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1 Introduction 

Pinnacle Engineering Group (Pinnacle) was engaged by Bluepoint Flagstone Pty Ltd to prepare a site-based 

stormwater management plan (SBSMP) and undertake the associated investigations as supporting 

documentation for the proposed development application for a commercial, retail and future residential 

development located at Homestead Drive, Flagstone QLD located in Logan City Council (LCC) under the 

authority of Economic Development Queensland (EDQ). 

The stormwater management strategy described in the following sections of this report has been developed 

with reference to, and is generally consistent with, previous design documentation prepared by Peak Urban in 

2020 and 2021. Section 2 outlines how these earlier reports have influenced the current strategy, with the 

original Peak Urban documentation included in Appendix H. 

1.1 Scope of Investigation 

This report addresses the proposed stormwater management strategy for the aforementioned development, 

including but not limited to the following elements: 

• Nomination of the Lawful Point of Discharge; 

• Details of stormwater quantity management strategy for the site; 

• Details of the stormwater quality treatment train to be implemented for the site; 

• Nomination of maintenance schedules and techniques for each of the proposed stormwater quality 

improvement devices; and 

• Sediment and erosion control plan. 

1.2 Site Description 

1.2.1 Location 

Street Address  - Homestead Drive, Flagstone QLD 

RP Description  - Lot 25007 and 25009 on SP303120 

Total Site Area  - 6.5236 Hectares 

Current Zoning  - Priority Development Area 

Proposed Use  - Commercial, Retail, and Residential (Future) Development Precinct 

Local Authority  - Logan City Council (LCC) 

Assessment Authority  -  Economic Development Queensland (EDQ) 

Refer to Figure 1.1 for the site location. 

1.2.2 Existing Site Conditions and Topography 

The subject site is generally clear of significant structures and vegetation. As a result of previous earthworks 

operations, the site generally grades north, into an existing dam within the northeast corner of the site, and 

subsequently into the existing dam within the adjacent property to the northeast being Lot 905 on SP216472. 

The highest elevation of the site of RL50.50m AHD is reached at the southwest corner of the site while the 

lowest elevation of approximately RL36.25m AHD is reached along the northern property boundary adjacent 

to the future New Beith Road reserve. The site is currently burdened by an existing easement (EMT M on 

SP303120) which is aligned along the northern boundary of Lot 25007 on SP303120. 

Refer to Figure 1.2 for the existing aerial view of the site with the latest site survey included in Appendix B. 
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1.2.3 Proposed Development 

The proposed development will deliver commercial and retail tenancies across the two existing allotments, 

along with associated carparking and road infrastructure, and will be delivered in four stages. A residential 

development is planned for the site's northeastern corner, and is to be delivered as part of a future stage. 

Access to these developments will be facilitated via the proposed extensions to Hollows Road and New Beith 

Road.  

A 'Reconfiguration of a Lot' (ROL) application is anticipated for Lot 25009 on SP303120 to subdivide the 

current parcel into eight lots. This subdivision will allocate individual lots to the commercial and retail tenancies 

T1-T5 and T10, the future residential development, and a road reserve lot for the proposed extension of 

Hollows Road which will be dedicated to Council. The remaining commercial and retail tenancies T6-9 will 

occupy a shared lot.   

Stage 1 of the proposed development involves delivery of tenancies T4–T9, which includes three fast-food 

outlets, a car wash, a showroom, a workshop, and the Hollows Road extension. Stage 2 will deliver the 

remaining fast-food tenancy (T3). Stage 3 will encompass the construction of T1 and T2 showrooms and their 

associated carparking facilities, while Stage 4 will deliver tenancy T10 and the extension of New Beith Road. 

The residential development will be delivered separately as part of future works.  

Plans detailing the proposed development are included within Appendix A. 

1.2.4 Existing Drainage System 

Currently, stormwater generated within the subject site, and the external catchments to the south and east are 

conveyed north, into an existing dam within the site that is adjacent to the intersection of New Beith Road and 

Parkside Drive.  

Adjacent to the site, a pit and pipe stormwater network beneath the Hollows Road and Allis Street Road 

reserves captures flows from surrounding developments, conveying them into an existing drainage channel 

within the site via a 750mm diameter pipe and culvert headwall. Similarly, flows generated within the adjacent 

Flagstone Early Learning Centre are discharged into the site’s existing drainage channel via a 450mm 

diameter pipe and culvert headwall.  

Additional stormwater pit and pipe systems are located beneath the Homestead Drive and the Wild Mint Drive 

road reserves to the south and east of the subject site, respectively.  

1.3 Flood Assessment 

A review of the Logan City Council (LCC) interactive flood mapping identifies that the subject site is partially 

affected by inundation from adjacent tributaries. The defined flood level (DFL) for the 1% Annual Exceedance 

Probability (AEP) event is RL 36.70m AHD, which extends into the northern corner of the site. 

1.3.1 Pre Development Scenario 

Using available survey and topographic data, Pinnacle developed a digital terrain model (DTM) of the site in 

12d Model. The existing flood storage capacity was calculated as 502m³, defined as the volume between the 

existing ground surface and the 1% AEP DFL (RL 36.70 m AHD). 

1.3.2 Post Development Scenario and Mitigation Strategy 

The proposed post-development earthworks will raise the northern corner of the site to approximately RL 

40.00m AHD, resulting in the loss of the existing 502m³ flood storage. The proposed earthworks required in 

Lot 905 on SP216472 will restore this flood storage volume and mitigate hydraulic impacts internal and 

external of the subject site up to the 1% AEP flood event, in accordance with findings of the Hydraulic Impact 

Assessment (HIA) prepared by Biome Water and Environmental Consultants (report ref: BC-25128, version 1, 
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2025). Further details are provided in Appendices C and E of the Engineering Services Report by Pinnacle 

Biome Water and Environmental Consultants (Biome). 

1.3.3 Detailed Flood Modelling 

Reference is made to the approved Masterplan flooding solution report, Flagstone City – Masterplan, Flooding 

Assessment, by Cardno Limited (now Stantec) for Peet Flagstone City Pty Ltd (report reference: 

721743/032/V6, 2014). This report concludes that the implementation of catchment-wide culverts and 

detention basins results in negligible flood impact both upstream and downstream of the Flagstone City 

Masterplan development. Analysis of TUFLOW peak water surface levels in Figure B1 confirms that the 

northern corner of the pre-development site is subject to flooding from adjacent tributaries during the 1% AEP 

storm event. Conversely, Figures C1 and D1 indicate that post-development, the site remains flood-free under 

the 1% AEP storm condition, attributed to enhanced routing and storage provided by the proposed culvert and 

basin system networks within the wider catchment.  

As the above reporting is now 10 years old, a subsequent Hydraulic Impact Assessment (report reference: 

BC-25128) has been undertaken by Biome which incorporates current terrain data and defined flood levels 

from LCC (1% AEP DFL of RL 36.70m AHD). This study confirmed that the proposed earthworks achieve 

flood immunity for the proposed building pads, roads and carparks without impacting flood levels external to 

the site. This report should be consulted for further technical detail. 

The relevant LCC Planning Scheme maps are included within Appendix G. 

1.4 External Catchments 

Several upstream external catchments contribute runoff to the subject site. These include: 

• Southeast commercial/retail development and Flagstone Early Learning Centre (east, corner of 

Allis Street and Wild Mint Drive):  

Runoff from these catchments is conveyed into the site via both piped and overland flow. The 

existing stormwater network beneath Allis Street and Hollows Road discharges into the on-site 

drainage channel through a 750 mm diameter pipe and culvert, while flows from the childcare facility 

are discharged via a 450 mm diameter pipe and culvert. 

• Homestead Drive carriageway and adjacent verge (south of the site): 

While minor flows generated within the road pavement are intercepted by roadside drainage and 

directed away from the site, bypass flows and major storm overland flows are conveyed down 

Hollows Road and enter the site. Runoff from the adjacent verge discharges via overland flow either 

directly into the site or indirectly via the Hollows Road intersection. 

These external catchments have been incorporated into the stormwater hydrologic and hydraulic analysis for 

the proposed development. Flow quantity and quality impacts from these catchments will be mitigated through 

the regional bioretention and detention basin.  

