 1 

Total Kjeldahl Nitrogen as N (mg/L) 3.95 3.32  

Total Nitrogen as N (mg/L) 5.6 6.1 5* 

Total Phosphorus as P (mg/L) 0.38 0.40 0.05* 

Physical properties 

pH  6.29 1.29 6.5-8.5 

Total Dissolved Solids (mg/L) 5,820 7,221 1000 

Conductivity  (µS/cm) 8,955 11,109  

*Based on Long Term trigger value for agricultural irrigation 
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3. TRACK DESIGN AND ELEMENTS 

Motorsport facilities include a number of terms and track elements which are sport specific. The purpose of this section is to 

briefly describe the track elements and its relationship to stormwater management practices. 

3.1. TRACK ELEMENTS & STORMWATER MANAGEMENT 

The KMF motorsport facility is intended for international racing events. Homologation of the track to the relevant sporting 

authorities is necessary. The track has been designed by Apex Circuit Design (Apex) and certified by The Federation 

Internationale de l’Automobile (FIA) and Motorcycling Australia (MA). 

Track Facility 

Facilities included carparking areas (Competitors and Spectators), race control centre, garages (race team and membership), 

exhibition centre, ablution facilities, medical centre, helipad for medical emergencies and caretaker’s accommodation. The 

events proposed to be held at the facility in the immediate term does not warrant re-fuelling facilities. 

From a stormwater management perspective, the above facilities are treated as impervious areas contributing to the surface 

runoff. These are considered the most critical part of the KMF facility and are to be protected from flood events. 

Pavement and Verge 

The racetrack pavement consists typically of 12m - 15m wide sealed track with a 3m wide verge. The verge space may be 

surfaced with either asphalt or grass.  

Grass verges are used in areas where it is unlikely for vehicles to spin out and are typically continued with grassed runoff 

zones. These are considered permeable surfaces. Asphalt verges are considered impervious. 

Runoff Zone 

When a driver has lost control, runoff zones are necessary to reduce speed. There are three types of runoff zones as follow: 

• Asphalt Runoff – Adopted where there is high risk of vehicle spin off, the asphalt is intended for vehicle recovery. 

This constitutes impervious surface. 

• Gravel Runoff - The gravel runoff consisted of loose gravel (for energy dissipation) underlain by compacted 

pavement material. Although the top surface is permeable, the pavement layer underneath has limited 

permeability. 

• Grass Runoff – Typically follows a grass verge, where there is low likelihood for vehicles to spinoff in this area. 

There is no pavement material required and therefore considered as permeable. 

There are other track elements as shown on Appendix F. 
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3.2. GRADING & STORMWATER MANAGEMENT 

The following grading criteria apply, which impact on stormwater management: 

• The main track grading and crossfalls are modelled by Apex to achieve a designed top speed. Safety elements 

are included around the main track such as runoff zones, tyre barriers, debris fence, pedestrian fence, etc. 

• Net fall of roads to be 1.5% minimum, 2% desirable.  

• No adverse falls permitted. Since the track loops on itself this constantly created trapped low spots. 

• No water ponding permissible unless it is located behind safety barriers. 

• Gravel and asphalt runoff to be constantly graded with a maximum allowable grade changes of +5%/-3%. 

• Grass runoff maximum grade is +15%/-8%.  

Flood protection sets the minimum floor levels for buildings. The racetrack starting grid is located immediately in front of the 

main building with similar levels. The balance of racetrack grading is dictated by Apex, while the runoff zones are bound by 

the above grading limits.  

 

4. WATER SUSTAINABILITY & CONSERVATION 

4.1. NON-POTABLE WATER SUPPLY 

The Water Corporation (WC) current scheme water planning area is a shown on Figure 4-1 below. It can be seen that both 

the Keysbrook Motorsport Facility (KMF) at 732 (Lot 78) Punrak Road and Lot 400 Henderson West Road are both outside 

Water Corporation scheme water areas.  

 

Figure 4-1 Water Corporation Scheme Water Planning Areas. 

Providing scheme water to the KMF and Lot 400 sites are cost prohibitive, which is not viable both from the Developers and 

WC’s asset maintenance perspective. The WC have recommended the use of treated groundwater for water supply.   
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There is currently no groundwater extraction licence for the KMF site. The LOT 400 site had a license to extract 149.5ML per 

annum of groundwater. Refer to Figure 4-2 for an extract from Department of Water and Environmental Regulation (DWER) 

water register, accessed in 2018.  

 

Figure 4-2  Department of Water and Environmental Regulation (DWER) Water Register 

However, due to miscommunications, the extraction license was not transferred to Stati Group.  

Subsequently Stati group managed to secure an extraction license and currently holds a groundwater license which carries 

an entitlement to 22,980 kL groundwater from the Perth Leederville Aquifer in the Serpentine 1 subarea (Licence 204006).  

It is intended that groundwater allocated from the confined Leederville Aquifer under the existing groundwater license will be 

utilised for irrigation for landscaped areas on site. Landscaped areas have been designed to incorporate native species that 

have low water requirements or no irrigation at all after establishment. Additional water may be required in the future under 

the Rights in Water and Irrigation Act 1914. Any allocation will need to be sourced from the Leederville Aquifer, with new 

bore locations confirmed through the licencing process. A copy of the extraction license is enclosed in Appendix G. 

The existing bore existing bore will be decommissioned in line with DWER guidance "Groundwater monitoring bores in 

development areas (www.wa.gov.au). 

