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1. Introduction 

Empower Engineers & Project Managers have been engaged by Urbex to prepare an Engineering 
Infrastructure Report as supporting information to the Reconfiguring a Lot (RAL) development 
application for Precinct 1, Stage 1 & 2, of the Southern Thornlands Priority Development Area (PDA). 
The infrastructure nominated within this report has been prepared to be consistent with the approved 
MCU application for this site.  

This report has been compiled based on the approved MCU plans (Precinct 1 Land Use & Context 
Plans), which can be found in Appendix A. 

This report should be read in conjunction with the other documents issued by the consultant team.  

 

 

Figure 1-1 | Precinct 1 Land Use Plan 
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2. Site Characteristics 

2.1 Location 

The proposed development site is located to the east of Springacre Road, Thornlands. The site is 
comprised of six allotments, with street address and SP descriptions listed in Table 2-1 below.  

This site is bounded externally by a public road to the west (Springacre Road), by Eprapah Creek to 
south-east, and existing rural-res to the east. Other parts of the Priority Development Area (PDA) 
bound the site to the north and south, these representing future urban residential opportunity. 

The existing properties and allotments on the western side of Springacre Road are not part of this 
Precinct 1 development application. 

 

Table 2-1 | Property Data 

Item Street Address RP Description  

1 62-74 Springacre Road, Thornlands Lot 12 on RP 53653 

2 76-94 Springacre Road, Thornlands Lot 13 on RP 53653 

3 96-108 Springacre Road, Thornlands Lot 14 on RP 53653 

4 110-118 Springacre Road, Thornlands Lot 2 on RP 128089 

5 120-122 Springacre Road, Thornlands Lot 1 on RP 128089 

6 124-138 Springacre Road, Thornlands Lot 16 on RP 53653 

 

Figure 2-1 | Aerial Photo of the Proposed Development Site and Surrounds – NearMap © 
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2.2 Land Use  

2.2.1 Existing  

The existing sites have a combined area of approximately 40.41 ha and are currently occupied by a 
combination of pasture and cultivated fields, native and exotic vegetation, small and large farming 
sheds, farm dams and single dwelling houses. The sites also have several unsealed internal access 
tracks.  

There are several dams onsite, however and as expected, based on the provided survey information, 
none of the dams have low flows pipes or formed overflow weirs. As such the onsite dams are not 
considered to attenuate flows in the predevelopment scenario. As per typical rural farm dams, they 
are intended to capture and hold water and not release it. 

Figure 2-2 below details the existing structures and vegetation of the proposed development sites. 

 

 

Figure 2-2 | Proposed Development Sites Existing Condition 
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2.2.2 Proposed Development  

The proposed development is to consist of an internal road network, residential lots of mixed sizes 
and an open space conservation zone which will also be included as part of the stormwater system. 
The proposed development layout can be seen in Appendix C. All engineering services are to be 
provided to each allotment as part of the proposed development. This includes the following: 

• Road Access via Springacre Road 

• Stormwater Drainage 

• Sewer Connection 

• Reticulated Potable Water Connection, and  

• Electrical and Communication Services 

Figure 2-3 below (and Appendix B) shows the proposed RAL for Stages 1 and 2 
 

 
 

Figure 2-3 | Proposed RAL Plan Stage 1 and 2 

 

 

 

AMENDED IN RED
By: 
Date: 

Nicole Tobias
19 April 2026

Extent of stormwater retention 
basins and associated works 
are to be determined based on 
Condition 22, Condition 25 and 
Condition 30
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2.2.3 Development Staging  

The initial engineering assessment for the proposed development has been based on the staging 
details as per Table 2-2 below.  

 

Table 2-2 | Assumed Development Staging Table 

 Stage Lots 

C
u
rr

e
n
t 

1 88 (+5 MD) 

2 77 (+6 MD) 

 Subtotal 165 (+11 MD) 

F
u
tu

re
 S

ta
g

e
s
 

3 77 (+6 MD) 

4 73 (+7 MD) 

5 56 (+5 MD) 

6 47 (+10 MD) 

 Grand Total 418 (+39 MD) 

 

2.3 Topography and Site Drainage  

The site is divided by a central ridge running east-to-west, splitting the site into two distinct 
catchments, north and south.  