Refer to Section 2 of this report for further discussion, and to Appendices C and E for the catchment plans and 

stormwater management layouts. 
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Figure 1.1:  Map View (Source:  Google Maps) 

 

 

Figure 1.2:  Aerial View (Source:  Queensland Globe) 

Site Location 

Site Location 
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2 Project History 

2.1 Flagstone City Masterplan for Peet Limited 

Ongoing consultation with Economic Development Queensland (EDQ) has confirmed that the subject site is 

part of a previously approved Masterplan Development by Peet Limited. A review of the relevant planning and 

engineering documentation indicates that EDQ has endorsed a Masterplan solution for managing stormwater 

quantity and flood mitigation across the broader Flagstone East area.  

This review also identified a more local stormwater management strategy prepared for the subject site by 

Peak Urban in 2020 and 2021. The original has been preserved, forming the basis of this report, which 

remains generally consistent with the previously endorsed documentation. A summary of the previous reports 

and their key outcomes is provided below, with full copies available from Pinnacle upon request. 

2.1.1 Key Reference Reports 

• Flagstone City – Masterplan, Flooding Assessment, by Cardno Pty Ltd (now Stantec) for Peet 

Flagstone City Pty Ltd (report reference: 721743/032/V6, 2014). 

• Flagstone City – Stage 7, Stormwater Management Report, by Cardno Pty Ltd (now Stantec) for Peet 

Flagstone City Pty Ltd (report reference: 7217/43/R11/V1, 2015). 

• Stormwater Management Plan at Flagstone Stage 7 North, by Bradlees Civil Consulting (now 

Meinhardt Australia) for Peet Flagstone City Pty Ltd (report reference: 15-891, Revision A, 2017). 

• Stormwater Infrastructure Master Plan, by Meinhardt Australia (report reference: Stormwater IMP, 

version 1.4, 2018). 

• Flagstone Stage 7A-G – Stormwater Management Strategy Technical Memorandum by Peak Urban 

(now Colliers) for Peet Flagstone City Pty Ltd (report reference: 20-0178.TM02.DC.DOCX, 2020) 

• Stormwater Management Plan, Flagstone – Stages 7C/D/G by Peak Urban (now Colliers) for Peet 

Flagstone City Pty Ltd (report reference: 20-0178SMP01-V1, 2021). 

2.1.2 Critical Discussion of the Reference Reports 

Flagstone City – Masterplan, Flooding Assessment, by Cardno (now Stantec) – 2014 

The Flagstone City – Stage 7, Stormwater Management Report, prepared by Cardno Pty Ltd in 2014 provides 

discussion on the proposed regional stormwater management strategy for the Flagstone City Master 

Development Plan. The report advocates for a Masterplan approach to stormwater quantity management, 

aiming to enhance infrastructure efficiency across the broader development area while minimising initial and 

ongoing maintenance costs. Additionally, it recommends the integration of bio-retention systems across 

Flagstone East (which includes the subject site) to treat post-development runoff. This report was approved by 

Economic Development Queensland (EDQ) in July 2015, and has informed subsequent detailed studies by 

Bradlees, Meinhardt, and later Peak Urban, contributing to the ongoing refinement of stormwater management 

strategies in the area.  

Flagstone City – Masterplan, Flooding Assessment, by Cardno (now Stantec) – 2015  

The Flagstone City – Masterplan, Flooding Assessment, prepared by Cardno Pty Ltd in 2015 provides the 

most current recommendations for catchment wide stormwater infrastructure within the Flagstone City Master 

Development Plan. The report recommends that stormwater quantity and flooding be addressed as a 

Masterplan solution to maximise the efficiency of the infrastructure within the wider development area and to 

reduce initial and on-going maintenance costs. Importantly, this report concludes that the implementation of 

catchment-wide culverts and detention basins will resolve flood impacts within the subject site, whilst 

maintaining negligible impacts both upstream and downstream of the wider development area.  
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Stormwater Infrastructure Master Plan by Meinhardt Australia – 2018 

Meinhardt Australia delivered a consolidated Stormwater Infrastructure Master Plan (IMP) for the wider 

Flagstone City development area in 2018. In this report, the subject site is clearly identified in Context Area 1 

on the Context Area Plan drawing PFP-001 and is noted on the Local Infrastructure Proposed Stormwater 

Network Plan drawing PFP-003. Importantly, Section 5.2 of this report confirms that the management of 

stormwater quantity and site flooding will be addressed as a masterplan solution. However, the stormwater 

quantity infrastructure proposed in this report is specific to major storm events (i.e. the 1% AEP) which 

facilitated additional reporting by Peak Urban in 2020 and 2021 to assess the minor storms.  

This report was approved under DEV2012/209/6/8 in July of 2019 and forms the consolidated groundwork for 

the most current stormwater quality and quantity management reporting.   

Stormwater Management Strategy Technical Memo, Flagstone Stage 7A-G, by Peak Urban – 2020  

The Flagstone Stage 7A-G – Stormwater Management Strategy Technical Memorandum by Peak Urban in 

2020 builds upon previous reporting by Bradlees / Meinhardt, proposing a stormwater strategy incorporating 

both on-site and off-site bio-retention and detention basins to manage flows from the site and contributing 

external catchments. The intent of the bio-retention basins is to treat flows within the site and to mitigate the 

increase in discharge for the lower storm events, with flows generated by major storm events being mitigated 

by regional infrastructure under the above IMP. This memorandum also establishes delivery timeframes for 

the off-site basin, with its implementation contingent on the development of adjacent key lots within the subject 

site, specifically, Lots 25009 and 25021 (as identified in the memorandum). In the context of this report, the 

construction of the off-site basin depends on the delivery of tenancies T3–T5, which serve as an acceptable 

substitute for Lot 25021, as Lot 25009 is designated for future residential development. 

Stormwater Management Plan, Flagstone – Stages 7C/D/G by Peak Urban – 2021 

The Stormwater Management Plan: Flagstone – Stages 7C/D/G, prepared by Peak Urban (now Colliers) in 

2021, provides the latest framework for stormwater management at the subject site. The report refines 

historical design documentation by optimising both on-site and off-site basins to effectively manage flows from 

the site and contributing external catchments. The off-site bio-retention and detention basin was designed to 

mitigate post-development flows from the entire Flagstone City Stage 7 footprint, which comprises 

Catchments 7B, 7C, 7Di, 7Dii, 7Gi, 7Gii, 7Giii, and 7Giv. Specifically, the basin was designed to attenuate 

minor storm flows (up to and including the 10% AEP threshold); with major flows (such as those from a 1% 

AEP storm) to be managed by the regional infrastructure described in the Meinhardt IMP.  

Due to topographical limitations and construction constraints imposed by an existing adjacent dam, an 

additional on-lot bio-retention basin was incorporated within the strategy to treat flows from the 7Giii 

catchment before discharging northward into the regional dual-use facility. Key design assumptions 

associated with the above basin designs include commercial land zoning with an average fraction impervious 

of 0.8.  

2.1.3 Impacts on Current Stormwater Strategy 

This report seeks to uphold the original stormwater management strategy for the site, as documented in Peak 

Urban’s 2020 and 2021 reports. The strategy consists of an off-site dual-purpose bioretention and detention 

basin, supplemented by on-site treatment and detention measures where necessary. Further detail on the 

implementation of this strategy is provided in the subsequent sections of this report. 
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3 Stormwater Quantity Assessment 

3.1 General Discussion 

This report seeks to uphold the original stormwater management strategy for the site, as documented in Peak 

Urban’s 2020 and 2021 reports. The strategy consists of an off-site dual-purpose bioretention and detention 

basin, supplemented by on-site treatment and detention measures where necessary. Further detail on the 

implementation of this strategy is provided in the subsequent sections of this report. Consistent with the 

previous design, the offsite basin shall be located within Lot 905 on SP216472, designed to attenuate post-

development flows from the 39.35% AEP event up to the 10% AEP event. Major storm events, including the 

1% AEP, will be managed through regional infrastructure in accordance with Meinhardt Australia’s Stormwater 

Infrastructure Master Plan (IMP, Version 1.4, 2018).  

For further technical detail, reference should be made to the IMP prepared by Meinhardt Australia. 

3.2 Hydrologic Objectives 

The hydrologic objectives for the subject site were set in accordance with the requirements of the Queensland 

Urban Drainage Manual (QUDM, 2016) and the LCC Planning Scheme Policies.  These objectives include but 

are not limited to the following: 

• The proposed development shall ensure that all stormwater drainage is directed to the Lawful Point 

of Discharge in accordance with QUDM Section 3.9; 

• Minor System Design for 39.35% AEP (Q2) storm event; 

• Major System Design for 1% AEP (Q100) storm event; 

• No adverse impact on adjoining or downstream properties; and 

• No increase in post-development stormwater discharge, up to and including the 1% AEP storm 

event. 

