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EXECUTIVE SUMMARY 
 
Lots 35 and 36 Surf Drive, Secret Harbour are undeveloped and are part of an existing Anstey 
Park Structure Plan which indicates the location of the Public Open Space (POS) at one of the 
highest locations of the land holding of Lots 35 and 36 Surf Drive.  
 
To reduce the overall earthworks, it is proposed to adjust the location of the proposed POS to a 
lower area of the catchment. This relocated POS will be in the same area as the originally 
proposed POS. 
 
This Local Water Management Strategy (LWMS) has been prepared to address the 
requirements of amending the location of the POS. This report has been developed in 
accordance with: 
 

 Western Australian Planning Commissions (WAPC) Better Urban Water Management 
Framework (WAPC 2008);  

 The associated Planning Bulletin 92 – Urban Water Management; 
 The Department of Water Interim: Developing a Local Water Management Strategy 

(2008); 
 City of Rockingham Planning Policy 1-8;  
 City of Rockingham Planning Policy 3-4-1,  
 City of Rockingham Planning Policy 3-4-3; 
 Address all requirements of Appendix 1 of the Better Urban Water Management 

(WAPC, 2008); and 
 Decision Process for Stormwater Management in WA (DWER, 2017). 

 
The area has been assessed as an integrated water management approach with a specific focus 
on the effects of lowering the proposed stormwater basin bed.  
 

 The existing ground level of the site varies between 4.50 mAHD and 10.9 mAHD;  
 The soils expected are Tamala formation sands, these sands are medium-grained and 

have good drainage characteristics;  
 Acid Sulphate Soil (ASS) risk maps classify the entire site as having no known risk; 
 Groundwater underlying the site flows towards the Indian Ocean; and 
 The site has historically been used as a naval artillery range.  

 
Holistic water conservation measures are proposed, targeting specific water usage goals for 
irrigation (6,750 kL/ha/yr) and residential areas (100 kL/person/year, with a scheme water limit 
of 40-60 kL/person/year). 
 
The development area will be fully serviced, with potable water and wastewater connections 
provided by the Water Corporation. 
 
Stormwater management emphasizes quantity and quality control, maintaining existing 
hydrology by retaining surface flows and infiltrating runoff as close to the source as possible. 
 
Specifics for Lots 35 and 36 Surf Drive include: 

 Total area of approximately 80,700m2; 
 Retention of minor storm events within proposed residential lots; 
 Treatment of road reserve and Public Open Space rainfall in a gross pollutant trap and 

bio-filtration area; 
 Installation of a basin surrounding the bio-filtration area to contain major storm events 

(1 in 100 year) for the entire development area. 
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The proposed stormwater basin, with a base area of 637m2, is designed to pool to a maximum 
depth of 0.7m during the 1% Annual Exceedance Probability storm event. 
 
Groundwater monitoring indicates a generous separation of groundwater levels from the 
proposed base of the stormwater basin. The modelled 1% Annual Exceedance Probability storm 
event is at 5.4m AHD, ensuring a safe freeboard to the Final Floor Level (FFL) of all residential 
buildings. 
 
The table below summarises the required and provided stormwater volumes for the critical 1% 
AEP (1in 100 years) storm event  
 
Stormwater Summary Table: 1% AEP Stormwater Requirement 

Location 
Weighted 

Runoff 
Coefficient (C) 

Catchment 
Area (m2) 

Required Storage for a 
1% AEP event (m3) 

Storage 
Provided (m3) 

Total Site 
Catchment Area 0.47 80,700 1,380.8 1,513.9 

 
This LWMS outlines a detailed plan for water management, addressing the relocation of the 
POS and ensuring sustainable development practices for Lots 35 and 36 Surf Drive in Secret 
Harbour.  
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1 INTRODUCTION 
 
Lots 35 and 36 Surf Drive, Secret Harbour are undeveloped and are part of an existing Structure 
Plan which indicates the location of the Public Open Space (POS) at one of the highest locations 
of the land holding.  
 
Marchese Investments, the owners of Lots 35 and 36 Surf Drive, however they wish to confirm 
and set aside the location of the POS. After discussions with the City of Rockingham, it is now 
proposed to relocate this POS to a low-lying area of the site. 
 
1.1 Background 
 
Anstey Park is located in the City of Rockingham in the suburb of Secret Harbour. The area is 
bounded by Anstey Road, Mandurah Road, Warnbro Sound Avenue and Kimberley Drive. The 
original Anstey Park Structure Plan was completed in December 2009 with a minor amendment 
occurring in June 2011. Anstey Park is approximately 130 hectares and contains Lots 35 and 
36 Surf Drive which have an area of approximately 8 hectares.  
 
These lots are proposed to be subdivided into R20 lots and R30 lots. As defined in the Western 
Australian State Planning Policy 7.3, R20 lots are required to have an average size of 450m2, 
with a minimum single lot size of 350m2 whilst R30 lots are required to have an average size 
of 300m2, and a minimum single lot size of 260m2.  
 
A development plan titled “Anstey Park Comprehensive Development Plan Cost Contributions 
Report” was previously undertaken by Worley Parsons in 2006. The stormwater drainage 
information of that report is attached in Appendix C of this report. There is no previous Local 
Water Management Strategy for the Structure Plan area.  
 
Construction of Anstey Park is mostly complete, with only a few areas of subdivisions 
remaining to be developed. The final major subdivision is Lots 35 and 36 Surf Drive, located 
in the northwest corner of the area. An aerial image of the overall Anstey Park is shown below.  
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Figure 1: Anstey Park Aerial Overview (Courtesy of Nearmaps, April 2023)

Revised planning for the subdivision of Lots 35 and 36 Surf Drive has commenced, with a 
review of the proposed location of the POS. It is proposed to move the location of the Public 
Open Space from the original location shown in Figure 2 to the proposed location shown in 
Figure 3. 

Figure 2: Existing Plan for Lots 35 and 36 Surf Drive

Lots 35 and 
36 Surf Drive

Original POS 
Location
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Figure 3: Proposed Amended Plan for Lots 35 and 36 Surf Drive

The proposed POS dimensions are similar to the original POS dimensions. with relocation 
proposed to reduce the total volume of earthworks required, to minimise the need for large 
retaining walls and to allow smooth transition into the already established road reserves.

The original location of the POS was proposed at the highest point of the site which is highly 
impractical due to the need of the required drainage network to discharge flows downhill via 
gravity into the stormwater basin contained within the POS.

Changing the location of the POS will lower the ground level of the proposed POS location 
from approximately 7m AHD to 5m AHD. This shall greatly reduce the volume of earthworks
required to tie in the area with the surrounding road network. 

1.2 Purpose

This Local Water Management Strategy (LWMS) focuses on Lots 35 and 36 Surf Drive, Secret 
Harbour only and address the requirements of and shall be in accordance with:

Western Australian Planning Commissions (WAPC) Better Urban Water Management 
Framework (WAPC 2008); 
The associated Planning Bulletin 92 – Urban Water Management;
The Department of Water Interim: Developing a Local Water Management Strategy 
(2008);
City of Rockingham Planning Policy 1-8; 

Proposed POS 
Location
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 City of Rockingham Planning Policy 3-4-1,  
 City of Rockingham Planning Policy 3-4-3; 
 Adress all requirements of Appendix 1 of the Better Urban Water Management (WAPC, 

2008); and 
 Decision Process for Stormwater Management in WA (DWER, 2017). 

 
Other documents that are relevant to the LWMS are: 
 

 Australian Runoff Quality (Engineers Australia, 2006,) 
 Australian Rainfall and Runoff (Engineers Australia, 2019); and  
 Adoption Guidelines for Stormwater Biofiltration Systems (CRCWSC, 2015). 

 
1.3 LWMS Objectives 
 
This LWMS is to address the requirements of an LWMS as defined by the Department of Water 
and Environmental Regulation (DWER).  
 
The key points addressed are listed below.  
 

 Provide integration with the planning processes, 
 Minimise public risk; and  
 Protect infrastructure and assets from flooding and inundation.  

 
The following storm events will be modelled and assessed in order to achieve the above 
requirements.  
 