  

http://www.wa.gov.au/
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4.1.1. IRRIGATION WATER 

The total grassed area is estimated at approximately 80,600m², a large portion of this is associated with grassed runoff zone 

(see section 3.1).The total landscape area is an estimation based on the Plan E Landscape concept plan provided elsewhere.  

The Landowner currently holds a groundwater license which carries an entitlement to 22,980 kL groundwater from the Perth 
Leederville Aquifer in the Serpentine 1 subarea (Licence 204006). It is intended that groundwater allocated from the confined 
Leederville Aquifer under the existing groundwater license will be utilised for irrigation for landscaped areas on site.  
 
Landscaped areas have been designed to incorporate native species that have low water requirements or no irrigation at all 
after establishment. Additional water may be required in the future under the Rights in Water and Irrigation Act 1914. Any 
allocation will need to be sourced from the Leederville Aquifer, with new bore locations confirmed through the licencing 
process. 

4.2. FIRE WATER 

Early architectural works designed the site to be exempt from having dedicated fire suppression system under the National 

Construction Code (NCC). This is achieved by compartmentalising the sizes of the floor space using fire walls.  

This is to be re-assessed and confirmed at detail design by a building surveyor. 

4.3. POTABLE WATER CONSUMPTION 

The KMF has minimal potable water demand. The potable water consumption is envisioned to be associated with full time 

staff. The current Development Application (DA) lodged with the Shire of Serpentine Jarrahdale has the following proposed 

staffing level: 

Table 4-1 Extract from (DA) – Staff employed in Motorsport Facility Throughout the Year 

 Full Time Casual Contractors Total 

Main Circuit 15 5  20 

Rental karts 5 5  10 

Race Karts 5   5 

Catering 2 5  7 

Gardening 2  5 7 

Kart Shop 4 2  6 

Security   10 10 

Total 33 17 15 65 

The “State Water Plan 2007” (Government of Australia 2007) noted that Perth’s scheme water consumption for commercial 

and industry is 32kl/person/year. This statistic would equate to approximately 87l/person/day and the collective staff would 

require 1mL/annum. 

The potable water demand for the site is considerably less than the non-potable water demand that is required for irrigation. 

The potable water can be included in the future groundwater allocation or alternatively rainwater tanks can be used. 

The proposed site currently has 6,895m² of roof area. The Bureau of Meteorology (BOM) noted mean Perth rainfall of 730mm. 

Hypothetically, a total of 5mL/annum can be sourced from rainwater. However, losses are inevitable, and rainfall are 

inconsistent and therefore bore water supplement is necessary.  

Non-potable water can be treated using chlorine, Ultraviolet disinfection, and reverse osmosis. Packaged water treatment 

systems are available. 

Drinks and food will be sold on site during events. Potable water (water fountain) is not proposed. 
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4.4. WASTEWATER SERVICE 

There is no Water Corporation wastewater infrastructure in the immediate vicinity of the site. Wastewater management will 

incorporate the use of Aerobic Treatment Unit (“ATU”) technologies together with disposal or treated effluent via leach drains 

or drip irrigation system.  

Since effluent disposal systems require fencing, the location of the leach drain fields or drip irrigation area is ideal to be within 

bio-retention west of the site near the building and carpark. Alternatively, this can be placed within the racetrack behind 

safety barriers. This will assist in reducing irrigation water demand. 

The Department of Health recommend hydraulic loading rate of 70l/person /day for typical commercial staff (warehouse / 

workshop staff). It is anticipated that 65 staff as nominated in Table 4-1 above,  will generate approximately 4.55 kL/day. 

This is a very small wastewater loading rate, equivalent to approximately 8 x 3 -bedroom houses – Water Corporation 

standard sewer loading rate of 180 l/person/day (including showers). 

Taking into account Competitors with support staff and event safety and medical staff and Marshalls for a typical event day, 

the total loading would approximate to 14,985 litres per day. An ATU system and disposal field would be designed to cater 

for 20,000 litres per day maximum. 

Based on Department of Health Criteria which allows fir a maximum allowable leakage rate for flat beds of 50mm per day 

the above would require a disposal area of: 

• Approximately length of 2.4m wide flat-bed storage cells required is 167m incorporating appropriate separation 

between cell runs. 

This can easily be accommodated north of the Administration Building within the landscaped and grassed area. 

The Department of Health require effluent management systems to be installed with at least 0.5m separation to groundwater. 

Since the site will be filled up to 3.5m, both the leach drain and the sub-surface irrigation system can be accommodated.  

The effluent disposal systems will be designed to meet Nitrogen and Phosphorus removal targets identified in the water 
management actions reflective of the sensitive Peel-Harvey Catchment (70% TP and 60% TN removal). 

Portable toilets will be provided during larger events. 
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5. STORMWATER MANAGEMENT 

The site’s terrain is flat, low lying & prone to surface flooding, prone to groundwater perching and has high a high groundwater 

table. In response to the site conditions, the following is proposed: 

• 15mm Management  Section 5.1 15 mm retention from impervious areas. 

• Conveyance – 10% AEP  Section 5.2 Two concepts considered – gravity or pumps. 

• Quantity Management – 1% AEP Section 5.3 Detention system across the KMF and Lot 400 Site. 

• Flood Protection – 1% AEP  Section 5.4 0.5m above DWER flood levels. 

5.1. WATER QUALITY MANAGEMENT – 15mm 

Runoff generated by the first 15mm of rainfall on impervious areas are to be retained on site. Clean rainwater runoff from 

roofed area will more than likely be retained on site for potable and non-potable water applications. 