3.3 Lawful Point of Discharge 

The Lawful Point of Discharge for the subject site is taken as Lot 905 on SP216472, and subsequently the 

existing adjacent Sandy Creek as documented in previous approved reporting.  

3.4 Stormwater Quantity Assessment 

The analysis of the stormwater runoff from the subject site was undertaken using the non-linear software 

package XP-Rafts. 

3.4.1 Site Specific Rainfall Data 

The design rainfall Intensity Frequency Duration (IFD) data for the storm events up to and including the 1% 

AEP storm event was derived based on the LCC Planning Scheme Policies and the AR&R. 

The design IFD data for the catchment is summarised in Figure 3.1 below. 

The rainfall temporal patterns utilised by the XP-Rafts analysis were derived in accordance with Australian 

Rainfall and Runoff (AR&R), 2016 edition. 
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Figure 3.1:  IFD Data for Flagstone, QLD (mm/hr) (-27.8061, 152.9494) (Source:  BOM) 
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3.4.2 XP-Rafts Modelling Inputs 

The rainfall loss parameters for each sub-catchment were applied using an initial and continuing rainfall loss 

model.  The design rainfall loss parameters input into the XP-Rafts model are based on the guideline values 

recommended by the AR&R and other reputable industry standards. 

The rainfall loss parameters adopted for this XP-Rafts model are as tabulated below. 

Table 3.1:  Adopted XP-Rafts Rainfall Loss Parameters 

Storm Event Pervious Areas Impervious Areas 

AEP 

(%) 

Initial Loss 

(mm) 

Continuing Loss 

(mm) 

Initial Loss 

(mm) 

Continuing Loss 

(mm) 

39.35-18 15 2.5 1 0 

10-5 10 2.5 1 0 

2-1 2.5 2.5 0 0 

3.4.3 XP-Rafts Model Validation 

The validation of the XP-Rafts model was undertaken through the comparison of the XP-Rafts generated 

stormwater discharge rates to the pre-development Rational Method calculations included within Appendix D. 

The Rational Method adopted a C10 coefficient of runoff of 0.70 for the pre-development catchment (sub 

catchments A1, A2, B1 and B2, in accordance with Tables 4.5.3 and 4.5.4 of QUDM.  As detailed in Table 2.2 

below, the stormwater discharge rates calculated using the Rational Method are generally comparable to the 

stormwater discharge rates calculated using the XP-Rafts model.  We can therefore reasonably adopt the 

stormwater discharge rates generated from the XP-Rafts model. 

3.4.4 Critical Duration Analysis 

Design storm durations ranging from 10-minutes to 720-minutes were simulated by the XP-Rafts model 

analysis in order to determine the design stormwater discharge for the subject site. 

3.4.5 Existing Discharge Locations 

As outlined in the previous sections of this report the subject site generally discharges towards the northern 

property boundary prior to entering the adjacent Sandy Creek. 

3.5 Hydrologic Analysis  

3.5.1 Pre-development Scenario 

The results obtained from the XP-Rafts model generally show that the critical storm duration throughout the 

local catchment analysed for all AEP storm events is generally the 15-minute to 30-minute storms. 

A fraction impervious area of 0.0 was calculated for the pre-development catchment (sub catchments A1, A2, 

B1, and B2) from the topographic survey included within Appendix B.  

The pre-development catchment discharges for the 39.35%, 18%, 10%, 5%, 2% and 1% AEP storm events 

are detailed in Table 3.2 below. 
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Table 3.2:  Pre-development Catchment Details and Peak Discharges 

Catchment 
Area 

(ha) 

Imp. 

Area 

(ha) 

Ave. 

Slope 

(%) 

XP-Rafts Results 
Rational 

Method 

39.35% 

AEP 

(m3/s) 

18% 

AEP 

(m3/s) 

10% 

AEP 

(m3/s) 

5% 

AEP 

(m3/s) 

2% 

AEP 

(m3/s) 

1% 

AEP 

(m3/s) 

1% 

AEP 

(m3/s) 

A1 1.9384 0.0 4.5 0.263 0.325 0.489 0.607 0.785 0.896 0.828 

A2 0.7768 0.0 6.5 0.130 0.206 0.269 0.324 0.388 0.437 0.363 

 A Total 2.7152 0.0 – 0.393 0.531 0.758 0.931 1.173 1.333 – 

B1 3.2448 0.0 5.5 0.435 0.529 0.785 0.994 1.293 1.478 1.280 

B2 0.5636 0.0 5.0 0.092 0.142 0.188 0.228 0.275 0.310 0.300 

B Total 3.8084 

 

0.0 – 0.527 0.671 0.973 1.222 1.568 1.788 – 

Ext 1 2.3630 1.7726 2.7 0.543 0.823 0.998 1.160 1.465 1.634 – 

Ext 2 0.4208 0.2435 2.5 

 

0.061 0.107 0.134 0.158 0.204 0.229 – 

Total 6.5236 

 

2.0161 – 1.292 2.066 2.793 3.411 4.358 4.935 – 

Critical Storm 90mins 30mins 25mins 25mins 15mins 15min

s 

– 

3.5.2 Post-development Scenario – Unmitigated  

Based on the provided architectural drawings, fraction impervious values of 0.84, 0.90, 0.70, and 0.87 for the 

post-development sub-catchments A1, A2, B1 and B2 respectively. A copy of the architectural drawings is 

included in Appendix A. The post-development catchment plan is included in Appendix C. 

For the purposes of this analysis, the impervious areas were modelled using the second sub-catchment option 

within XP-Rafts. The total impervious area for each sub-catchment is tabulated below. The results of the XP-

Rafts post-development analysis show that the critical storm duration throughout the catchment for all AEP 

storm events varies between the 15-minute to 90-minute storm events. Table 3.3 summarises the unmitigated 

peak flow rates for the post-development catchment. 
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Table 3.3:  Catchment Details and Peak Discharges (Unmitigated) 

Catchment Area (ha) 

Pervious  

Area (ha) 

Ave Slope (%) 

Impervious 

Area (ha) 

Ave Slope (%) 

XP-Rafts Results 

39.35% 

AEP 

(m3/s) 

18% 

AEP 

(m3/s) 

10% 

AEP 

(m3/s) 

5% 

AEP 

(m3/s) 

2% 

AEP 

(m3/s) 

1% 

AEP 

(m3/s) 

A1 1.9384 
0.3018 

6.0% 

1.6366 

3.0% 
0.625 0.798 0.959 1.116 1.365 1.516 

A2 0.7768 
0.0777 

1.0% 

0.6991 

1.5% 
0.266 0.324 0.398 0.46 0.542 0.603 

A Total 2.7152 0.3795 2.3357 0.891 1.122 1.357 1.576 1.907 2.119 

B1 3.2448 
0.4120 

6.0% 

2.8328 

3.5% 
1.082 1.352 1.637 1.895 2.302 2.558 

B2 0.5636 
0.0864 

1.0% 

0.4772 

1.5% 
0.182 0.225 0.274 0.316 0.379 0.421 

B Total 3.8084 0.4984 3.3100 1.264 1.577 1.911 2.211 2.681 2.979 

Ext 1 2.3630 
0.5904 

14.0% 

1.7726 

3.0% 
0.710 0.940 1.055 1.231 1.557 1.731 

Ext 2 0.4208 
0.1774 

0.50% 

0.2435 

2.5% 
0.094 0.118 0.142 0.165 0.208 0.233 

Total 9.3074 1.6457 2.0161 2.915 3.745 4.526 5.262 6.332 7.037 

Critical Storm Duration 10min 15mins 15mins 10min 15mins 15mins 

 

A comparison of the XP-Rafts results in Tables 3.2 and 3.3 generally indicates increases in stormwater 

discharge of 1.623m3/s, 1.679m3/s, 1.733m3/s, 1.851m3/s, 1.974m3/s and 2.102m3/s for the 39%, 18%, 10%, 

5%, 2% and 1% AEP storm events.  This is due to the increased impervious areas observed across the site 

during the post-development scenario. 