 Small Storm Event – the first 15mm of rainfall inside the catchment; 
 Minor Storm Event – the 20% AEP (1 in 5 year) storm event of critical duration; and  
 Major Storm Event – the 1% AEP (1 in 100 year) storm event of critical duration. 

 
 
2 PRE-DEVELOPED CONDITIONS 
 
2.1 Site Conditions  
 
The site currently consists of remnant shrubland and appears to have been cleared many years 
ago. A detailed feature and contour survey on Lots 35 and 36 Surf Drive was undertaken in 
2015 by Guidice Surveys – a high-resolution copy is attached in Appendix A. The natural 
surface of the site falls to the south-west, by approximately 4.5m.  
 
At the boundary between Lot 36 and the existing developed area immediately to the east, there 
is existing natural ridge line. This results in Lots 35 and 36 becoming a trapped low point as 
stormwater cannot flow overland outside of the catchment. Because of this, it is imperative that 
the proposed stormwater system can contain a 1 in 100 year storm event and provide adequate 
storage to protect infrastructure.  
 
2.2 Geotechnical 
 
A detailed geotechnical report was completed by Brown Geotechnical for the nearby Dolly 
Link subdivision area in March 2023. This location is immediately southeast of the site and 
there is less than 300m from the centre of Dolly Link to the centre of Lots 35 and 36 Surf Drive.  
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At Dolly Link, medium-grained sand was encountered in all test holes to at least 2m depth. The 
sand is medium dense to dense, becoming very dense below about 1m. The sands have been 
identified as Tamala Formation and have good drainage characteristics. A full copy of the 
geotechnical report is attached in Appendix B. 

The previous geotechnical report has been compared against soil mapping data. From mapping 
provided by the Western Australian Department of Mines, Industry Regulations and Safety, the 
site soils are classed as Warnbro Group Sands. These sands consist of Interbedded sandstone, 
siltstone, and shale, with minor conglomerate. This classified the site as a Class A site as defined 
by AS 2870 – Residential Slabs and Footings. An extract of the soil mapping is attached below 
in Figure 4 with the Site and location of the previous geotechnical report annotated.

Figure 4: Soil Mapping (Courtesy of the Department of Mines, Industry Regulations and Safety)

Legend:
Pale Blue - Calcareous Sands - white medium-grained
Green - Peaty Clay
Yellow - Sand - pale and olive-yellow medium to coarse-grained
Pale Yellow - Limestone- pale yellow-brown fine-grained angular and medium-grained rounded

A site-specific geotechnical investigation will be undertaken at the subdivision design stage but 
due to the previous designs carried out in the surrounding area, it is not anticipated that there 
will be a requirement to modify this Local Water Management Strategy.

Mapping of the relevant area and surrounds has been undertaken from Acid Sulphate Soils data 
provided by Geoscience Australia. Lots 35 and 36 Surf Drive are in an area with “an extremely 
low probability of occurrence”. There are a few small pockets beyond the site to the North and 
the West with a “high probability of occurrence”. This is shown in Figure 5 below.

Lots 35 and 
36 Surf Drive

Dolly Link

Peaty Clay

Sands

Limestone

Calcareous 
sands
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There is no significant risk of Acid Sulphate Soils. 

Figure 5: Acid Sulphate Soils Mapping, (Courtesy of Geoscience Australia, 2023)

2.3 Environmental

Flora in the area is low shrub. No waterways or wetlands have been identified within the area 
of the future subdivision. 

In the 1940’s, the area was used regularly as a naval artillery range, resulting in severe 
unexploded ordnance (UXO) contamination. Neighbouring lots that were recently subdivided 
encountered UXO’s. 

The area is classified as a “Substantial Potential” Risk by the Australian Government 
Department of Defence, which is the most extreme classification. To allow for development, 
100% of the site is required to have a UXO search after completely devegetating or mulching 
the site. The search is to be performed in 3m layers, and the extent will depend upon the ultimate 
earthworks and services design. 

An overview of the UXO risk mapping from the Department of Defence is attached below in 
Figure 6.

Lots 35 and 
36 Surf Drive

High Probability 
of Occurrence
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Figure 6: Unexploded Ordnance Risk Mapping, (Courtesy of the Australian Government of Defence, 2023)

2.4 Groundwater

The existing ground level of the site varies between 4.50 mAHD and 10.9 mAHD. 

An estimate of the groundwater levels has been obtained from nearby, groundwater monitoring 
bores and data available from the Department of Water and Environmental Regulations 
(DWER) groundwater mapping.

The groundwater table recorded at nearby groundwater monitoring bores, based on the 
Department of Water and Environmental Regulations groundwater mapping, has been 
summarised in Table 1 below. 

Table 1: Nearby Groundwater Monitoring Bores (Data provided by DWER, 2023)

Bore Name Maximum Groundwater 
level (mAHD)

Year of Maximum 
Groundwater

Direction and 
Distance to Proposed 
Development (km)

61407115 2.8 2023 Southeast - 1.5
61410030 2.9 1981 South - 1.0
61410050 2.7 2004 Northeast - 3.0
61410280 3.4 1986 North - 2.3

Site Area
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Figure 7: Groundwater Monitoring Bores, (Courtesy of the Western Australian Department of Water, 
2023)

The majority of sites with groundwater monitoring data are to the north of the site. The average 
groundwater level of the nearby bores is approximately 2.95m AHD. A conservative value of 
3.2m AHD will be used for the initial design. As the development area is between areas of 
existing development where groundwater issues have not been reported, groundwater is not 
expected to be a concern.

The proposed finished lot level of the development is anticipated to range from 6.1m AHD to 
approximately 9.0m AHD.

The lowest Finished Floor Level of a residential dwelling is expected to be at approximately 
6.2m AHD. This is to be confirmed at the detailed design stage but provides a generous 
separation from all dwellings to the maximum historical groundwater level. 

The proposed base of the stormwater basin inside the POS is 4.7 mAHD. This level allows for 
the basin to effectively collect stormwater runoff from the development and infiltrate into the 
sandy soils.

The design ensures that the minimum separation between the groundwater and the finished lot 
level is greater than 3.0m. Because of the expected groundwater separation, there is no 
requirement for the importation of fill as specified by the City of Rockingham in their Urban 

Lots 35 and 
36 Surf Drive

61407115

61410050

61410280

61410030
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Water Management Planning Policy. This is a generous separation to the groundwater level and 
hydraulically adequate. 
 
Further increasing the separation between the groundwater level and the finished surface level 
of the POS will require lifting a large percentage of the site, resulting in a significant increase 
of the earthworks cost with no practical benefit due to the current generous separation to the 
groundwater. 
 
Site specific groundwater levels should be measured and included in the future Urban Water 
Management Plan (UWMP) during the detailed design phase.  
 
2.5 Earthworks  
 
Projected earthworks for the site are expected to be minor. The new location of the proposed 
Public Open Space (POS) allows for the proposed lots to integrate with the existing contours 
of the site allowing the development to effectively tie in with the already developed areas 
surrounding the site.  
 
Due to the minor scale of the development, the small amount of earthworks expected to be 
required and the proximity of the site to the coast, it is expected that groundwater levels will 
not be impacted by the development. 
 
A comprehensive assessment of earthworks, including detailed site grading and level 
specifications, will be conducted during the detailed design stage of the project to ensure precise 
planning and execution. 
 
 
3 WATER SUSTAINABILITY 
 
3.1 Service Connections  
 
At the time of subdivision, the requirements of the relevant Statutory Authorities will be met, 
encompassing elements such as water supply and wastewater disposal.  
 
The development area shall be a fully serviced subdivision and potable water connections and 
waste water connections shall be supplied by the Water Corporation.  
 
In collaboration with the Water Corporation, arrangements will be made to secure and guarantee 
the presence of a suitable water supply, and sewerage services for the proposed lots.  
 
3.2 Stormwater Approach  
 
Stormwater generated within the proposed residential lots will be retained and infiltrated at the 
source. Residential lots less than 350m2, are required to manage the first 15mm of rainfall on 
site. Residential lots greater than 350m2 are required to manage the 20% AEP storm event of 
critical duration on site. All residential lots are proposed to use soakwells installed inside the 
property to manage the required stormwater disposal.  
 