Roof areas noted in Section 4.3 will only yield 103kl of rainfall per storm event. To meet the KMF base demand, at least 1ML 

will need to be stored on site. Suppliers such as Pioneer provide tank kits storing up to 2.7ML.  

Runoff on other impervious surfaces such as racetrack, carparks, runoff zones, etc. are to be directed to bio-retention swales. 

Refer to Section 7. 

5.2. STORMWATER SERVICEABILITY – 10% AEP  

Currently Stati Group have opted for a 10% AEP internal serviceability design in consideration that racing events will not 

proceed in excessive storm conditions. This serviceability design was previously agreed with the Shire of Serpentine 

Jarrahdale.  

Two design concepts are currently considered, as discussed in Sections 5.2.1 & 5.2.2. The preferred gravity stormwater 

management concept is enclosed in Appendix H Sketch PC17119-FIA-SK30.   

5.2.1. GRAVITY SYSTEM 

Although the gravity system is preferred, the site is very large and flat, requiring large quantities of fill to create gradient 

across the site.  

As noted in Section 3.2, racetrack design requires a minimum of 1.5% grade stormwater and has constant trapped low point 

as a result of looping roads. The general concept (Appendix H) is for stormwater to be directed towards the central low spot 

and discharged to perimeter bio-retention swales via large box culverts. Once the bio-retention system is full, water would 

overtop to perimeter storage area. 

The perimeter storage area is formed by cutting the natural surface to the agreed groundwater level of 13.95m AHD. As 

discussed, on section 2.7.1, site bore readings measured groundwater only up to 13.7m AHD. 

The current gravity system model, with trafficable box culverts, has approximately 3.5m of fill at its highest point.  
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5.2.2. PUMP SYSTEM 

A pumped “lift and drop” system was originally considered for the site. This system mirrors the Water Corporation sewerage 

network, where sub-catchments gravitate towards a central pump station. The pumps will then “lift” the stormwater to the 

designated discharge point which then gravitates to the next downstream catchment and so on to the ultimate outfall. 

The lift and drop system has the benefit of reducing fill requirements. This also enables greater freedom to comply with the 

racing regulators requirements.  Pumped preliminary earthworks design indicated 2m of fill due to flood protection and racing 

geometry reasons. However, under this design option, a total of 12 pump stations are required. 

This concept is currently considered as a secondary option, in preference to the gravity system (discussed in Section 5.2.1) 

due to maintenance considerations. 

5.3. WATER QUANTITY MANAGEMENT – UP TO 1% AEP 

Urbaqua has undertaken a flood model to compare pre- and post-development drainage performance of Hymus Drain up to 

100yr 24hr event. Peritas has provided Urbaqua with Peritas’s earthworks surface to be incorporated into the model. 

Urbaqua’s flood model allows for the following regional drainage management infrastructure: 

• KMF site (Lot 78): 

o Eastern storage area (Flood Storage within Biofiltration swales and swale storage basins) 

o 1 x 2000 x 500 Reinforced Concrete Box Culvert (RCBC) constructed diagonally across from the KMF 

site to the Lot 400 site. 

• Lot 400 Site: 

o Flood storage within the Lot 400 site by undertaking earthworks. Refer to Appendix H Sketch PC17119-

SK-29. 

Urbaqua’s report noted a total storage volume of 85,000m³ supplied across the sites from 13.95m AHD to 14.25m AHD. 

However, based on the software used by Peritas, 12D, a volume of 116,765 m³ is achieved within the Lot 400 site alone 

(Refer to Appendix H & Drg PC17119-SK29).  

This discrepancy is commonly encountered due to software limitations and triangulation methods. The 12D software is 

purpose built for earthworks and mining works, it has stronger focus in ensuring surfaces are accurate. Therefore, in theory 

there should be more volume than what is considered by Inforworks ICM model. 

Urbaqua flood model indicated that the combined storage provided within the KMF and Lot 400 site is adequate to reduce 

peak outflow at Hymus drain. Urbaqua noted minor increase in water level <0.1m. 

As discussed in greater detail in the Urbaqua report, the south-western corner of lot 78, when under flood conditions is 

affected by the overtopping of the Punrak Road Drain which is under the management of the Water Corporation. 

 

The increase in flood levels at this location is caused by flood waters originating from the Punrak Road Drain, entering the 

neighbouring land and trying to continue into the development site. This flow is prevented by the proposed filling development 

of the site with water banking up against the western boundary but not entering the development site. 

A mitigation measure to eliminate the flooding form the Punrak Drain overflow in this location is to upgrade the existing open 

drains along the unmade section of Yangedi Road adjacent to and immediately west of the development site (Lot 78). These 

upgrade works are shown in Appendix H Drg PC17119-SK32 and also highlighted on Drg PC17119-SK28.  

These works include the deepening of a short section of the existing open drains along Yangedi Road in the road reserve 

midway along the lot 78 to grade out an existing high point in the drains and provide a controlled flow path south to north and 

eliminating the trapped runoff in the southern portion of the site and shown in the current flood model.  

The Shire of Serpentine Jarrahdale Engineering Department officers have been consulted on these mitigation measures and 

are in favour of this proposal. Refer to below comment. 
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Also, discussions held with the Water Corporation Drainage Department indicate that the proposal to fill the southern corner 

of Lot 78 site (adjacent to Punrak Rd) to assist in the mitigation of flooding under maximum events post-development of the 

site is in principle acceptable to Water Corporation.  

As the proposed filling works on the site are well away from the Punrak Drain and its reserve (some 40-50m away) Water 

Corporation have noted during discussions that : 

• The proposed works are not required to be undertaken within the drainage reserve under Water Corporation 

control. 