Mitigation of increased discharge from Catchments Ext1, Ext2, A1, A2, and B1 is proposed via an offsite dual-

purpose bioretention and detention tank, while Catchment B2 will be managed through an onsite underground 

detention and treatment tank 
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3.6 Post Development Mitigation Strategy 

Based on the above investigation, the following stormwater management strategy is proposed to mitigate the 

post-development stormwater discharge to the site’s pre-development discharge rates. The strategy is 

designed to remain consistent with the previously approved stormwater management frameworks established 

by Peak Urban and Meinhardt Australia. Specific reference is made to the following documents: 

• Stormwater Infrastructure Master Plan, by Meinhardt Australia (report reference: Stormwater IMP, 

version 1.4, 2018). 

• Flagstone Stage 7A-G – Stormwater Management Strategy Technical Memorandum by Peak Urban 

(now Colliers) for Peet Flagstone City Pty Ltd (report reference: 20-0178.TM02.DC.DOCX, 2020) 

• Stormwater Management Plan, Flagstone – Stages 7C/D/G by Peak Urban (now Colliers) for Peet 

Flagstone City Pty Ltd (report reference: 20-0178SMP01-V1, 2021). 

Catchment A, Catchment B1 and External Catchments Ext 1 and Ext 2: 

Maintain consistency with the design rational in the previously approved Stormwater Management Plan, 

Flagstone – Stages 7C/D/G by Peak Urban (now Colliers) for Peet Flagstone City Pty Ltd (report reference: 

20-0178SMP01-V1, 2021). 

• Attenuation of post-development stormwater discharge via an off-site dual-use detention/bio-retention 

basin 

o This basin will attenuate minor storm flows (from the 39.35% AEP up to and including the 

10% AEP threshold), with major flows (such as those from a 1% AEP storm) to be managed 

by the regional infrastructure described in the Meinhardt IMP. 

• Direct all stormwater runoff to the off-site basin via an internal stormwater reticulation network and 

overland sheet flow prior to discharge to the Lawful Point of Discharge; 

• Discharge the minor (up to the 10% AEP storm event) stormwater runoff to the Lawful Point of 

Discharge via a piped network; 

• Discharge the major (up to the 1% AEP storm event) stormwater runoff to the Lawful Point of 

Discharge via piped and overland flow; 

• Generally, maintain the existing drainage regimes and drainage discharge locations. 

Catchment B2: 

• Attenuation of post-development stormwater discharge (from the 39.35% AEP up to and including the 

1% AEP threshold), via a private on-site underground detention tank; 

• Direct all stormwater runoff to the dual-use detention/treatment system via an internal stormwater 

reticulation network and overland sheet flow prior to discharge to the Lawful Point of Discharge; 

• Discharge the minor (up to the 10% AEP storm event) stormwater runoff to the Lawful Point of 

Discharge via a piped network; 

• Discharge the major (up to the 1% AEP storm event) stormwater runoff to the Lawful Point of 

Discharge via piped and overland flow; 

• Generally, maintain the existing drainage regimes and drainage discharge locations. 
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3.6.1 Detention System Design 

The following tables present design details, outflow characteristics, and storage-height relationships for each 

of the proposed stormwater detention systems to mitigate post-development discharge rates:  

• Table 3.4: Offsite Dual-use Detention Basin Design Details and Outflow Characteristics;  

• Table 3.5: Offsite Dual-use Detention Basin Height-Storage Relationship;  

• Table 3.6: Catchment B2 Detention Tank Design Details and Outflow Characteristics;  

• Table 3.7: Catchment B2 Detention Tank Height-Storage Relationship. 

Table 3.4: Offsite Dual-use Detention Basin Design Details and Outflow Characteristics 

Design Parameter Details 

Contributing Catchments A1, A2, B1, Ext 1 and Ext 2 

Basin Outlets 

39.35% AEP Low-flow Outlet = 1 x Ø825mm orifice at bottom of pit 

39.35% AEP Low-flow Level = at base of detention basin 

18.13% AEP Low-flow Outlet = 1 x Ø1,050mm orifice at bottom of pit with RCP beyond 

18.13% AEP Low-flow Level = at base of detention basin 

10% AEP Intermediate Flow Outlet = 15m wide weir 

10% AEP Intermediate Flow Level = 1.10m above base of detention basin 

Basin Geometry 

Base Area = 1,000m2 (min.) 

Storage Height = 1.3m (min.) 

Batter Slope = 1 in 4 (max.) 

Storage Volume = 1,861.50m3 (min.) 

Basin Modelling Summary 

AEP 

(%) 

Peak Outflow 

(m3/s) 

Stage 

(m) 

AEP 

(%) 

Peak Outflow 

(m3/s) 

Stage 

(m) 

39.35 1.157 +0.957 10 2.570 +1.172 

18.13 1.804 +1.048 - - - 

Table 3.5:  Offsite Dual-use Detention Basin Height-Storage Relationship 

Basin Height 

(m) 

Basin Storage 

(m3) 

Basin Height 

(m) 

Basin Storage 

(m3) 

0.0 0.00 0.7 873.72 

0.1 107.95 0.8 1022.20 

0.2 221.31 0.9 1176.97 

0.3 340.21 1.0 1338.16 

0.4 464.78 1.1 1505.90 

0.5 595.14 1.2 1680.31 

0.6 731.41 1.3 1861.52 
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Table 3.6:  Catchment B2 Detention Tank Design Details and Outflow Characteristics 

Design Parameter Details 

Tank Outlets 

Low-flow Outlet = 0.25m wide x 0.2m high rectangular penetration   

Low-flow Level = base of tank 

High-flow Outlet = 4m wide internal weir (with Ø375mm pipe beyond) 

High-flow Outlet Level = 1.0m above base of tank 

Tank Geometry 

Base Area = 150m2 (min.) 

Storage Height = 1.2 m (min.) 

Storage Volume = 180m3 (min.) 

Tank Modelling Summary 

AEP 

(%) 

Peak Outflow 

(m3/s) 

Stage 

(m) 

AEP 

(%) 

Peak Outflow 

(m3/s) 

Stage 

(m) 

39.35 0.091 +0.463 5 0.136 +0.859 

18 0.110 +0.609 2 0.217 +1.045 

10 0.122 +0.723 1 0.329 +1.087 

Table 3.7:  Catchment B2 Detention Tank Height-Storage Relationship 

Tank Height 

(m) 

Tank Storage 

(m3) 

Tank Height 

(m) 

Tank Storage 

(m3) 

0.0 0 0.7 105 

0.1 15 0.8 120 

0.2 30 0.9 135 

0.3 45 1.0 150 

0.4 60 1.1 165 

0.5 75 1.2 180 

0.6 90 - - 

3.6.1 Pre-development and Post-development Scenario Comparison 

Tables 3.8, 3.9, and 3.10 below detail the comparison between the pre-development and post-development 

discharge for the site, as well as for each detention system.  

Table 3.8:  Pre-development and Post-development Scenario Peak Discharge Comparison – Site Total 

Storm Event 

Site Total (To Sandy Creek) 
Difference 

(m3/s) 

Difference 

(%) 
Pre 

(m3/s) 

Post 

(m3/s) 

39% AEP 1.292 1.246 -0.046 -4.0% 

18% AEP 2.066 2.072 +0.006 +0.29% 

10% AEP 2.793 2.692 -0.101 -4.0% 

The results demonstrate that post-development site discharges are generally equal to or less than pre-

development rates. For the 18.13% AEP event, the total site discharge increases slightly by 0.006 m³/s 

(0.29%), which remains within modelling tolerances. It is noted that upstream pipe storage and underground 

treatment tank storage were not included in the modelling; incorporation of these elements would offset this 

minor increase. Site discharge results are presented only to the 10% AEP, consistent with the design rationale 

for the off-site basin established in previously approved Peak Urban reporting. 
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Table 3.9:  Pre-development and Post-development Scenario Peak Discharge Comparison – Offsite Basin 

Storm Event 

Offsite Basin – Catchments A1, A2, B1, Ext1 and 

Ext2 (To Sandy Creek) Difference 

(m3/s) 

Difference 

(%) Pre 

(m3/s) 

Post 

(m3/s) 

39% AEP 1.204 1.157 -0.047 -4% 

18% AEP 1.929 1.962 +0.033 +2% 

10% AEP 2.606 2.570 -0.036 -1% 

The results presented above demonstrate that the post-development site discharge out of the regional basin is 

generally less than or equal to the pre-developed rates. It is noted that the total discharge during the 18.13% 

AEP event increases slightly by 0.033m³/s (2%), however, it is noted that this is largely offset by the 

attenuation for the Catchment B2 tank (-0.032m3/s), with the site total discharge to the LPoD being within 

modelling tolerances as per the above. As per above discussion it is noted that upstream pipe storage and 

underground treatment tank storage were not included in the modelling; incorporation of these elements would 

offset this minor increase. 