For storms beyond the specified above, excess stormwater will overland flow from the 
residential lots into the road reserves and ultimately flow towards the infiltration basin inside 
the Public Open Space.  
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Minor rainfall that lands within the road reserves and Public Open Space will flow into the 
proposed basin inside the Public Open Space. This basin is sized to allow for the surcharge flow 
up to the critical duration of 1% AEP storm event over the entire development area.  
 
A landscaping plan for the POS has been produced by Tim Davies Landscaping. It is attached 
in Appendix F.  
 
 
4 STORMWATER MANAGEMENT STRATEGY 
 
4.1 Design Criteria 
 
The stormwater management strategy for the proposed developed area is to: 
 

 Provide a high degree of water quality treatment for the initial 15mm of rainfall; 
 Manage the storage and retention of the 1 in 5 year AEP storm event;  
 Provide peak flow rates, detention areas and expected Top Water Levels for the 1 in 100 

year storm event;  
 Ensure 80% of the POS is reserved for active and passive recreation purposes as defined 

in the Liveable Neighbourhoods (2007) for the 1 in 100 year storm event; and 
 Provide a minimum of 500mm freeboard from the 1 in 100 year flood level to the 

minimum Finished Floor Level (FFL).  
 Amended soils with a PRI of at least 15, will be installed to a minimum depth of 300mm 

inside the bioretention area.  
 
4.2 Design Approach 
 
Storm events landing in the catchment will be infiltrated at source, or directed towards the 
proposed stormwater system in the POS. As specified by the City of Rockingham, all residential 
lots >350m2 must support the 20% AEP storm event and lots <350m2 must support the first 
15mm of rainfall. These residential lots account for approximately 52,635m2 of the total 
subdivision area of 80,700m2.  
 
Rainfall from the road reserve area will be directed to the compensating basin via the proposed 
pit and pipe stormwater system. Well liners are proposed to be installed inside the road reserve 
and will accommodate the 1 in 5 year storm event of critical duration. The pit and pipe system 
in the road reserve will be sized to accommodate the peak flow generated by the 1 in 5 year 
storm event. Stormwater volumes beyond this will flow through the underground stormwater 
network installed within road reserves towards the proposed compensating basin inside the 
POS.  
 
The stormwater from the pit and pipe system inside the road reserves will be designed to 
discharge at a 1800mm diameter bubble-up pit with a silt trap located in a bioretention basin at 
the base of the proposed compensating basin in the POS.  
 
The bio-retention basin has been sized to contain the 20% AEP storm event of critical duration 
rather than the initial 15mm of rainfall. This is a conservative approach compared to the initial 
15mm of rainfall and is a rule of thumb to easily approximate the 1 in 1 year, 1 hour long storm 
event. Assessing the critical duration 20% AEP storm event will provide significantly greater 
storage requirements when compared to the 1 in 1 year, 1 hour long storm event.  
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For storm events beyond the 20% AEP and up to the 1% AEP storm event of critical duration, 
the bio-retention area will fill and the stormwater will pool inside the proposed stormwater 
basin.  
The biofiltration basin is required to be designed and constructed in accordance with the 
Adoption Guidelines for Stormwater Biofiltration Systems (CRCWSC, 2015). To meet these 
requirements, it is recommended that robust sedges and rushes are planted inside the 
bioretention area. These plant species are to be planted at a density of approximately 6-10 
plant/m2 to provide adequate filtration.  
 
Soils in the biofiltration area shall consist of amended soils with a Phosphorus Retention Index 
(PRI) of 15 or greater. These amended soils shall be a minimum of 300mm thick and cover the 
entire bioretention area.  
 
The total stormwater basin inside the POS is to be sized for the 1% AEP storm event. This 
includes the surcharge flow generated by the 1% AEP storm event inside the road reserve areas 
and all lots inside the subdivision.  
 
The POS will make up 10% of the total development area, with 80% of the POS (or 8% of the 
total development area) reserved for active and passive recreational purposes. To achieve the 
necessary stormwater storage volume within the available area, a concept detail of the 
stormwater system is attached in the drawing set provided in Appendix E. Calculations of the 
required basin size to contain the critical duration 1% AEP storm event are attached in 
Appendix D. 
 
Due to the location of the basin, it is proposed that the banks be graded at 1 in 6 or flatter to 
ensure that public safety is not compromised. The area is to be grassed, reducing the risk of 
long-term erosion of the basin side slopes.  
 
4.3 Preliminary Grading Design 
 
A concept grading of the proposed POS has been undertaken by David Wills and Associates, 
including grading of the proposed stormwater compensating basin area. Based on the 
calculations undertaken, a Top Water Level of 5.7m AHD inside the basin is expected for the 
1% AEP storm event.  
 
Assuming a 3% crossfall and a 1% longitudinal fall for the road network, the maximum 1% 
AEP depth of flow is approximately 0.1m. This is required to be confirmed during the detailed 
design and will change with the final location of the stormwater pits inside the road network.  
 
This design provides a minimum 0.5m separation between the 1 in 100 year maximum water 
level inside the stormwater basin and all existing and proposed dwellings as well as protection 
of all houses from stormwater flowing through the road network. The top water level is required 
to be confirmed during the detailed design stage.  
 
4.4 Stormwater Storage Volumes 
 
Stormwater storage requirements for Lots 35 and 36 Surf Drive have been assessed by the 
modified COPAS method for various catchments. These include the road reserve area, the area 
of the Public Open Space, and all residential lots. 
 
When sizing the POS, a conservative approach has been used to not include storage or 
infiltration that will be provided by the pit and pipe system that is proposed to be installed inside 
the road reserve.  
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A weighted runoff value was calculated by comparing runoff from the POS, road reserve, R20, 
and R30 lots. For the road reserve, the ratio of the impervious road (C=0.95) and the previous 
verge (C=0.3) provided a weighted C value of 0.58 for the entire road reserve. A runoff value 
of C=0.1 has been used for the Public Open Space. A conservative weighted runoff value of 
C=0.60 has been used for the combined Road Reserve and Public Open Space during the design 
of the stormwater system.  
 
Storage volumes required have been calculated by comparing inflow into the site against the 
outflow provided by the infiltration through the floor of the proposed basin. The infiltration rate 
for the soils has been previously assessed at 10 m/day.  
 
David Wills and Associates has completed infiltration testing in the nearby area and 
encountered values between 25 to 30 m/day. Using a design value of 10m/day allows for 
clogging of the soil and some variance over the site and is still very conservative.  
 
With these values, the local catchment of Lots 35 and 36 Surf Drive has been assessed for the 
20% AEP (1 in 5 year) storm event and for the 1% AEP (1 in 100 year) storm event. The 
following Tables are a summary of the system under different design storm events. Further 
details of the stormwater calculations are attached in Appendix D. This includes the critical 
storm durations as well as storm hydrographs.  
 
Table 2: Small Storm Summary (Initial 15mm) 

Location 
Weighted 

Runoff 
Coefficient (C) 

Catchment 
Area (m2) 

Required Storage 
for a small storm 

event (m3) 

Storage 
Provided 

(m3) 
Notes 

A Single  
R30 Lot  0.6 375 3.6 3.8 

*Storage achieved by 1x 1.8m 
diameter x 1.5m deep soakwell 

installed within the lot.  
 
Table 3: Minor Storm Summary (20% AEP) 

Location 
Weighted 

Runoff 
Coefficient (C) 

Catchment 
Area (m2) 

Required Storage 
for a minor storm 

event (m3) 

Storage 
Provided 

(m3) 
Notes 

A Single  
R20 Lot  0.4 500 3.0 3.8 

*Achieved by 1x 1.8m diameter x 
1.5m deep soakwell 

**500m2 is the maximum size of 
the proposed lots.  

Total Lot 
Area 0.4 52,635 304.8 431.2 

*This reflects the actual total area  
of the lots rather than  

350m2 and 500m2 lot sizes only 
Road 

Reserve and 
POS 

0.6 28,065 196.6 213.4 Storage provided by the 
Bioretention Area 
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Table 4: Major Storm Summary (1% AEP) 

Location 
Weighted 

Runoff 
Coefficient (C) 

Catchment 
Area (m2) 

Required Storage 
for a 1% AEP 

event (m3) 

Storage 
Provided 

(m3) 
Notes 

Total Lot 
Area 0.4 52,635 1,008.5 431.2 *Excess stormwater is to be stored 

inside the basin inside the POS 

Road 
Reserve and 

POS 
0.6 28,065 508.8 1,082.7  

      

Total 0.47 80,700 1,380.8 1,513.9 (Refer *Note 1) 
 
*Note 1: The total storage required to contain stormwater generated within the total catchment 
area is less than the sum of the storages needed for individual areas when considered 
separately. This discrepancy arises from the variability of critical storm durations within the 
catchment, which is influenced by factors such as catchment area, outflow rate, and total 
storage. As a result, the stormwater is distributed more consistently over the storm event, 
reducing the peak storage requirements. Refer to the Storm Hydrographs in Appendix D for 
full calculations. 
 