• The proposed filling works will not affect the operational requirements of the Punrak Road Drain nor will 
maintenance and access to the Punrak Rd Drain be restricted. 

 
The filling of the southern portion of the site will allow the capture of surface runoff from within the development site (Lot 78) 
to be directed to discharge into the western swale which is a bio-filtration & storage system within Lot 78 (Refer to Appendix 
K – Drg PC17119-SK030).  
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6. GROUNDWATER MANAGEMENT 

6.1. REGIONAL GROUNDWATER MANAGEMENT 

6.1.1. GROUNDWATER RECHARGE 

The Geotechnical report noted the site predominantly consist of Guildford formation. Clayey sand or clay are present at 

surface level to the west. Bassendean sand formation of varying thickness, underlain by either Guildford Clay or Coffee rock 

are present to the north-east. Bassendean sand over 2m deep were encountered to the south-east. However, more than 

likely this is due to the test pits being terminated prior to reaching the Guildford clay underneath.  

The KMF and Lot 400 site have a consistent grade draining north and south respectively. There are existing drainage swales 

along Henderson West Road which conveyed stormwater towards a pipe culvert, north of the KMF site and the invert is lower 

than the modelled regional groundwater. The culvert drains towards the Hymus Drain to the north. The regional groundwater 

was noted by DWER to be 13.95m AHD (See Section 2.7.1) while the existing culvert has an invert of 13.03m AHD, close to 

1m below the theoretical groundwater level. Groundwater monitoring bores installed on site measured surface level water level 

at approximately RL 13.70m AHD (west of site).  

It is unlikely for groundwater recharge to occur at pre-development condition due to high groundwater, Guildford clay and 

coffee rock formation. The swales and outlet drain at 13.03m AHD would constantly drain any surface water towards the 

Hymus drain. 

The post-development water management plan proposed a detention system due to low permeability within the Guildford 

formation and therefore no recharge is expected.  

6.1.2. GROUNDWATER DRAWDOWN 

The KMF site is proposed to be filled. The Urbaqua flood study noted that the wetland areas are supported by surface water 

and superficial groundwater and the Department of Water WIR database indicated that the superficial swan aquifer has been 

fully allocated. Bore allocation for the KMF site will need to be sourced from the deeper Leederville Aquifer which will not 

influence the CCW to the west of the site. 

For the Lot 400 site, Urbaqua has undertaken an assessment of the theoretical superficial groundwater drawdown adjoining 

CCW, as a result of excavation works. The radius of influence is noted to be well within the 50m buffer zones proposed 

around the CCW boundaries. The CCW is unlikely to be influenced by the proposed works. 

6.2. KMF LOCAL GROUNDWATER MANAGEMENT  

The west side of the KMF site consists of a predominantly clayey soil profile. Further to this, quarterly groundwater level 

readings indicate near surface water levels.  Accordingly, for all intent and purpose, the combination of the clay surface and 

high groundwater level created an “impermeable” natural surface. 

The designed surface (in fill) consists of 20% permeable verges and runoff zones. Whilst it is unlikely that water infiltrating 

through these areas would saturate the entire KMF site, it is possible during intense storm events that localised pockets 

would become saturated, forming perched groundwater zones as shown in Figure 6-1. 
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Figure 6-1 Perched Groundwater 

Maintaining the pavement integrity is critical to the racecourse and therefore subsoil network is proposed under permeable 

surfaces. 

The gravity drainage system solutions are adequately elevated for perched groundwater to not be an issue. However, in the 

pump system, the subsoil pipes will be linked to the pump pits, which will discharge water back into the stormwater treatment 

chain. The subsoil network will help to manage water quality by minimising direct infiltration to underlying groundwater. 

 

6.3. SUBSOIL DRAINAGE DESIGN AND GROUNDWATER MOUNDING 

The performance of the subsoil drainage network was modelled using the DRAINMOD software package. DRAINMOD was 

developed by the North Carolina State University and was originally designed to estimate the effects of drainage and 

associated water management practices on water table depths, the soil water regime and crop yields. The primary application 

of the software is for agricultural purposes, however the software can be adopted for development site assessment by 

removing the crop input data.  

The DRAINMOD predicts the dynamic groundwater mounding between two parallel subsoil drainage lines. The model utilises 

actual rainfall data from Bureau of Meteorology observations and therefore predicts the actual groundwater mounding over 

the course of the year with varying periods between rainfall events. 

6.3.1. DRAINMOD INPUT 

DRAINMOD utilises historical storm and temperature data to predict groundwater mounding. Rainfall and temperature data 

sourced from the Bureau of Meteorology for the 25-year period between 1991 to 2017 was used in the analysis.   

Subsoil drainage is proposed to be provided along each side of the road pavement. The DRAINMOD model utilises a spacing 

of 30m between parallel subsoil drainage lines to provide a more conservative result.  

The model assumes that the subsoil drains sit on a layer of impermeable material and the material above the subsoil is free 

draining sand with a hydraulic conductivity of 5m/day. 

6.3.2. GROUNDWATER RECHARGE 

The percentage recharge in this model is not a critical parameter. This is because 80% of the site is impervious and recharge 

will be at minimal. The intent of the model is to predict the performance of the subsoil pipe should the ground become 

saturated locally. 

For the purpose of DRAINMOD modelling, a nominal 40% groundwater recharge rate is adopted.  
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6.3.3. ANALYSIS OF RESULTS 

The result of DRAINMOD simulation using 25 years of historical climate data is as shown on Figure 6-2. The y-axis represents 

the groundwater mounding height above the subsoil. The subsoil is modelled to sit directly on the impermeable surface. The 

linear line across the chart shows the groundwater mounding trend line over the modelled period. 