Note: basin discharge results are presented only to the 10% AEP, consistent with the design rationale for the 

off-site basin established in previously approved Peak Urban reporting. 

Table 3.10: Pre-development and Post-development Scenario Peak Discharge Comparison – Catchment B2 

Storm Event 

Catchment B2 (To Sandy Creek) 
Difference 

(m3/s) 

Difference 

(%) 
Pre 

(m3/s) 

Post 

(m3/s) 

39% AEP 0.092 0.091 -0.001 -1% 

18% AEP 0.142 0.110 -0.032 -23% 

10% AEP 0.188 0.122 -0.066 -35% 

5% AEP 0.228 0.136 -0.092 -40% 

2% AEP 0.275 0.206 -0.069 -25% 

1% AEP 0.310 0.312 0.002 1% 

The results presented above demonstrate that the post-development site discharge is generally less than or 

equal to the pre-developed rates. The minor increase in outflow observed for the 1% AEP storm event of 

0.002m3/s (1%) is within modelling tolerances and will be further mitigated via regional infrastructure as per 

the design rational for the regional basin.  
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4 Stormwater Quality Assessment 

4.1 General Discussion 

This report seeks to uphold the original stormwater management strategy for the site, as documented in Peak 

Urban’s 2020 and 2021 reports. The strategy consists of an off-site dual-purpose bioretention and detention 

basin, supplemented by on-site treatment and detention measures where necessary. 

4.2 Water Quality Objectives 

This water quality analysis was undertaken in accordance with Healthy Waterways WSUD Technical Design 

Guidelines for South East Queensland – Version 1 and the Queensland State Planning Policy. 

The pollutant types and the associated Water Quality Objectives that will be evaluated are as follows: 

Table 4.1:  Water Quality Objective Summary 

Pollutant Types Site Water Quality Objective 

Total Suspended Solids (TSS) 80% reduction 

Total Phosphorous (TP) 60% reduction 

Total Nitrogen (TN) 45% reduction 

Gross Pollutants (GP) 90% reduction 

4.3 Proposed Treatment Strategy 

In order to meet the above Water Quality Objectives, the following strategies are proposed to treat stormwater 

runoff from the site prior to discharge to the Lawful Point of Discharge.  

4.4 Proposed Treatment Measures 

The following water quality treatment measures are proposed for this development which include only 

‘Stormwater Quality Improvement Device Evaluation Protocol (SQIDEP) verified products, as required by the 

local governing authority (Council). Note that if an approved equivalent product is proposed by the Developer, 

appropriate modelling and testing data shall be provided by the supplier and approved by Council prior to 

installation to ensure that the water quality objectives for the site can be achieved. 

4.4.1 Off-site Bio-retention Basin 

The off-site bio-retention basin will accept the 3-month ARI discharge from Catchment A, and External 

Catchments Ext 1 and Ext 2. For additional details, refer to the Stormwater Management Plan, Flagstone – 

Stages 7C/D/G by Peak Urban (now Colliers) for Peet Flagstone City Pty Ltd (report reference: 20-

0178SMP01-V1, 2021). 

The basins will retain this runoff within an extended detention depth of 0.3m and infiltrate this water through 

the filter media (sandy loam topsoil). Filtered stormwater is then recovered at the base of the filter media via a 

drainage layer containing perforated pipes. The surface of the bio-retention device is to be heavily planted with 

locally occurring native ground cover species and shrubs. It is recommended that the vegetation be selected 

in consultation with a landscape architect and the approved landscaping plans for the site. A typical section of 

a bio-retention basin is presented in Figure 4.1. 

The treatment of the stormwater takes place both on the surface of the bio basin and within the filter media. 

When large storm inflows cause short-term ponding on the surface of the basin, pollutants are removed from 



 

 

Flagstone Commercial – Site Based Stormwater Quality Management Plan Page 22 of 45 
File Location:  251008_PEG0810_Flagstone Commercial Precinct_SBSMP_R006.docx 

the stormwater through sedimentation and particulate adhesion onto the stems and leaves of the vegetation. 

The agitation of the surface layer of the soil caused by movement of the vegetation and the growth of root 

systems prevents the accreted sediments clogging the filter media. As stormwater infiltrates through the filter 

media, fine particulates and some soluble pollutants are removed through processes such as adhesion to the 

surface of the filter media particles, biological transformation of pollutants by bio-films growing on the surface 

of the filter media particles, and biomass uptake of nutrients and metals through the root systems of the 

vegetation growing in the basin. 

 

Figure 4.1:  Bio-retention Basin – Typical Section (Source: Healthy Waterways WSUD Technical Design 

Guidelines) 
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4.4.1 ATLAN Stormwater Water Quality Treatment Products 

The treatment option involves utilisation of stormwater pit inserts in each stormwater gully-pit or field inlet 

which act as primary Gross Pollutant Traps (GPT) before conveying captured stormwater run-off to an 

underground treatment tank for secondary filtering via a cartridge system. 

The Atlan Stormwater ‘AtlanFilter’ cartridge filter system incorporates an upflow treatment process that 

maximises surface treatment area. Flow through the filter cartridges utilises a self-regulating siphon which 

results in a low maintenance and high performance stormwater treatment. The automatic backwash at the end 

of each storm event further lengthens the lifespan of the filter. 

Hydraulic pressure forces water through the filter media — causing a constant velocity throughout the filter 

area realising a consistent media contact time and therefore treatment. Upon completion of a treatment cycle, 

the filter backwashes and effectively dislodges particulates from the filtration layers. 

Figure 4.2 below illustrates a typical Atlan Stormwater treatment train configuration. Additional information on 

Atlan Stormwater treatment devices is included in Appendix H. 

 

Figure 4.2:  Typical Atlan Stormwater Treatment Train Configuration (Source:  Atlan Stormwater) 

4.5 MUSIC Modelling 

The proposed treatment train is detailed in Appendix F with additional details of the modelling procedure 

described in the following sections. 

4.5.1 Meteorological Data 

The meteorological data inputs utilised by MUSIC to simulate catchment hydrology processes includes rainfall 

data (at intervals relevant to the time step being modelled) and average areal potential evapotranspiration 

(measured in millimetres per day). 

The meteorological data adopted for this model was the Greenbank Thompson Road station 40659 (1/1/1980 

to 31/12/1999) as outlined in the MUSIC Modelling Guidelines for South-East Queensland. 
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4.5.2 MUSIC Source Nodes 

Source node properties were obtained from the Healthy Waterway MUSIC Modelling Guidelines for South 

East Queensland and are as follows. 

Table 4.2:  Pollutant Export Parameter for Lumped Catchment (Log10 Values) 

Mean EMC (mg/L) 

Land Use TSS TP TN 

Development Type Storm Flow Base Flow Storm Flow Base Flow Storm Flow Base Flow 

Commercial 
Mean 

Std. Deviation 

2.16 

0.38 

0.78 

0.39 

-0.39 

0.34 

-0.60 

0.50 

0.37 

0.34 

0.32 

0.30 

Residential 
Mean 

Std. Deviation 

2.18 

0.39 

1.00 

0.34 

-0.47 

0.32 

-0.97 

0.31 

0.26 

0.23 

0.20 

0.20 

 

Table 4.3:  Pollutant Export Parameter for Split Catchment (Log10 Values) 

Mean EMC (mg/L) 

Land Use TSS TP TN 

Commercial Development Storm Flow Base Flow Storm Flow Base Flow Storm Flow Base Flow 

Roof 
Mean 

Std. Deviation 

1.30 

0.38 

0.00 

0.00 

-0.89 

0.34 

0.00 

0.00 

0.37 

0.34 

0.00 

0.00 

Roads 
Mean 

Std. Deviation 

2.43 

0.38 

0.78 

0.39 

-0.30 

0.34 

-0.60 

0.50 

0.37 

0.34 

0.32 

0.30 

Ground 
Mean 

Std. Deviation 

2.16 

0.38 

0.78 

0.39 

-0.39 

0.34 

-0.60 

0.50 

0.37 

0.34 

0.32 

0.30 

4.6 Performance Assessment 

The site has been modelled as a number of commercial source nodes. The MUSIC model parameters were 

adopted according to the Healthy Waterway MUSIC Modelling Guidelines for South East Queensland and are 

outlined in Table 4.4 and Table 4.5. 