The stormwater generated during the 1 in 100 year storm event is to be contained inside the 
proposed stormwater infiltration basin area. The 1% AEP storm event will result in a water 
depth of 0.7m inside the basin. Modelling of the system estimates that the stormwater basin will 
empty in approximately 2.0 hours after the end of the storm event. 
 
The basin will be required to be confirmed during the detailed design phase with computer 
modelling. It is expected that the final basin will be smaller than the current basin size due to 
the conservative values used in the stormwater calculations.  
 
The area of development is surrounded by previously developed areas on three sides. There is 
an existing high point on all sides of the proposed developed area. This high point is sufficiently 
higher than the modelling 1% AEP flood level inside the site catchment. This will ensure no 
stormwater from the catchment overtops into the surrounding area and will provide a minimum 
of 500mm vertical separation to the finished floor levels of the existing dwellings.  
 
 
5 CONCEPT LANDSCAPING  
 
A preliminary landscaping plan has been detailed by Tim Davies Landscaping and is attached 
in Appendix F. Due to the unknown timeframe of the development of the site, it is 
recommended that the landscaping plans be re-assessed during the detailed design phase.  
 
This reassessment will confirm the internal layout of the POS and the plans species to be used.  
 
5.1 Irrigation Requirements  
 
The area of the Public Open Space is approximately 6,265m2 and is proposed to be largely 
grassed, with some larger trees installed around the perimeter.  
 
Irrigation for the POS is required to be limited to a rate of 6,750 kL/ha/yr to meet the criteria 
set by the City of Rockingham in Planning Policy 1.8. This value is approximately 90% of the 
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standard allowance of 7,500kL/ha/yr specified by the Department of Water and Environment 
Regulations. This results in approximately 4,230 kL/year required to be used for irrigating the 
POS. 
 
There is currently no groundwater bore licence in place for the irrigation requirements. Bore 
licence approval is required to be gained at the commencement of the design phase of the 
subdivision.  
 
 
6 WATER CONSERVATION MEASURES  
 
The development will utilise water-wise garden (Water Corporation, 2003) principles for lot 
gardens and within estate landscaping and water efficient fixtures and appliances (WEFA) to 
ensure that the development minimises the use of water. These measures are further discussed 
in the following Sections. 
 
6.1 Water-Efficient Fixtures and Appliances 
 
Significant reductions in in-house water use can be achieved with the adoption of WEFA 
(water-efficient fixtures and appliances). Implementation of WEFA can result in between a 30% 
and 50% reduction in water use in residential dwellings as listed by Melbourne Water in a 2003 
study.  
 
The water conservation strategy proposes that all dwellings use WEFA. Water-efficient fittings 
will be implemented by the lot owner during building construction, while uptake of water-
efficient appliances can be encouraged by state and local government rebates, as well as 
education from the proponent at the point of sale. 
 
6.2 Water Wise Gardens  
 
Reductions in water use for irrigation by employing water efficiency measures can significantly 
reduce the total water usage. The development will undertake a variety of measures to limit 
water use in the future within the POS and within private residential landscape works under the 
control of the developer.  
 
A variety of methods and approaches will be considered including any or all of the following:  
 

 The adoption of water-wise species, with a focus on using local native water-wise 
species; 

 Where required, existing site soil may be improved with soil conditioner certified to 
Australian Standard AS 4454 to a minimum depth of 150 mm where turf is to be planted 
and a minimum depth of 300 mm for garden beds; 

 The irrigation system is proposed to be designed and installed according to best water 
efficient practices including consideration of hydro zone design solutions; 

 The amount of turfed areas will be controlled while also being designed to meet 
community needs;  

 Garden beds will be mulched to 75 mm with a product certified to Australian Standard 
AS 4454;  

 The landscape design will cater for efficient water requirements during POS 
maintenance. Implementation of an appropriate management and maintenance program 
for POS areas will be further detailed at the UWMP stage; 

 Community awareness of water conservation will be promoted at the point of sale and 
during the project’s lifespan. This will reference the project as a whole and focus on 
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private gardens by providing educational literature to lot owners. Waterwise gardens 
will not be mandated inside the lot 35 and 36 Surf Drive development, however, they 
will be promoted by the proponent at the point of sale by providing educational literature 
regarding the benefits of waterwise gardening practices; 

 It is assumed that 50% of future residents will utilise WWG, based on typical uptake 
rates provided by the Australian Bureau of Statistics. 

 
6.3 Non-Structural Stormwater Management Measures  
 
Several non-structural measures will also be implemented across the site to help reduce nutrient 
loads within stormwater runoff. These measures include:  
 

 Street sweeping; 
 Minimising fertiliser use to establish and maintain vegetation within POS areas and road 

verges; 
 Use of drought-tolerant turf species that require minimal water and nutrients; and   
 Education of residents regarding fertiliser use and nutrient-absorbing vegetation species 

within lots through the provision of educational material at the point of sale. 
 
These measures will assist in achieving the required stormwater objectives.  
 
 
7 FUTURE MONITORING AND IMPLEMENTATION  
 
7.1 Funding  
 
The site is owned by a single landowner and all funding will be provided by the landowner.  
 
7.2 Construction Period 
 
It is anticipated that the construction stage will require management of various aspects required 
for the construction of the subdivision. These aspects include but are not limited to: 
 

 Dust Management; 
 Surface Runoff,  
 Noise Management; and  
 Traffic Management. 

 
The management measures undertaken for construction management will be specifically 
addressed in a future Construction Management Plan (CMP). 
 
7.3 Condition Monitoring  
 
It is proposed that the overall condition of the development will be monitored on a bi-annual 
basis. This monitoring will be implemented after the completion of the civil and landscaping 
works and will continue for a period of two years.  
 
A visual assessment will be undertaken to monitor the overall condition of the development, 
with the aim of ascertaining that the maintenance activities are achieving the overall 
management objectives for the development. The parameters that will be monitored include:  
 

 Gross pollutants levels; 
 Terrestrial weeds; 
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 Irrigation; 
 Vegetation density; 
 Vegetation is disease free of not infected by pests; and 
 The condition of paths, benches, walkways and other infrastructure.  

 
Further details of the monitoring and inspection of the POS shall be further detailed in the 
UWMP. 
 
 
8 IMPLEMENTATION 
 
The development of the LWMS has been undertaken to provide a clear structure within which 
future development that is consistent with the specified integrated water cycle management 
approach can occur. 
 
It is also intended to provide overall guidance to the general stormwater management principles 
for the area and to guide the development of future UWMPs. 
 
8.1 Roles and Responsibility 
 
This LWMS provides a framework that the proponent can utilise to assist in establishing 
stormwater management methods that have been based upon site-specific investigations, are 
consistent with relevant State and Local Government policies, and have been endorsed by the 
City of Rockingham.  
 
The responsibility for working within the framework established within the LWMS rests with 
the subdivider, although it is anticipated that future Urban Water Management Plans (UWMP) 
will be developed in consultation with the City of Rockingham and DWER and in consideration 
of other relevant policies and documents.  
 
Due to the size of the proposed developed area, it is possible for the development to be 
developed in a staged manner. It will be the responsibility of the proponent to prepare detailed 
subdivision designs and a supportive UWMP at the appropriate time (i.e. at the subdivision 
stage).  
 
It is also the responsibility of the proponent to demonstrate that the proposed subdivision 
designs and the supportive UWMP not only complies with the objectives and management 
approaches provided in this LWMS, but that they can also achieve the water quantity and 
quality criteria proposed by this LWMS. 
 