The groundwater mounding peak at approximately 0.55m in 1992 and in general there is a declining trend in groundwater 

perching, which is as a direct reflection of rainfall pattern. 

 

Figure 6-2 DRAINMOD result  

 

Table 6-1 DRAINMOD Result 

1981 -2017 DRAINMOD groundwater modelling 

Height ('H') above subsoil 

drain invert 

# of occasions that the 

mounding increased above "H" 

# of occasions that the 

mounding exceeded "H" for 

5 continuous days 

AEP 

0.20 m 47 168 days 50% 

0.35 m 53 19 days 10% 

0.40 m 26 17 days 5% 

0.00 m 14 12 days 2% 

0.50 m never N/A 0 

The DRAINMOD simulation does not provide output in AEP or ARI as its input parameter is historical rainfall.  

Statistical analysis is undertaken to mirror the intent of AEP (as shown on  

Table 6-1), this is done by determining the number of days exceeding the groundwater level “H” over the 25 years modelled 

period. 

 

6.3.4. ADOPTED DESIGN 

Discussing with Stati group, the subsoil perching adopted is 0.35m AHD ( 

Table 6-1) – for pump conveyance system only. 

The pavement layer is approximately 0.35m thick and therefore as a minimum, fill shall be 0.7m from the impervious surface.  
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7. WATER QUALITY MANAGEMENT 

7.1. SURFACE WATER QUALITY 

The first 15mm or runoff shall be retained on site within bio-retention infrastructure. The total impervious site area is 

approximately 3.0ha, the corresponding minimum bio-retention volume is 4,500m³. 

The site concept (Appendix H - PC17119-FIA-SK30) currently includes approximately 5,300m³ of bio-retention storage. 

The efficiency of the treatment mechanism is modelled in UNDO tool, further discussed in section 7.1.1. 

7.1.1. UNDO TOOL 

The “Better Urban Water management” (DoW, 2008) document sets the following water quality objectives: 

• At least 60% Total Phosphorus (TP) removal. 

• At least 45% Total Nitrogen (TN) removal. 

The DWER publishes the “Urban Nutrient Decision Outcome” (“UNDO”) web-based program, which assist in evaluating the 

nutrient export from an urbanised site.  The UNDO tool included pre-set pollutant loading for various urbanised environment 

and allowing various treatment trains to reduce the offsite transport of contaminants.  

The bio-retention depths within the site are variable from 0.3m-0.5m. For Undo modelling a depth of 0.5m is assumed which 

provided the least bio-retention area of 10,600m². The UNDO tool analysis result is included in Appendix I and summarised 

in Table 7-1. 

Table 7-1 UNDO tool Summary 

Loading Removal Off-Site Export % Removal 

TN TP TN TP TN TP TN TP 

68.49 kg/yr 5.83 kg/yr 50.49 kg/yr 3.64 kg/yr 18.00 kg/yr 2.19 kg/yr 74% 62% 

The modelling shows 70% TP and 60% TN removal using the proposed bio-retention surface area. This meets the 

requirements of “Better Urban Water Management” (WAPC 2008).  

7.1.2. BIO-RETENTION PROFILE AND PLANTING 

The Facility for Advancing Water Biofiltration (“FAWB”) is a joint venture between the Institute for Sustainable Water 

Resources (ISWR), Monash University and EDAW Australia. The FAWB was established in 2005, researching the function 

of bio-retention systems. The FAWB research provides various recommendations for the design and functionality of bio-

retention systems, including filter media type, thickness, planting species, etc. However, the FAWB research was undertaken 

in the eastern states, with differing climate, geology, groundwater conditions to Western Australia.   

Subsequently, the Monash University issued a separate publication, “Vegetation guidelines for stormwater biofilters in the 

South-West of Western Australia” (2014) which serve to complement the FAWB guidelines.   

The proposed bio-retention area shall include a general soil profile as shown on Figure 7-1, with vegetation species as 

specified in the “Vegetation guidelines for stormwater biofilters in the South-West of Western Australia” (Monash University, 

2014). The proposed filter media is Gingin Loam.  
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Figure 7-1  Extract from “Advancing the Design of Stormwater Biofiltration” (FAWB, 2008) 

7.1.3. SEDIMENT TRANSPORT 

The site has limited exposed surfaces, they are either sealed pavement, occupied by building or has varying surface covering 

such as turf and gravel. Once established, the facility is unlikely to perpetually generate sediments.  

During the initial establishment period, post construction, sediments may be washed down into the bio-retention system. 

Prior to Practical Completion of site, Contractors are generally required to clean drainage infrastructure and sweep sealed 

surfaces. 

The KMF site is approximately 75m west of the nearest CCW divided by an unformed Yangedi road reserve. Whilst the Lot 

400 proposed levels will be lower than the CCW to the north, therefore sediment transport issues are unlikely to affect the 

CCW. 

7.1.4. HYDROCARBONS AND SERVICING OF VEHICLES 

No bulk fuel storage, lubricant storage and servicing facility is proposed as part of current DA. The events considered for the 

site does not warrant re-fuelling facilities.  

Minor spillage can occur, this is quantified as liquid not exceeding two litres. In such circumstances, if spillage occur on the 

racetrack, racing will be stopped for clean up as this pose slip risk. Staff will be appropriately trained to manage minor spills, 

including fire protection and precautions. Spill kits will be available on site for use. 