Table 4.4:  Adopted MUSIC Model Source Node Parameters 

Parameter Value 

Source Data 

Rainfall data setup Greenbank Thompson Road station 40659 

Rainfall data period 1/1/1980 to 31/12/1989 

Model time step 6 Minute 

Soil properties (Runoff generation parameter) Commercial and Residential (MUSIC Modelling Guidelines for 

South East Queensland) 

Site Data 

Catchment A1 – Commercial (Lumped) 1.9384 Ha – Lumped (85% Impervious) 

Catchment A2 – Residential (Lumped) 0.7768 Ha – Lumped (90% Impervious) 

Catchment Ext1 – Commercial (Lumped) 2.3630 Ha – Lumped (100% Impervious) 

Catchment Ext2 – Commercial (Lumped) 0.4208 Ha – Lumped (100% Impervious) 

Catchment B1 – Commercial (Split) 1.2203 Ha – Roof (100% Impervious) 
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Parameter Value 

1.4599 Ha – Road (100% Impervious) 

0.5646 Ha – Ground (27% Impervious) 

Catchment B2 – Commercial (Split) 0.2647 Ha – Roof (100% Impervious) 

0.2125 Ha – Road (100% Impervious) 

0.0864 Ha – Ground (0% Impervious) 

Table 4.5:  Adopted MUSIC Model Treatment Node Parameters  

Parameter Value 

Treatment Devices 

Catchment A1, A2, B1, Ext1 and Ext2 – Offsite Dual-

use Bio-Retention Basin 

Extended detention depth = 0.3m 

Storage surface area = 500.0m2 

Filter media surface area = 500.0m2 

Seepage Loss = 0.00mm/hr 

Median particle diameter = 0.45mm 

Saturated hydraulic conductivity = 200mm/hr 

Filter media – sandy loam 

Filter media depth = 0.40m 

TN Content of Filter Media = 400mg/kg 

Orthophosphate Content = 50.00mg/kg 

Catchment B1 – ATLAN Stormsack and ATLAN Vault ATLAN Stormsack 

Required number = 20 min. 

High flow bypass = 0.025m3/s per Stormsack (0.50m3/s Total) 

ATLAN Vault (27.0m2 min) 

High flow bypass = 100m3/s 

Storage surface area = 27.0m2 min 

Extended detention depth = 0.85m 

Low flow pipe diameter = 205mm 

ATLAN Filter Cartridge 

Type = Full Height SF.30-EMC 

Required number = 27 

High flow bypass = 0.0810m3/s (3.0 L/s per cartridge) 

Catchment B2 – ATLAN Stormsack and ATLAN Vault ATLAN Stormsack 

Required number = 4 min. 

High flow bypass = 0.025m3/s per Stormsack (0.10m3/s Total) 

ATLAN Vault (6.0m2 min) 

High flow bypass = 100m3/s 

Storage surface area = 6.0m2 min 

Extended detention depth = 0.85m 

Low flow pipe diameter = 97mm 

ATLAN Filter Cartridge 

Type = Full Height SF.30-EMC 

Required number = 6 

High flow bypass = 0.018m3/s (3.0 L/s per cartridge) 

 



 

 

Flagstone Commercial – Site Based Stormwater Quality Management Plan Page 26 of 45 
File Location:  251008_PEG0810_Flagstone Commercial Precinct_SBSMP_R006.docx 

Tables 4.6-4.9 below summarise the load reduction by MUSIC using the WSUD strategy outlined above. 

Table 4.6:  MUSIC Pollutant Load Assessment – Site Total to LPoD 

System Parameter Sources Residual Load Reduction (%) 

Receiving node 

Total Suspended Solids (kg/yr) 10,300 1,960 81.0 

Total Phosphorous (kg/yr) 27 8.64 68.0 

Total Nitrogen (kg/yr) 178 83.7 52.9 

Gross Pollutants (kg/yr) 1,450 0 100 

Table 4.7:  MUSIC Pollutant Load Assessment – Offsite Basin 

System Parameter Sources Residual Load Reduction (%) 

Receiving node 

Total Suspended Solids (kg/yr) 7,040 1,290 81.6 

Total Phosphorous (kg/yr) 17.9 6.34 64.5 

Total Nitrogen (kg/yr) 101 48.3 52.1 

Gross Pollutants (kg/yr) 840 0 100 

Table 4.8:  MUSIC Pollutant Load Assessment – Catchment B1 Tank 

System Parameter Sources Residual Load Reduction (%) 

Receiving node 

Total Suspended Solids (kg/yr) 2,850 565 80.2 

Total Phosphorous (kg/yr) 8.38 2.19 73.8 

Total Nitrogen (kg/yr) 65.2 29.8 54.3 

Gross Pollutants (kg/yr) 520 0 100 

Table 4.9:  MUSIC Pollutant Load Assessment – Catchment B2 Tank 

System Parameter Sources Residual Load Reduction (%) 

Receiving node 

Total Suspended Solids (kg/yr) 413 74.1 82.0 

Total Phosphorous (kg/yr) 1.28 0.327 74.4 

Total Nitrogen (kg/yr) 11.1 5.01 55.0 

Gross Pollutants (kg/yr) 88.6 0 100 

 

As illustrated in Tables 4.6-4.9 above, the load reduction objectives of 80% for TSS, 60% for TP, 45% for TN 

and 90% for GP have been achieved for the post development site through the use of proprietary cartridge 

systems and gross pollutant traps.   
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5 Monitoring and Maintenance 

5.1 Bio-Retention Basins 

5.1.1 Monitoring of Devices 

In accordance with the Water by Design Construction and Establishment Guidelines: Swales Bio-retention 

Systems and Wetlands (C&E Guidelines), a monitoring program will be established for the stormwater 

treatment devices as outlined below in Table 5.1.  All monitoring activities associated with the operation of the 

vegetated treatment areas, including weed inundation, erosion, vegetation density, determination and 

inappropriate access shall be included in the general monitoring of the landscaped areas. The below 

schedules are for guidance only. Routine clean out and maintenance should be scheduled based on the 

outcome of routine inspection. 

Table 5.1:  Monitoring Program for Vegetated Bio-retention Basin 

Time Frame 

(Post Construction) 
Monitoring Activity Frequency 

0-6 months 

Erosion/scour of basin base & batters Following major storm events> 25mm 

Weed inundation/litter accumulation within basin 3 monthly 

Excessive wear & damage of basin base & batters 3 monthly 

Build up of sediments within basin 3 monthly 

Check vegetation within swale drain Monthly 

>6 months 

Erosion/scour of basin base & batters 6 monthly 

Weed inundation/litter accumulation within base 6 monthly 

Excessive wear & damage of basin base & batters 6 monthly 

Build up of sediments within basin 6 monthly 

Check vegetation within swale drain 6 monthly 

LCC will be responsible for all monitoring activities associated with the operation of the vegetated bio-retention 

basin during the operational phase of the development. 

5.1.2 Maintenance 

The successful long term functionality of bio-retention system will be dependent on the maintenance 

conducted. A maintenance program as outlined below within Table 5.2 is to be implemented for the 

stormwater treatment devices. 

Table 5.2:  Maintenance Program for Vegetated Bio-retention Basin 

Time Frame 

(Post Construction) 
Maintenance Activity Frequency 

0-6 months 

Repairs to basin profile As required by monitoring 

Watering, revegetating As required by monitoring 

Removal of litter, debris, weeds & excessive sediment build up Monthly or as required 

>6 months 
Repairs to basin profile As required by monitoring 

Removal of litter, debris, weeds and excessive sediment build up As required by monitoring 

LCC will be responsible for all maintenance activities associated with the operation of the vegetated bio-

retention basin during the operational phase of the development. 
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5.2 Proprietary Filter Cartridges 

5.2.1 Monitoring of Devices 

A monitoring program will be established for the stormwater treatment devices as required by the SQIDEP 

approved proprietary product supplier. 

The supplier will be responsible for all monitoring activities associated with the operation of the treatment train 

which will be undertaken under a maintenance agreement between the supplier and the Developer. 

5.2.2 Maintenance of Devices 

The ongoing performance of the SQIDEP approved proprietary treatment devices will be dependent on the 

regular maintenance conducted. 