8.2 Review  
 
The surface runoff calculators detailed in this report will not need to be revised unless areas of 
the subdivision are replaced with large-scale commercial development.  
 
The Basin sizing will be confirmed during the detailed design phase (UWMP) with computer 
modelling.  
 
A detailed geotechnical report is required to be undertaken at the subdivision stage and the 
stormwater calculations detailed in this report do not need to be revised if an effective 
infiltration rate of 10m/day can be achieved.  
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9 CONCLUSIONS

The proposed change to the layout of the subdivision of Lots 35 and 36 Surf Drive is minor in 
nature. The size of the proposed Public Open Space is to be maintained to provide the previously
agreed in the approved Anstey Park Structure Plan. 

The required grading is feasible and will provide adequate cover for the stormwater pipes that 
are proposed to be installed on the verge of the proposed road reserves. 

A stormwater storage basin is proposed to be installed inside the POS. Inside this basin will be 
a bio-filtration area that is sized to treat the first 15mm of stormwater generated inside the road 
reserves and Public Open Space. For storm events larger than this, the stormwater basin will 
pool and support the 1% AEP storm event for the entire development area (1% AEP storm event 
inside the road reserves and the overflow from all residential lots to the 1% AEP storm).  

The slopes of the proposed basin are to be gentle (1 in 6 or shallower) providing public safety, 
and limiting erosion and soil runoff. 

The Public Open Space area is to be vegetated as per the approved detailed Landscape Design. 

All requirements of the relevant guidelines are satisfied.

Prepared by: Authorised by:

Blake Collins
BEng (Hons) (Civil) GradIEAust
Engineer

David Wills
AIT(Civil) GradDipB FIEAust CPEng EngExec NER APEC RPEQ 
RBP IntPE (Aus)
Director

Appendices: 

Appendix A: Feature and Contour Survey of Lots 35 and 36 Surf Drive
Appendix B: Geotechnical Report
Appendix C: Worley Parsons, Anstey Park Comprehensive Development Plan Appendix 2 –
Stormwater Drainage
Appendix D: Stormwater Calculations
Appendix E: DWA Drawings Set
Appendix F: TDL Landscaping Plans
Appendix G: Completed Checklist from Appendix 1 of Better Urban Water Management 
(WAPC, 2008)
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APPENDIX A: FEATURE AND CONTOUR SURVEY OF LOTS 35 AND 36 SURF DRIVE 
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APPENDIX B: GEOTECHNICAL REPORT 
  



Brown Geotechnical

Consulting Engineers – Land Development
Geotechnical/Acid Sulphate Soil/Groundwater Monitoring

Our reference: 23008 10 March 2023
Your reference:

Marchese Investments
C/- David Wills and Associates
Unit 1/9 Shields Crescent
Booragoon

Attention: Paul Ivkovic

Geotechnical Investigation Report – Lot 9613, 9614 Surf Drive, Secret Harbour

Introduction

Brown Geotechnical was commissioned by Marchese Investments to undertake a geotechnical
investigation for a residential subdivision. This report presents the results of the investigation 
conducted at the site. Fieldwork commenced on 24 March 2023.

Brief

The brief discussed with the engineer required the report to address:

Subsurface conditions.
The existing soil classification.
Any earthworks required to obtain a classification suitable for development.
Suitability of existing soils for use in the development.
Bearing capacity and settlement.
CBR for road pavement design.
Retaining wall parameters.
Site permeability and drainage issues.

Scope of Work

The following scope of work was undertaken:

An auger was used to excavate test holes for soil descriptions and sampling.
Groundwater levels were recorded in each test hole.
Penetrometer tests were carried out adjacent to test holes to determine soil density.
Samples were taken for geotechnical laboratory testing for soil classification.
Permeability tests were undertaken to determine soil drainage characteristics.

Test Results

Table 1 – Geotechnical Test Results

Test Hole
No.

Depth (m) Fines
(%)

Sand
(%)

Gravel
(%)

LL
(%)

PL
(%)

MMDD 
(%)

OMC 
(%)

TH1 1.0 – 1.5 2 98 0 NP NP - -

TH3 1.0 – 1.5 1 99 0 NP NP - -

TH6 0.2 – 0.8 - - - NP NP 1.65 16.5

TH16 1.0 – 1.5 1 99 0 NP NP - -

*NP: Non-plastic

G



 

 
 

Table 2 – Permeability Test Results 
 

Test 
Location Testing Material Permeability Test 

Result (m/s) 
Drainage   

Characteristics 
(P1) 0.5-1.5m Dense sand 2.5x10-4 m/s Good 

(P2) 0.5–1.5m Dense sand 5.5x10-4 m/s Good 

 
Subsurface Conditions 

A thin layer of grass and silty sand topsoil was encountered to approximately 0.1m. 

Medium grained, sand was encountered in all test holes to at least 2m depth. The sand is 
medium dense to dense, becoming very dense below about 1m. The sands have been identified 
as the Tamala Formation. 

 
Groundwater Levels 

No groundwater was encountered in the test holes. The Department of Water - Perth 
Groundwater Map indicates the groundwater level to be approx. 1m AHD (approx. 7m bgl). 

 
Existing Site Classification 

The site is underlain by granular soils with no plasticity. It has been determined that the 
appropriate site classification for footing design is Class 'A' in accordance with AS2870-2011 
(refer Table 3). The land is therefore suitable for development. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
Suitability of Existing Soils for use in the Development 

The sands on site have low fines, are medium grained, cohesionless and free draining. They 
will be suitable for use as engineering fill in the development. 
 
Earthworks 

All earthworks should be undertaken in accordance with AS3798-1996 “Guidelines on 
earthworks for commercial and residential developments”. 

Topsoil / Fill 

Topsoil is not suitable for foundation support and should be removed. There are some trees 
adjacent to the proposed building envelopes. Unless they are to be retained, they should be 
removed with the entire root bulb material. The excavations should then be backfilled and 
compacted with material exhibiting the same geotechnical properties as the surrounding soils, 
then compacted as stated below. No uncontrolled fill materials were identified in the test holes. 

Proof Rolling and Site Compaction 

The site is underlain by sand to at least 2m. Prior to footing placement or placing any additional 
fill on site, the surface should be proof rolled to achieve at least 95% SMDD. This approximates 
to at least 8 blows per 300mm using a Perth Sand Penetrometer to a depth of 750mm. 

Imported Fill Material 

Cut to fill material, and any additional sand fill imported to obtain site formation levels should 
be compacted in layers not more than 300mm thick to at least 95% SMDD. In-situ density tests 
should be carried out to calibrate the PSP to specific densities of the compacted material. 
Moisture conditioning (wetting) of the sand may to be required to optimise compaction. 
Imported sand should ideally contain less than 5% non-plastic fines to retain good drainage 
characteristics and should be compacted at optimum moisture content. 

Following excavation for foundations, the bases of pad and strip footings should also be 
compacted to achieve at least 95% SMDD. 

Earthwork Inspections 

A geotechnical consultant should inspect the site following the removal of topsoil, trees, other 
unsuitable materials, and to confirm the compaction of the subsurface following proof rolling. 
Inspections and auditing of the earthworks should be carried out by the geotechnical consultant 
to enable confirmation of the final site classification. 

Californian Bearing Ratio 

Laboratory testing indicates a CBR of 25 may be used for road pavement design within the in-situ 
sand. 

For imported Perth sand fill, typical CBR values can vary from 12 to 20. Testing of additional 
imported fill should be carried out to determine exact values. 

 

 

 

 

 

 

 

 



 

 
Bearing Capacity 

 
The following allowable bearing pressures have been based on a dense sand from 0m to 2m 
and a Young’s modulus, E = 35 MPa. Potential settlements should be taken into account for 
design bearing pressures. 
 