In the future, when the KMF organised larger international events, there may be a need for fuel to be brough on site by 

patrons. In such circumstances, Stati Group would provide a bunded closed system to the patrons to re-fuel. The 

hydrocarbons and oils collected by the specific event will need to be taken off-site. The management of this will form part of 

future DA and are currently irrelevant. 

Vehicles either damaged during the race or has mechanical issues are expected to be transported off-site for repairs. There 

is no intent for mechanical workshop to be incorporated within the site. 

The sport has developed containment systems both within the vehicles (Engine and other parts of the vehicles) that limit 

spillage of parts and debris to small components. Also, for safety reasons, any potential hazardous event will cause the race 

to be stopped and the issue managed immediately otherwise the racing will not be allowed to proceed further – this includes 

spillage of hydrocarbons and oils on tack which could become a potential slip hazard.  
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7.2. GROUNDWATER QUALITY 

As discussed in Section 6.1.1, the Guildford formation is an impervious layer preventing groundwater recharge. Further to 

this, Section 3 highlighted the various surface elements in the racetracks, noting approximately, 80% of the built-up area 

being impervious. Therefore, it is unlikely for surface water to influence the groundwater quality.  

Nevertheless, groundwater quality shall be monitored and objectives set to validate the above premise. 

Water quality performance targets should be set with consideration of the baseline water quality. The KMF should cause no 

deterioration in groundwater quality and improve the quality of the groundwater wherever possible. The water quality targets 

are based on mean plus one standard deviation and are met if the mean of all the post-development bores is within the target 

range. Refer to Table 7-2 below for Post-development Groundwater Quality Targets. 

Table 7-2 Post-development Groundwater Quality Targets 

Parameter Unit Quality Targets ANZECC  

Metals 

Arsenic As (mg/L) <0.020 0.05 

Cadmium Cd (mg/L) <0.000 0.005 

Chromium Cr (mg/L) <0.003 0.05 

Copper Cu (mg/L) <0.005 1 

Lead Pb (mg/L) <0.003 0.05 

Nickel Ni (mg/L) <0.020 0.1 

Zinc Zn (mg/L) <0.020 5 

Nutrients 

Ammonia a N  (mg/L) <0.800 0.01 

Nitrate as N (mg/L) <8.000 10 

Nitrite as N (mg/L) <0.400 1 

Total Kjeldahl Nitrogen as N (mg/L) <5.900  

Total Nitrogen as N (mg/L) <12.000 5* 

Total Phosphorus as P (mg/L) <0.700 0.05* 

Physical properties 

pH  <7.600 6.5-8.5 

Total Dissolved Solids (mg/L) <15,161 1000 

Conductivity  (µS/cm) <23,400  

It should be noted that some quality targets set, exceeded ANZECC recommended water quality trigger values for recreations 

purposes.  This is because the pre-development ambient readings are higher than the ANZECC target values. 

7.3. NUISANCE INSECT MANAGEMENT 

The extended ponding of water in drainage structures can create a favourable environment for mosquitoes and midges to 

breed. Due to the nature of the design of the site being primarily in fill standing water is not an issue. 

Bio-retention incorporate subsoil network beneath the filter media to encourage water to permeate through the filter media. 

Refer to Appendix H Sketch PC17119-FIA-SK30 showing typical Bio-filtration swale section. 
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8. MANAGING DEVELOPMENT WORKS 

The site is located adjacent to regional drains (Hymus Drain and Punrak Drain). Therefore, a Construction Environmental 

Management Plan (CEMP) shall be prepared for the site by the Contractor, which will address the management of the 

development works to ensure that construction activities will not detrimentally impact on the environment. 

The below sub-section offers potential considerations to adequately manage construction works. However, the Contractor 

will ultimately be responsible in ensuring the environment is protected.  

8.1. ACID SULFATE SOILS & DEWATERING 

The Keysbrook Motorsport Facility (KMF) site at 732 (Lot 78) Punrak Road will be filled, current concept included fill height 

as much as 3.5m (Section 5.2.1). Therefore, excavation into the natural surface is unlikely. 

Works in 146 (Lot 400) Henderson West Road will stop above the peak historical groundwater level. There is currently no 

intent to construct hardstand on this site. Therefore, it is unlikely for Acid Sulfate soils to be an issue. 

Should ASS be encountered the requirements of the Construction and Environmental Management Plan (CEMP) will be 

implemented. 

Refer the draft Construction and Environmental Management Plan (CEMP), provided in Appendix J. 

8.2. CONSTRUCTION WATER  

There are no Water Corporation mains in the site vicinity and therefore construction water will need to be sourced from bores. 

Stati Group has secured appropriate groundwater allocation for both permanent and construction water requirements 

including water for irrigation purposes (Refer to commentary is section 4.1 of this report).  

The water demand during construction would more than likely exceed the direct flow rates of the bores, typically requiring 

the Contractor to construct a lined earthwork basin (turkey’s nest) to act as a balancing pond to allow the bore to constantly 

re-charge the pond after work hours.  

Another option is to mobilise water tankers such as “Welltech”.  

 

8.3. ACCESS TRACK CONSTRUCTION 

Temporary access tracks for haulage are typically constructed out of limestone or crushed recycled products. The access 

track is typically constructed in areas where fill is required (limit double handling of material) and therefore it is highly unlikely 

for the track to be outside of the final track or building footprint. 

The material for the track will be left in the ground forming part of fill. Contaminated areas (hydrocarbon spills) are typically 

carted off-site along with waste disposal. 