The maintenance program will be as required by the supplier and will be undertaken as part of maintenance 

agreement between the supplier and the Developer. 
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6 Erosion and Sediment Control Strategy 

The objective of erosion and sediment management on construction sites is to minimise soil erosion and 

control silt and/or sediment discharge from the sites through the use of suitable control devices during the four 

primary phases of the project lifecycle being: 

1. Pre-construction/Establishment Phase; 

2. Bulk Earthworks/Change to Ground Level Phase; 

3. Construction Phase; and 

4. Post-development/Operational Phase. 

Sections 6.2 and 6.3 below outline the typical and industry best practice erosion and sediment control 

measures that will be implemented throughout the life cycle of this project. 

6.1 Development Lifecycle Erosion and Sediment Management 

6.1.1 Pre-construction/Establishment Phase 

Prior to the commencement of construction, during the site establishment phase of the works, the following 

sediment and erosion control measures will be implemented in order to minimise site disturbance and ensure 

that water quality is maintained. 

• Silt/Sediment fences will be installed around the proposed bulk earthworks site (along the toe of the 

batter alignment) and any environmentally sensitive areas; and 

• A construction vehicle entry/exit shakedown area will be installed and will comprise of a vibratory 

cattle grid or gravel/rock pad in accordance with the IEAust Guidelines. 

6.1.2 Bulk Earthworks Phase/Change to Ground Level 

Excavation during the bulk earthworks/change to ground level phase of the project will be staged in a manner 

that runoff will generally be directed towards sediment and erosion controls established during the pre-

construction phase. 

As applicable, sediment basins will be constructed within proposed park/open space areas generally in the 

location of the proposed bio-retention basins to ensure that all sediment runoff is intercepted and treated prior 

to discharging from site. 

6.1.3 Construction Phase 

During the construction phase of the project, the following erosion and sediment controls will be implemented 

to ensure water quality is maintained. 

• Sediment fences will be erected at the base of all batters and stockpiles to prevent sediment 

transportation offsite; 

• All sediment and erosion control structures will be maintained and inspected regularly as well as after 

each storm event to ensure the ongoing integrity is maintained. No structure is to accumulate 

sediment above 40% of its capacity; and 

• Regular monitoring of water quality will be undertaken to determine the effectiveness of the sediment 

and erosion control measures. Testing may be required and shall be provided to the Local Authority 

on request. 
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6.1.4 Post-development/Operational Phase 

Following the completion of the construction phase of the project and the development reaching ‘Practical 

Completion’ and/or ‘On-maintenance’, a monitoring program will be established for the stormwater treatment 

devices outlined previously within this report, where applicable. The monitoring program will ensure the 

ongoing integrity and effectiveness of these stormwater treatment devices following the completion of the 

construction phase of the project. 

6.2 Dust Suppression and Erosion Control Measures 

The time of disturbance onsite will be kept to a minimum by ensuring that the civil works are undertaken 

directly following the earthworks phase. Consideration to staging of the works shall be given in order to 

minimise the area of exposed earthworks at any given time. 

Erosion control and dust suppression measures shall be applied to the exposed areas of the site as deemed 

necessary by the site supervisor in order to prevent the emission of dust from the site. 

A number of erosion control measures are available inclusive of but not limited to the following: 

• Water spraying (by water truck); 

• Dust suppressants; 

• Surface stabilisation; and 

• Covering of exposed areas. 

6.3 Sediment Control Measures 

With reference to the IEAust Guidelines and Current Industry Best Practice, there are three (3) fundamental 

sediment control principles that have been identified for use during construction: 

• Construction Vehicle Shakedown and/or Entry/Exit; 

• Sediment Fences; and 

• Sediment Barriers. 

6.3.1 Construction Vehicle Shakedown and/or Entry/Exit 

A dedicated construction vehicle shakedown will be installed at the site’s entry/exit point for road and 

construction vehicles. This construction vehicle shakedown area will be established to facilitate the removal of 

soil, mud, dust and debris from the tyres of vehicles prior to leaving the construction site. The construction 

shakedown will comprise of a gravel/rock pad designed or a vibratory grid system constructed and maintained 

in accordance with the IEAust Guidelines. The advantages of the vibratory grid system include ease of 

movement and ability to reuse for several years at different construction sites. 

6.3.2 Sediment Fences 

Sediment fencing will be established at the bottom of slopes on any exposed earthworks batters where there 

is an established risk of contaminated water discharging from the site prior to clearing and earthworks 

commencing. Sediment fencing may be required at regular spacing down the disturbed slope to limit scour 

and rutting caused by channelising of stormwater discharge. Sediment fences will be used to protect any 

temporary stockpile sites as required. Sediment collected from sediment barriers will be regularly removed 

and either taken offsite as part of the earthworks phase or stockpiled for use during revegetation works. 
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6.3.3 Sediment Barriers 

Sediment barriers will be constructed around all stormwater drainage gully pits and field inlets where 

contaminated water may enter the existing and proposed stormwater network. The provision of these 

sediment barriers will facilitate the settlement of sediments prior to entering the downstream stormwater 

drainage network. Sediment barriers will generally comprise of gravel wrapped in geotextile ‘sausage’, 

sediment fences around field inlets or similar approved products. 

6.4 Monitoring and Maintenance 

The site supervisor will be responsible for the following regular monitoring and maintenance activities during 

the various phases of the development: 

1. Inspection of downstream stormwater network as well as sediment and erosion controls will be 
conducted at the end of each construction day and after each rainfall event greater than 25mm. 

2. If any established complaints by neighbouring property owners and/or local authority or evidence of 
water quality deterioration is reported downstream of the works site the following actions are to be 
taken immediately: 

a. locate source of stormwater quality deterioration. 

b. construct temporary erosion and sediment controls to prevent the continuing short term stormwater 
quality deterioration. 

c. repair existing erosion and sediment controls, modify construction procedures or construct 
additional controls to prevent further deterioration. 
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7 Conclusions and Recommendations 

This report outlines the stormwater drainage management strategy developed to manage potential impacts 

due to the proposed commercial, retail and future residential development located at Homestead Drive, 

Flagstone. 

Following the investigation, the following stormwater quality management strategy has been adopted for the 

subject site. The strategy is designed to remain consistent with the previously approved stormwater 

management frameworks established by Peak Urban and Meinhardt Australia. Specific reference is made to 

the following documents: 

• Stormwater Infrastructure Master Plan, by Meinhardt Australia (report reference: Stormwater IMP, 

version 1.4, 2018). 

• Flagstone Stage 7A-G – Stormwater Management Strategy Technical Memorandum by Peak Urban 

(now Colliers) for Peet Flagstone City Pty Ltd (report reference: 20-0178.TM02.DC.DOCX, 2020) 

• Stormwater Management Plan, Flagstone – Stages 7C/D/G by Peak Urban (now Colliers) for Peet 

Flagstone City Pty Ltd (report reference: 20-0178SMP01-V1, 2021). 

Catchment A, and External Catchments Ext 1 and Ext 2: 

• Treatment and Attenuation: 

o Utilise an off-site dual-use detention/bio-retention basin to treat and attenuate minor storm 

flows (from the 39.35% AEP up to and including the 10% AEP threshold, consistent with 

existing approved design rational by Peak Urban);  

o Major flows (e.g., those from a 1% AEP storm) will be managed by the regional 

infrastructure described in the Meinhardt IMP (this is consistent with existing approved 

design rational by Peak Urban). 

• Runoff Routing: 

o Direct all stormwater runoff to the off-site basin via an internal stormwater reticulation 

network and overland sheet flow prior to discharge to the Lawful Point of Discharge; 

o Discharge the minor (up to the 10% AEP storm event) stormwater runoff to the Lawful Point 

of Discharge via a piped network; 

o Discharge the major (up to the 1% AEP storm event) stormwater runoff to the Lawful Point 

of Discharge via piped and overland flow; 

• General Measures: 

o Generally, maintain the existing drainage regimes and drainage discharge locations. 

Catchment B1: 

• Attenuation: 

o Utilise an off-site dual-use detention/bio-retention basin, designed to attenuate minor storm 

flows (from the 39.35% AEP up to and including the 10% AEP threshold, consistent with 

existing approved design rational by Peak Urban); 

o Major flows (e.g., those from a 1% AEP storm) will be managed by the regional 

infrastructure described in the Meinhardt IMP (this is consistent with existing approved 

design rational by Peak Urban). 