  Table 4 - Strip Footing Allowable Bearing Pressure and Estimated Settlement 
 

Footing 
Depth (m) 

Footing Width 
(m) 

Allowable Bearing 
Pressure (kPa) 

Estimated Settlement 
(mm) 

0.3 0.3 125 1-5 

 0.5 150 5-15 

 1.0 175 15-20 

0.5 0.5 115 1-5 

 1.0 130 10-15 

 1.5 150 15-20 

Table 5 - Pad Footing Allowable Bearing Pressure and Estimated Settlement 
 

Footing 
Depth (m) 

Footing Dimension 
(m) 

Allowable Bearing 
Pressure (kPa) 

Estimated Settlement 
(mm) 

0.5 0.5 x 0.5 145 1-5 

 1.0 x 1.0 150 5-10 

 1.5 x 1.5 160 10-15 

 
The bearing pressures presented in Table 4 and 5 are also based on the following: 

 Loading is isolated, vertical, non-eccentric, on level ground, and not influenced by 
any nearby cuttings or embankments; 

 Factor of Safety of 3; 
 It is recommended to limit the total settlement to 25mm, 
 Differential Settlement to be no greater than nominally half the total. 

 
Retaining Wall Parameters 

Assuming compaction / proof rolling of the soils has been carried out as stated above, the 
following retaining wall parameters have been based on a dense sand soil with =40o. 

=19 kN/m3 

Ko=0.36 

Ka=0.22 

Kp=4. 

The parameters detailed above assume design of the retaining structure and compaction of 
the foundations are in accordance with AS 4678-2002, and that backfill material is composed 
of clean cohesionless sand. 



 

Drainage Conditions 

Permeability results indicates good drainage conditions. Soakwells will be suitable for 
stormwater runoff. The slightly lower permeability is a result of the dense sand on site. 

Note: Permeability and drainage conditions may be reduced during earthworks due to 
compaction of in-situ and imported sands. Over compaction during earthworks can seriously 
reduce soil permeability. Additional permeability tests are recommended following the 
completion of the earthworks. 

 
Regards 

 
          Reviewed By 
  Benjamin Boers      Ken Brown 
  Graduate Geotechnical Engineer    Senior Geotechnical Engineer 

BROWN GEOTECHNICAL      BROWN GEOTECHNICAL 
 

 
Attachments:   Site and Test Location Plans 
                        Test Hole Logs & Photos 

PSP Plots  
Laboratory Test Certificates 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
           Brown Geotechnical 

PO Box 278, Como, Western Australia 6952    Phone 0431 122 320    Email 
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Perth Sand Penetrometer Results - Test 02
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Perth Sand Penetrometer Results - Test 03
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Depth (mm) Blow Counts Job Name:  Lot 9613, 9614
300 7 Surf Drive
600 10 Secret Harbour
900 16 Job No: 23008

1200 16 Date: 24/02/2023
1500 Location: TH05
1800
2100
2400
2700
3000

Lot 9613, 9614

Depth (mm) Blow Counts Job Name:  Lot 9613, 9614
300 6 Surf Drive
600 9 Secret Harbour
900 16 Job No: 23008

1200 16 Date: 24/02/2023
1500 Location: TH06
1800
2100
2400
2700
3000

Lot 9613, 9614

Depth (mm) Blow Counts Job Name:  Lot 9613, 9614
300 7 Surf Drive
600 12 Secret Harbour
900 16 Job No: 23008

1200 16 Date: 24/02/2023
1500 Location: TH07
1800
2100
2400
2700
3000

Lot 9613, 9614

Depth (mm) Blow Counts Job Name:  Lot 9613, 9614
300 6 Surf Drive
600 10 Secret Harbour
900 16 Job No: 23008

1200 16 Date: 24/02/2023
1500 Location: TH08
1800
2100
2400
2700
3000

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

300

600

900

1200

1500

1800

2100

2400

2700

3000

Blow Counts

D
ep

th
 (m

m
)

Perth Sand Penetrometer Results - Test 05
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Perth Sand Penetrometer Results - Test 07
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Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Approved Signatory:

Name:

Date:

0

10

20

30

40

50

60

70

80

90

100

0.0 0.1 1.0 10.0 100.0 1000.0

)



Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Approved Signatory:

Name:

Date:

0

10

20

30

40

50

60

70

80

90

100

0.0 0.1 1.0 10.0 100.0 1000.0

)



Approved Signatory:  Accreditation No. 20599
 Accredited for compliance 

Name: with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Approved Signatory:

Name

Date

Page 1 of 1



Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Dry Density (t/mᶟ)

0.0

1.0

2.0

3.0

4.0

5.0

6.0

0.0 5.0 10.0

Approved Signatory:

Name:

Date:



Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Approved Signatory:

Name:

Date:

0

10

20

30

40

50

60

70

80

90

100

0.0 0.1 1.0 10.0 100.0 1000.0

)



 

 

 

 

 

 



14163.04 Lots 35 and 36 Surf Drive Subdivision, Secret Harbour Page C 

APPENDIX C: WORLEY PARSONS, ANSTEY PARK COMPREHENSIVE 
DEVELOPMENT PLAN APPENDIX 2 – STORMWATER DRAINAGE 
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APPENDIX D: STORMWATER CALCULATIONS 
  















































Anstey Park, Secret harbour
2016 IFD, Storm Hydrograph

Inputs Sub-Catchment Reference Cells
Project Location Surf Drive, Secret harbour Input cell
Sub-Catchment Selectin or Manual Input Sub-Catchment Calculation cell
Sub-Catchment 6 Road Reserve and POS - minor storm outflow Formula cell
Referenced Area from Subcatchment (sq.m) 28,065.0
Site Area Manual Overwrite (sq.m)

ARI Fy
Pre-development flow ARI (1 in …) 5 1.0 0.8
Post-development flow ARI (1 in …) minor storm 5 2.0 0.9
Post-development flow ARI (1 in …) major storm 100 5.0 1.0

10.0 1.0
Area for consideration (sq.m) 28,065.0 20.0 1.1

50.0 1.2
Pre-developed flow 100.0 1.2

Infiltration Rate (m/day) 10
Total Time of Concentration (min) 10
Manual Outflow (L/s)
5 year ARI intensity for 10 minute time of concentration 76.6

Calculated outflow from subcatchment  (L/sec) 73.8

Site Outflow Rate (L/sec) 73.8

1 in 5 year storm 1 in 100 year storm storage provided
Post developed coefficient of runoff 'C10' 0.60 0.60
Frequency Factor (Ff) 0.95 1.2
Apopted C Value (C10*Ff) 0.6 0.7
Area for consideration (sq.m) 28,065 28,065
Time of concentration (min) 10.0 10.0
Storage required (m3) 196.6 614.1 213.4
Critical Storm (min) 15.0 90.0

ON SITE DETENTION CALCULATION - Road Reserve and POS - minor storm outflow

Frequency Factor



Anstey Park, Secret harbour
2016 IFD, Storm Hydrograph

Storm Routing - Minor ON SITE DETENTION CALCULATION - Road Reserve and POS - minor storm outflow
E F PSD G H

F y* CIA /3600 60 x D x E 60D x PSD F - G
Storm duration (min) Intensity (mm/h) Inflow rate (L/sec) for 1 in 5 ARI Total Inflow (L) PSD (L/sec) Outflow (L) Storage required (L)

0 0 0.00 0 0.00 0 0
5 104 231.07 69321 18.44 5531 63789
6 97 258.62 93103 22.13 7965 85138

10 76.6 340.38 204229 36.88 22125 182104
15 61.6 273.73 246355 55.31 49781 196573
20 52.1 231.51 277815 73.75 88500 189315
25 45.5 202.18 303277 73.75 110625 192652
30 40.6 180.41 324740 73.75 132750 191990
35 36.8 163.53 343403 73.75 154875 188528
40 33.8 150.19 360467 73.75 177000 183467
45 31.3 139.09 375531 73.75 199125 176406
50 29.2 129.75 389262 73.75 221250 168012
55 27.5 122.20 403259 73.75 243375 159884
60 26 115.53 415923 73.75 265500 150423
90 20 88.87 479912 73.75 398250 81662

120 16.6 73.76 531102 73.75 531000 102
180 12.8 56.88 614287 73.75 796500
360 8.19 36.39 786095 73.75 1593000
720 5.18 23.02 994377 73.75 3186000

1440 3.18 14.13 1220895 73.75 6372000
2880 1.89 8.40 1451252 73.75 12744000

Max Storage (L) 196573
Design Storage 196580

Critical duration (min) 15

D I



Anstey Park, Secret harbour
2016 IFD, Storm Hydrograph

Storm Routing - Major ON SITE DETENTION CALCULATION - Road Reserve and POS - minor storm outflow
E F PSD G H