 

8.4. MATERIAL STOCKPILE MANAGEMENT 

The site requires extensive earthworks and therefore there will more than likely be a dedicated construction period just for 

earthworks activity, which limits stockpiling.  A typical 30 tonnes rigid haul truck can deliver 20m³ of material in a single trip. 

A loader on site has a bucket of typically 3m³. Therefore, a loader can manage stockpile arriving on site much quicker than 

the incoming material.  

There are still circumstances where stockpile may still occur – such as end of work day stockpile, stockpiling of material to 

be carted off site, supply issues resulting in the need to stockpile in advance of site works commencements, public holidays, 

etc. 
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Stockpile management is the responsibility of the Contractor and dust management plan is typically required by Local 

Government. Typical management approach for stockpiles included: 

• Water Cannon / Water sprinkler 

• Planning earthworks to be undertaken in spring or autumn seasons. 

• Application of hydromulch or similar products during longer shut down. 

Refer also to further details discussed in the draft Construction and Environmental Management Plan (CEMP), provided in 

Appendix J. 

 

8.5. EARTHWORKS DUST MANAGEMENT 

Development works to be completed in accordance with “A guideline for managing the impacts of dust and associated 

contaminants from land development sites, contaminated sites remediation and other related activities” Department of 

Environment and Conservation, 2011. 

Typical dust management measures would include: 

• Staging of works to limit risk exposure. 

• Temporary wind fencing with shade cloth. 

• Covering haulage trucks during transport. 

• Water cart for dust suppression. 

• Application of hydromulch or similar product. 

It is generally a standard construction practice for Contractors to submit a Dust Management Plan (“DMP”) to Local 

Government for approval prior to commencing site works. Often the Contractor would incorporate the DMP as part of the 

CEMP. 

Refer also to further details discussed in the draft Construction and Environmental Management Plan (CEMP), provided in 

Appendix J. 
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8.6. SEDIMENT AND EROSION CONTROL 

Due to this site’s proximity to existing waterways, material shall not be transported out of construction site. Typical erosion 

management measures would include: 

• Staging of works to limit risk exposure. 

• Catch drains, cut off drains. 

• Silt fence with shade cloth embedded into the ground to catch sediment. 

• Clean up works at the end of construction including road sweep. 

Refer also to further details discussed in the draft Construction and Environmental Management Plan (CEMP), provided in 

Appendix J. 

 

8.7. DRAINAGE INFRASTRUCTURE CONSTRUCTION 

Construction activities may cause airborne sediment and dust to be created. The dust management strategy mentioned in 

Section 8.2 above and referred to in detail in Appendix J (CEMP), will assist in minimising dust pollution issues.  

Other preventative measures typically utilised on site would include: 

• Protection of installed works such as using steel plate to cover pits, using sandbags to temporary plug pipes, etc. 

• Scheduling works on site such that works element most prone to damage are completed last. 

• Clean up works at the end of construction, including jet cleaning of piped network and cleaning up bio-retention 

infrastructure, etc. 

Typically, Local Government inspection is required upon achieving site Practical Completion and Final Completion. The 

inspection points noted above are typically 12 months apart and each inspection would require the Developer (via the 

Contractor) to ensure the entire drainage system installed to be operating to regulatory authority requirements. 

 

8.8. HYDROCARBON MANAGEMENT DURING CONSTRUCTION 

Typically, the Contractor would construct a hardstand area for site compound and laydown area. The hardstand would consist 

of the same material as the temporary access track discussed in 8.3. 

Self-bunded fuel storage will be the preferred method of storing hydrocarbons on site.  

Minor fuel spills may potentially occur on site, major spillage is unlikely as the fuel storage modules are designed to be self-

bunded. The limestone hardstand will allow the easy removal of any small, incidental fuel spills . 

Refer also to further details discussed in the draft Construction and Environmental Management Plan (CEMP), provided in 

Appendix J. 
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9. MONITORING  

9.1. KEYSBROOK WATER MONITORING PROGRAM 

Post development monitoring of groundwater is proposed so that the performance of the project can be measured against 

the design objectives and the baseline water quality testing results.   

Surface water monitoring within the site is not deemed necessary as the bulk of the stormwater will be conveyed on 

impervious surfaces and drained towards the bio-retention infrastructure to be provided as part of the development, however, 

it is proposed to monitor surface water quality for a limited period as noted in the Water Monitoring Plan prepared by JBS&G. 

The requirements are detailed in 9.1.1 to 9.1.7 below. 

The requirement for monitoring is based on “Water Monitoring Guidelines for Better Urban Water Management Strategies 

and Plans.” (DoW 2011) and as summarised on Table 9-1.  

It is intended for the bores on Figure 2-8 and as also shown in Figure 9-1 below, to be protected during the construction 

phase and retained or modified to enable continued monitoring in the short and medium term as required by the conditional 

approvals for development. The location of the bores is generally upstream and downstream of groundwater contours, this 

will enable comparison between groundwater quality into and out of the site. 

 

Table 9-1 Post-development Monitoring 

Responsible Party Monitoring Program Requirements Duration & Frequency 

Developer  
Post-Development ground 
water monitoring 

Groundwater Level 

hydrocarbons 

heavy metals 

Nutrients 

Period of 3 years post-
development. 

 

DWER 
Regional groundwater & 
surface water monitoring 

Monitor regional surface water 
flows and quality. 

Ongoing 

 

9.1.1. GROUNDWATER 

There are five monitoring wells located on Lot 78. (MW01 – 05).  These wells are located around the perimeter of the 
property (see Figure 9-1) and are drilled to depth of approximately six meters.   