• Treatment: 

o Treatment of post-development stormwater discharge via an on-site (local) treatment train 

consisting of gross pollutant traps and proprietary filter cartridges within an underground 

tank; 
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• Runoff Routing: 

o Direct all stormwater runoff initially to treatment tank prior to the off-site basin via an internal 

stormwater reticulation network and overland sheet flow prior to discharge to the Lawful 

Point of Discharge; 

o Discharge the minor (up to the 10% AEP storm event) stormwater runoff to the Lawful Point 

of Discharge via a piped network; 

o Discharge the major (up to the 1% AEP storm event) stormwater runoff to the Lawful Point 

of Discharge via piped and overland flow; 

• General Measures: 

o Generally, maintain the existing drainage regimes and drainage discharge locations. 

 
Catchment B2: 

• Treatment and Attenuation: 

o Utilisation of a private on-site dual-use detention/treatment tank system, supported by 

upstream gross pollutant traps, to manage post-development stormwater discharge. 

• Runoff Routing: 

o Direct all stormwater runoff to the dual-use detention/treatment system via an internal 

stormwater reticulation network and overland sheet flow prior to discharge to the Lawful 

Point of Discharge; 

o Discharge the minor (up to the 10% AEP storm event) stormwater runoff to the Lawful Point 

of Discharge via a piped network; 

o Discharge the major (up to the 1% AEP storm event) stormwater runoff to the Lawful Point 

of Discharge via piped and overland flow; 

• General Measures: 

o Generally, maintain the existing drainage regimes and drainage discharge locations. 

 

Following the completion of this investigation we can conclude that the development site, with the 

implementation of the stormwater quality management strategy outlined in this report, will result in a ‘no 

worsening’ effect of the current stormwater quality upstream or downstream of the site. 
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Appendix B 

Topographic Survey 
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Catchment Layouts
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Appendix D 

Rational Method Calculations 



RATIONAL METHOD CALCULATIONS

Project: PEG0810_Flagstone Community Precinct

Date: 1-Oct-25

Designed: J. Waters

Comments: Catchment A1 - Pre-development

PARAMETERS VALUE

Catchment Name A1

Catchment Size 1.9384 ha

C10 Coefficient of Runoff 0.70 (QUDM Tables 4.5.3 & 4.5.4)

(fi = 0.0, 1I10 = 56.2))

Total Time of Concentration                                   QUDM Figure 4.07

Total time of Conentration (tc) 17.0 mins 150m  flow path, 4.5% average slope

over grassed surface

Rational Method for Peak Catchment flow            Q = 0.00278 x C x I x A

AEP Rainfall Intensity Rainfall Depth Fy
Coefficient 

of Runoff
Discharge 

(mm/h) (mm) (m
3
/s)

3 month 0.098

63 64.80 18.36 0.80 0.56 0.195

39 74.20 21.02 0.85 0.60 0.238

18 103.00 29.18 0.95 0.67 0.369

10 122.00 34.57 1.00 0.70 0.460

5 141.00 39.95 1.05 0.74 0.558

2 165.00 46.75 1.15 0.81 0.715

1 183.00 51.85 1.20 0.84 0.828



RATIONAL METHOD CALCULATIONS

Project: PEG0810_Flagstone Community Precinct

Date: 1-Oct-25

Designed: J. Waters

Comments: Catchment A2 - Pre-development

PARAMETERS VALUE

Catchment Name A2

Catchment Size 0.7768 ha

C10 Coefficient of Runoff 0.70 (QUDM Tables 4.5.3 & 4.5.4)

(fi = 0.0, 1I10 = 56.2))

Total Time of Concentration                                   QUDM Figure 4.07

Total time of Conentration (tc) 14.0 mins 85m  flow path, 6.5% average slope

over grassed surface

Rational Method for Peak Catchment flow            Q = 0.00278 x C x I x A

AEP Rainfall Intensity Rainfall Depth Fy
Coefficient 

of Runoff
Discharge 

(mm/h) (mm) (m
3
/s)

3 month 0.043

63 71.00 16.57 0.80 0.56 0.086

39 81.20 18.95 0.85 0.60 0.104

18 113.00 26.37 0.95 0.67 0.162

10 134.00 31.27 1.00 0.70 0.202

5 154.00 35.93 1.05 0.74 0.244

2 180.00 42.00 1.15 0.81 0.313

1 200.00 46.67 1.20 0.84 0.363



RATIONAL METHOD CALCULATIONS

Project: PEG0810_Flagstone Community Precinct

Date: 1-Oct-25

Designed: J. Waters

Comments: Catchment B1 - Pre-development

PARAMETERS VALUE

Catchment Name B1

Catchment Size 3.2448 ha

C10 Coefficient of Runoff 0.70 (QUDM Tables 4.5.3 & 4.5.4)

(fi = 0.0, 1I10 = 56.2))

Total Time of Concentration                                   QUDM Figure 4.07

Total time of Conentration (tc) 20.0 mins 280m  flow path, 5.5% average slope

over grassed surface

Rational Method for Peak Catchment flow            Q = 0.00278 x C x I x A

AEP Rainfall Intensity Rainfall Depth Fy
Coefficient 

of Runoff
Discharge 

(mm/h) (mm) (m
3
/s)

3 month 0.150

63 59.60 19.87 0.80 0.56 0.301

39 75.70 25.23 0.85 0.60 0.406

18 96.60 32.20 0.95 0.67 0.579

10 112.00 37.33 1.00 0.70 0.707

5 130.00 43.33 1.05 0.74 0.861

2 152.00 50.67 1.15 0.81 1.103

1 169.00 56.33 1.20 0.84 1.280



RATIONAL METHOD CALCULATIONS

Project: PEG0810_Flagstone Community Precinct

Date: 11-Jun-25

Designed: J. Waters

Comments: Catchment B2 - Pre-development

PARAMETERS VALUE

Catchment Name B2

Catchment Size 0.5636 ha

C10 Coefficient of Runoff 0.70 (QUDM Tables 4.5.3 & 4.5.4)

(fi = 0.0, 1I10 = 56.2))

Total Time of Concentration                                   QUDM Figure 4.07

Total time of Conentration (tc) 10.0 mins 75m  flow path, 5% average slope

over grassed surface

Rational Method for Peak Catchment flow            Q = 0.00278 x C x I x A

AEP Rainfall Intensity Rainfall Depth Fy
Coefficient 

of Runoff
Discharge 

(mm/h) (mm) (m
3
/s)

3 month 0.036

63 81.20 13.53 0.80 0.56 0.071

39 103.00 17.17 0.85 0.60 0.096

18 131.00 21.83 0.95 0.67 0.136

10 153.00 25.50 1.00 0.70 0.168

5 176.00 29.33 1.05 0.74 0.203

2 206.00 34.33 1.15 0.81 0.260

1 228.00 38.00 1.20 0.84 0.300
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TABLE 2: BASIN DETENTION DETAILS 

BIO-RETENTION BASIN FILTER DETAILS 

BIO-RETENTION BASIN

SUBSOIL DRAIN CLEAN OUT DETAIL

TYPICAL STORMWATER OUTLET
SAFETY FENCING ELEVATION

BIO RETENTION BASIN LAYOUT

OVERFLOW WEIR SECTION

C

SECTION C

Q10 OUTLET

Q2 LOW FLOW OUTLET

Q5 LOW FLOW OUTLET

LOW FLOW STRUCTURE
BIO-RETENTION BASINDETENTION BASIN

TYPICAL OUTLET DETAIL



 

 

Appendix F 

MUSIC Model Results 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Site Total to Sandy Creek (LPoD) 

Offsite Bio-Basin (Catchments A1, A2, Ext1 and Ext2)  



 

 

 

 

 

 

 

 

 

 

 

 

 

Catchment B1 Treatment Tank  

Catchment B2 Treatment Tank  



 

 

Appendix G 

LCC Maps 
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abVcdefVcdef \Tgh\XSiSTj[hklSUkjTmk[g

RSTTUVn[j̀

abVcdefVcdef Ùm̀STno h̀]iSTj[hklSUkjTmk[g np̀qSTUj̀o h̀]V[UmX\̀

abVcdefVcdef \Tgh\XSiSTj[hklSUkjTmk[g npXm[]̀VrgXSUXhjV\̀p]XsX̀p

t\ThToX\Vù m̀STno h̀]Vvg̀ h̀YS[hU

abVcfeaVceaa

[UoXhirǹlklSUkjTmk[g

wTo V̀qVxT[pUVTsVypTs̀YYXTh[SVthjXh̀ p̀YVvg̀ h̀YS[hUVzrǹlklSUkjTmk[g{

|=F}?FABC;DE<FCA?~E}?>�<;EQ<>�?CA?���������?��������?��
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