F y CIA2/3600 60 x D x E 60D x PSD F - G
Storm duration (min) Intensity (mm/h) Inflow rate (L/sec) for 1 in 100 ARI Total Inflow (L) PSD (L/sec) Outflow (L) Storage required (L)

0 0 0.00 0 0.00 0 0
5 174 488.33 146499 18.44 5531 140968
6 163 548.95 197623 22.13 7965 189658

10 130 729.69 437814 36.88 22125 415689
15 105 589.37 530429 55.31 49781 480647
20 88.3 495.63 594753 73.75 88500 506253
25 76.7 430.52 645776 73.75 110625 535151
30 68.2 382.81 689052 73.75 132750 556302
35 61.6 345.76 726098 73.75 154875 571223
40 56.5 317.13 761123 73.75 177000 584123
45 52.2 293.00 791096 73.75 199125 591971
50 48.7 273.35 820059 73.75 221250 598809
55 45.8 257.08 848349 73.75 243375 604974
60 43.3 243.04 874954 73.75 265500 609454
90 33.4 187.47 1012361 73.75 398250 614111

120 27.9 156.60 1127539 73.75 531000 596539
180 22 123.49 1333649 73.75 796500 537149
360 14.7 82.51 1782240 73.75 1593000 189240
720 9.69 54.39 2349647 73.75 3186000

1440 5.98 33.57 2900080 73.75 6372000
2880 3.38 18.97 3278351 73.75 12744000

Max Storage (L) 614111
Design Storage 614120

Critical duration (m 90

D I



Anstey Park, Secret harbour
2016 IFD, Storm Hydrograph

ON SITE DETENTION CALCULATION - Road Reserve and POS - minor storm outflow
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Anstey Park, Secret harbour
2016 IFD, Storm Hydrograph

ON SITE DETENTION CALCULATION - Road Reserve and POS - minor storm outflow
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Anstey Park, Secret harbour
2016 IFD, Storm Hydrograph

Inputs Sub-Catchment Reference Cells
Project Location Surf Drive, Secret harbour Input cell
Sub-Catchment Selectin or Manual Input Sub-Catchment Calculation cell
Sub-Catchment 7 Road Reserve and POS - max outflow Formula cell
Referenced Area from Subcatchment (sq.m) 28,065.0
Site Area Manual Overwrite (sq.m)

ARI Fy
Pre-development flow ARI (1 in …) 5 1.0 0.8
Post-development flow ARI (1 in …) minor storm 5 2.0 0.9
Post-development flow ARI (1 in …) major storm 100 5.0 1.0

10.0 1.0
Area for consideration (sq.m) 28,065.0 20.0 1.1

50.0 1.2
Pre-developed flow 100.0 1.2

Infiltration Rate (m/day) 10
Total Time of Concentration (min) 10
Manual Outflow (L/s)
5 year ARI intensity for 10 minute time of concentration 76.6

Calculated outflow from subcatchment  (L/sec) 105.2

Site Outflow Rate (L/sec) 105.2

1 in 5 year storm 1 in 100 year storm storage provided
Post developed coefficient of runoff 'C10' 0.60 0.60
Frequency Factor (Ff) 0.95 1.2
Apopted C Value (C10*Ff) 0.6 0.7
Area for consideration (sq.m) 28,065 28,065
Time of concentration (min) 10.0 10.0
Storage required (m3) 175.4 508.8 1082.7
Critical Storm (min) 15.0 40.0

ON SITE DETENTION CALCULATION - Road Reserve and POS - max outflow 

Frequency Factor



Anstey Park, Secret harbour
2016 IFD, Storm Hydrograph

Storm Routing - Minor ON SITE DETENTION CALCULATION - Road Reserve and POS - max outflow 
E F PSD G H

F y* CIA /3600 60 x D x E 60D x PSD F - G
Storm duration (min) Intensity (mm/h) Inflow rate (L/sec) for 1 in 5 ARI Total Inflow (L) PSD (L/sec) Outflow (L) Storage required (L)

0 0 0.00 0 0.00 0 0
5 104 231.07 69321 26.29 7886 61434
6 97 258.62 93103 31.55 11357 81746

10 76.6 340.38 204229 52.58 31546 172683
15 61.6 273.73 246355 78.86 70978 175376
20 52.1 231.51 277815 105.15 126183 151632
25 45.5 202.18 303277 105.15 157729 145548
30 40.6 180.41 324740 105.15 189275 135465
35 36.8 163.53 343403 105.15 220821 122583
40 33.8 150.19 360467 105.15 252367 108100
45 31.3 139.09 375531 105.15 283913 91618
50 29.2 129.75 389262 105.15 315458 73803
55 27.5 122.20 403259 105.15 347004 56255
60 26 115.53 415923 105.15 378550 37373
90 20 88.87 479912 105.15 567825

120 16.6 73.76 531102 105.15 757100
180 12.8 56.88 614287 105.15 1135650
360 8.19 36.39 786095 105.15 2271300
720 5.18 23.02 994377 105.15 4542600

1440 3.18 14.13 1220895 105.15 9085200
2880 1.89 8.40 1451252 105.15 18170400

Max Storage (L) 175376
Design Storage 175380

Critical duration (min) 15

D I



Anstey Park, Secret harbour
2016 IFD, Storm Hydrograph

Storm Routing - Major ON SITE DETENTION CALCULATION - Road Reserve and POS - max outflow 
E F PSD G H

F y CIA2/3600 60 x D x E 60D x PSD F - G
Storm duration (min) Intensity (mm/h) Inflow rate (L/sec) for 1 in 100 ARI Total Inflow (L) PSD (L/sec) Outflow (L) Storage required (L)

0 0 0.00 0 0.00 0 0
5 174 488.33 146499 26.29 7886 138613
6 163 548.95 197623 31.55 11357 186266

10 130 729.69 437814 52.58 31546 406268
15 105 589.37 530429 78.86 70978 459450
20 88.3 495.63 594753 105.15 126183 468570
25 76.7 430.52 645776 105.15 157729 488046
30 68.2 382.81 689052 105.15 189275 499777
35 61.6 345.76 726098 105.15 220821 505277
40 56.5 317.13 761123 105.15 252367 508756
45 52.2 293.00 791096 105.15 283913 507184
50 48.7 273.35 820059 105.15 315458 504601
55 45.8 257.08 848349 105.15 347004 501345
60 43.3 243.04 874954 105.15 378550 496404
90 33.4 187.47 1012361 105.15 567825 444536

120 27.9 156.60 1127539 105.15 757100 370439
180 22 123.49 1333649 105.15 1135650 197999
360 14.7 82.51 1782240 105.15 2271300
720 9.69 54.39 2349647 105.15 4542600

1440 5.98 33.57 2900080 105.15 9085200
2880 3.38 18.97 3278351 105.15 18170400

Max Storage (L) 508756
Design Storage 508760

Critical duration (m 40

D I



Anstey Park, Secret harbour
2016 IFD, Storm Hydrograph

ON SITE DETENTION CALCULATION - Road Reserve and POS - max outflow 
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Anstey Park, Secret harbour
2016 IFD, Storm Hydrograph

ON SITE DETENTION CALCULATION - Road Reserve and POS - max outflow 
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Anstey Park, Secret harbour
2016 IFD, Storm Hydrograph

Inputs Sub-Catchment Reference Cells
Project Location Surf Drive, Secret harbour Input cell
Sub-Catchment Selectin or Manual Input Sub-Catchment Calculation cell
Sub-Catchment 8 Total Area exc. storage and outflow in RR Formula cell
Referenced Area from Subcatchment (sq.m) 80,700.0
Site Area Manual Overwrite (sq.m)

ARI Fy
Pre-development flow ARI (1 in …) 5 1.0 0.8
Post-development flow ARI (1 in …) minor storm 5 2.0 0.9
Post-development flow ARI (1 in …) major storm 100 5.0 1.0

10.0 1.0
Area for consideration (sq.m) 80,700.0 20.0 1.1

50.0 1.2
Pre-developed flow 100.0 1.2

Infiltration Rate (m/day) 10
Total Time of Concentration (min) 10
Manual Outflow (L/s)
5 year ARI intensity for 10 minute time of concentration 76.6