An abstraction well (Ground Water Licence 204006, label Abs #1) is currently located approximately in the centre of Lot 
400.  It is proposed that this well be decommissioned and moved to a new location likely to be in the Southeast corner of 
Lot 400. 
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Figure 9-1  Existing Groundwater Monitoring Bore Locations (MW01 – MW05) & Surface Monitoring Locations (SW01 – 

SW03) 

 

9.1.2. SURFACE WATER 

Surface water that collects on Lot 78 will generally flow towards a culvert that connects to Lot 400.  Water that collects in Lot 

400 will reside in the containment basin before discharging to the Northeast and connecting with a regional drainage network.  

Three surface water monitoring locations are proposed SW01 (located at the culvert connecting Lot 78 to Lot 400).  A second 

surface water site, SW02 is proposed to be located at (or as close to) the discharge point from Lot 400 and a third to be 

located immediately west of Lot 78 to monitor potential uncontrolled nutrients form the landholdings to the west of Lot 78. 

 

9.1.3. QUALITY ASSURANCE, QUALITY CONTROL 

A suitably qualified person/organisation will be engaged to conduct the sampling events.  Prior to sampling a sampling 

analysis, quality plan (SAQP) will be developed in accordance with industry standards and submitted to the Proponent for 

review.  The SAQP shall include suitable chain of custody processes and the nomination a Nationally Accredited Testing 

Authority (NATA) laboratory. 
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9.1.4. MONITORING REGIME 

Table 9-1 Roles and Responsibility 

Parameter  Unit MW01 MW02 MW03 MW04 MW05 Abs 1 SW01 SW02 SW03 

Depth m X X X X X X NA NA NA 

As mg/L X X X X X X X X X 

Cd mg/L X X X X X X X X X 

Cr mg/L X X X X X X X X X 

Cu mg/L X X X X X X X X X 

Pb mg/L X X X X X X X X X 

Ni mg/L X X X X X X X X X 

Zn mg/L X X X X X X X X X 

Ammonia 
as N 

mg/L X X X X X - X X X 

Nitrate as N mg/L X X X X X - X X X 

Nitrite as N mg/L X X X X X - X X X 

TKN as N mg/L X X X X X - X X X 

Total N mg/L X X X X X - X X X 

Total P mg/L X X X X X - X X X 

Total 
petroleum 
hydrocarbo
ns (TPH) 

mg/L X X X X X - X X X 

pH - X X X X X X X X X 

Total 
dissolved 
solids 

mg/L X X X X X X X X X 

Conductivit
y 

uS/cm X X X X X X X X X 

 

9.1.5. FREQUENCY 

Water samples (both ground water and surface water) shall be collected twice yearly.  Dependent on rainfall, sampling events 

shall target 1) first flush (i.e., when water first flows in the culverts after summer, approximately May) and 2) When 

groundwater levels are likely to peak (i.e.  after winter, approximately September). 
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9.1.6. REPORTING 

A report summarising the results for each year shall be compiled by a suitably qualified person or organisation.  Results shall 

be compared against ANZECC Water quality for irrigation and general water use criteria (ANZECC, 2000). 

9.1.7. MONITORING PLAN REVIEW 

After three years from implementation, this monitoring plan shall be reviewed. 

 

9.2. CONTINGENCY PROCEDURES 

Should post-development monitoring find that water quality-related objectives are not being met, the developer and the Local 

Government would undertake the following remedial procedures: 

• Re-sample the affected bores/ surface water location to confirm the results and to remove the potential for sampling 

error.  

• Investigate source or cause of elevated levels of contaminants and determine if it is due to the proposed 

development. If the repeat monitoring still shows results which exceed the required trigger values, the next action 

will be to compare the upstream (Incoming) nutrient concentrations with the outgoing (Downstream) nutrient 

concentrations. This will determine if the sources of the nutrient concentration changes are form external or internal 

sources. 

• Ensure that the development has fully complied with development conditions relating to water quality management 

(i.e., installation, operation and implementation of Best Management Practices -  BMPs). 
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10. IMPLEMENTATION ROLES AND RESPONSIBILITIES 

The roles and responsibilities for the implementation and ongoing maintenance of the development are summarised in Table 

10-1. 

Table 10-1 Roles and Responsibility 

Item Implementation 
Initial maintenance 
(12 months from PC) 

Ongoing maintenance 

Preparation of WMP Developer Nil Nil 

Assessment of WMP 
Local Government, 
Department of Water and 
Environmental Regulations 

Nil Nil 

Bio-retention infrastructure Developer Developer Developer 

Stormwater network Developer Developer Developer 

Road and pavement sweeping Developer Developer Developer 

Landscaping Developer Developer Developer 

Groundwater monitoring Developer Developer Developer 

Ensuring patrons of the site 
are meeting the strict 
requirement to manage 
hydrocarbons and chemicals 
brought to site.  

Developer Developer Developer 

10.1. ASSESSMENT AND REVIEW 

The Urban Water Management Plan (UWMP) is to be prepared ahead of detail design documentation. This document shall 

be revised and updated upon completion of the detail design documentation. 

In the event of non-completion of construction activities within 10 years of the detail design UWMP approval being granted, 

then the UWMP will require review ensuring the contents remain relevant and allows updates to be made.  

The design objectives shall be revised to ensure that targets are consistently met.  The review shall be undertaken by 

competent persons and cover, but not be limited to, the following: 

• Impacts of the development. 

• Design objectives 

• Water management strategies 

• Wetland and receiving waters management including the health of dependent ecosystems. 
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