Calculated outflow from subcatchment  (L/sec) 166.2

Site Outflow Rate (L/sec) 166.2

1 in 5 year storm 1 in 100 year storm storage provided
Post developed coefficient of runoff 'C10' 0.47 0.47
Frequency Factor (Ff) 0.95 1.2
Apopted C Value (C10*Ff) 0.4 0.6
Area for consideration (sq.m) 80,700 80,700
Time of concentration (min) 10.0 10.0
Storage required (m3) 442.2 1,380.8 1513.9
Critical Storm (min) 15.0 90.0

ON SITE DETENTION CALCULATION - Total Area exc. storage and outflow in RR

Frequency Factor



Anstey Park, Secret harbour
2016 IFD, Storm Hydrograph

Storm Routing - Minor ON SITE DETENTION CALCULATION - Total Area exc. storage and outflow in RR
E F PSD G H

F y* CIA /3600 60 x D x E 60D x PSD F - G
Storm duration (min) Intensity (mm/h) Inflow rate (L/sec) for 1 in 5 ARI Total Inflow (L) PSD (L/sec) Outflow (L) Storage required (L)

0 0 0.00 0 0.00 0 0
5 104 519.98 155993 41.54 12463 143530
6 97 581.97 209510 49.85 17946 191564

10 76.6 765.96 459579 83.08 49851 409728
15 61.6 615.97 554375 124.63 112164 442211
20 52.1 520.98 625171 166.17 199402 425769
25 45.5 454.98 682469 166.17 249253 433216
30 40.6 405.98 730767 166.17 299103 431663
35 36.8 367.98 772765 166.17 348954 423811
40 33.8 337.98 811163 166.17 398804 412359
45 31.3 312.99 845061 166.17 448655 396407
50 29.2 291.99 875960 166.17 498505 377455
55 27.5 274.99 907458 166.17 548356 359103
60 26 259.99 935957 166.17 598206 337751
90 20 199.99 1079951 166.17 897309 182641

120 16.6 165.99 1195145 166.17 1196412
180 12.8 127.99 1382337 166.17 1794619
360 8.19 81.90 1768959 166.17 3589237
720 5.18 51.80 2237657 166.17 7178475

1440 3.18 31.80 2747394 166.17 14356950
2880 1.89 18.90 3265770 166.17 28713899

Max Storage (L) 442211
Design Storage 442220

Critical duration (min) 15

D I



Anstey Park, Secret harbour
2016 IFD, Storm Hydrograph

Storm Routing - Major ON SITE DETENTION CALCULATION - Total Area exc. storage and outflow in RR
E F PSD G H

F y CIA2/3600 60 x D x E 60D x PSD F - G
Storm duration (min) Intensity (mm/h) Inflow rate (L/sec) for 1 in 100 ARI Total Inflow (L) PSD (L/sec) Outflow (L) Storage required (L)

0 0 0.00 0 0.00 0 0
5 174 1098.90 329669 41.54 12463 317206
6 163 1235.31 444712 49.85 17946 426766

10 130 1642.03 985218 83.08 49851 935367
15 105 1326.26 1193630 124.63 112164 1081466
20 88.3 1115.32 1338381 166.17 199402 1138979
25 76.7 968.80 1453197 166.17 249253 1203944
30 68.2 861.43 1550582 166.17 299103 1251478
35 61.6 778.07 1633946 166.17 348954 1284993
40 56.5 713.65 1712764 166.17 398804 1313959
45 52.2 659.34 1780213 166.17 448655 1331558
50 48.7 615.13 1845389 166.17 498505 1346884
55 45.8 578.50 1909049 166.17 548356 1360694
60 43.3 546.92 1968920 166.17 598206 1370714
90 33.4 421.88 2278127 166.17 897309 1380818

120 27.9 352.40 2537315 166.17 1196412 1340903
180 22 277.88 3001126 166.17 1794619 1206507
360 14.7 185.68 4010595 166.17 3589237 421358
720 9.69 122.39 5287438 166.17 7178475

1440 5.98 75.53 6526084 166.17 14356950
2880 3.38 42.69 7377312 166.17 28713899

Max Storage (L) 1380818
Design Storage 1380820

Critical duration (m 90

D I



Anstey Park, Secret harbour
2016 IFD, Storm Hydrograph

ON SITE DETENTION CALCULATION - Total Area exc. storage and outflow in RR
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Anstey Park, Secret harbour
2016 IFD, Storm Hydrograph

ON SITE DETENTION CALCULATION - Total Area exc. storage and outflow in RR
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R20 = 4.73 ha

R30 = 0.52 ha
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1. STORMWATER SYSTEM HAS BEEN DESIGNED TO CONTAIN THE 1 IN 100 YEAR STORM EVENT.
2. ASSUMED PERMEABILITY OF 10m/ DAY.
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TYPICAL SINGLE SOAKWELL DETAIL
SCALE 1:20

 NON WOVEN GEOFABRIC
- BIDIM A14 OR SIMILAR
- MIN 200mm LAP
- WRAP OVER TENSAR SS GEOGRID LAYERS

CONCRETE BASE

WRAP ALL AROUND "BLUE METAL" WITH
NON WOVEN GEOFABRIC BIDIM A14 (OR
APPROVED EQUIVALENT)

SAND BACKFILL AND SUBGRADE
COMPACTED TO MIN 92% MMDD

SINGLE LAYER OF 30mm TENSAR
SS GEOGRID (OR SIMILAR) AT
SOAKWELL OPENING

℄
 CLASS D LID

SINGLE GRADE 50mm RAILWAY BALLAST
SEAL WITH APPROVED
EPOXY OR MORTAR
BEDDING

∅300 STORMWATER
PIPE FROM ROAD
RESERVE

R.L. 4.70

600 MIN. OPENING

30
0 300

10
0

18
00

15
0

300

300
TENSAR
OVERLAP

∅300 PVC PIPE

∅1800

WEBFORGE (OR APPROVED)
SURCHARGE GRATE ON LEGS

PRECAST CONCRETE
COVER CLASS B

SEAL WITH APPROVED
EPOXY OR MORTAR BEDDING

150 PRECAST CONCRETE BASE

WRAP WITH BIDIM A14
GEOTEXTILE FABRIC (OR
APPROVED) NON-WOVEN TYPE

SAND SUBGRADE AND
BACKFILL COMPACTED TO
92% MMDD

SEAL WITH APPROVED EPOXY
OR MORTAR BEDDING

PRECAST CONCRETE SOLID WELL
LINER (NO FLUTES/ LOUVRES)

SAND BACKFILL COMPACTED
TO 92% MMDD

GRATE TO BE FIXED TO
PRECAST CONCRETE SLAB WITH
4/ 3/8 DIA POWER STUD HD 5
BOLTS (MIN EDGE DISTANCE
75mm AND MIN EMBEDMENT
60mm)

SEAL WITH APPROVED
MASTIC BEAD

SET TOP OF LID 100mm BELOW
THE ADJACENT FLUSH KERB

TYPICAL BUBBLE-UP PIT
SCALE 1:20

SINGLE GRADE 20-25mm
"BLUE METAL"

SINGLE LAYER OF 30mm TENSAR
SS GEOGRID (OR SIMILAR) AT
SOAKWELL OPENING

℄

∅300 PVC PIPE

FLOW

R.L. 4.70

600 MIN. OPENING

600 x 600

10
0

18
00

60
0 

CO
VE

R 
MI
N.

300
TENSAR
OVERLAP

300 300

∅1800
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14163.04 Lots 35 and 36 Surf Drive Subdivision, Secret Harbour Page F 

APPENDIX F: TDL LANDSCAPING PLANS  
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14163.04 Lots 35 and 36 Surf Drive Subdivision, Secret Harbour Page G 

APPENDIX G: COMPLETED CHECKLIST FROM APPENDIX 1 OF BETTER URBAN 
WATER MANAGEMENT (WAPC, 2008)  
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6265m²
1

2.7332ha
4

5113m²
5

3.3590ha
8

8127m²
9 9030m²

10

1.4475ha
11

6557m²
12

2938m²7

7229m²
6

4516m²
3

1.2111ha
2

Public Open Space Areas#