The levels across the northern half of the site vary from RL 44.0 at the western boundary to RL 39.5 
at the site’s centre and RL 25.0 at the north-eastern boundary. The levels across the southern half of 
the site vary from RL 39.5 at the site’s centre to RL 15.0 at the south-eastern boundary. 

The site falls with an approximate grade of 6.0% on average with surface water currently flowing to 
four discharge locations across the site: 

1. The north-eastern boundary of the development discharging to an existing private property 
(40-60 Springacre Road) and channel near Georgina Court  

2. The eastern boundary of the development discharging to the existing drainage infrastructure 
adjacent to Hannah Close and ultimately Eprapah Creek.  

3. The southern boundary of the development drains towards Eprapah Creek.  
4. The north-western boundary of the development discharging to an existing property (40-60 

Springacre Road) and road reserve adjacent to Springacre Road.  

It is noted that there is an external catchment (to the west of the site) which flows naturally to the 
proposed development via cross drainage under Springacre Road and overland flow. There is also a 
catchment to the north of the Precinct One Sites which flows naturally into the Precinct One Area.  

For the purposes of stormwater modelling, it shall be assumed that external flows entering the site are 
doing so at undeveloped flow rates in the pre-development scenario. However, because the upstream 
catchment is flagged for development as part of a greater PDA, the post development flow from this 
catchment shall be assumed to be developed in a similar nature to the internal catchments. This will 
allow for conveyance through the site and stormwater detention of the regional flows. This information 
is summarised in Figure 2-4 below. 
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Figure 2-4 | Existing Catchment Diagram 
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3. Existing and Proposed Civil Engineering 
Infrastructure 

The engineering plans included in Appendix C show the proposed infrastructure intended to service 
the reconfiguration of the lot for stages 1 and 2 of Precinct 1. The final infrastructure servicing strategy 
for the rest of Precinct 1 and the wider PDA is subject to further planning with Economic Development 
Queensland (EDQ) which will consider the wider Southern Thornlands PDA requirements. 

3.1 Stormwater 

The proposed stormwater strategy to manage stormwater quality, quantity and overland flow has 
been developed in accordance with the RCC City Plan - Planning Policy 2. A Conceptual Stormwater 
Management Plan has been prepared by Engeny Australia and is included in Appendix D. This report 
details the stormwater strategy for the proposed development and details the requirements for Stages 
1 and 2. 

Significant coordination between Engeny, AS Design and Empower has been undertaken in relation 
the Eprapah Creek Conservation/drainage reserve area. As detailed on the Civil and Landscape 
plans significant investment into civil and landscape elements ensure a seamless integration with the 
ecological elements of the corridor. 

 

 

Figure 3-1 | Extract of Landscape plan for Eprapah Corridor 

 

3.1.1 Existing Infrastructure 

The existing site consists of primarily agricultural land, farming sheds and single dwellings. There are 
several farmers dams on-site, however in the absence of any identifiable low flow pipes or formed 
overflow weirs, they aren’t considered attenuating in the pre-development scenario. 

3.1.2 Proposed Infrastructure 

The stormwater management plan in Appendix D further details the strategy for the management of 
stormwater quality and quantity. The information contained below is intended to provide a high-level 
overview of the stormwater management strategy and as such should be read in conjunction with the 
above mentioned Engeny Report. 

Extent of stormwater retention 
basins and associated works 
are to be determined based on 
Condition 22, Condition 25 and 
Condition 30

AMENDED IN RED
By: 
Date: 

Nicole Tobias
19 April 2026
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3.1.2.1 Stormwater Quality Approach 

The Model for Urban Stormwater Improvement Conceptualisation (MUSIC) has been used to predict 
the likely pollutants generated in the post development scenario. A series of bioretention basins have 
been modelled and appropriately sized within the MUSIC model so as to ensure that pollutants are 
reduced in accordance with the requirements outlined in the state planning policy. The overall reduction 
in pollutants discharged from the site and the requirements for pollutant reduction can be seen in Table 
3-1 below. 

Table 3-1 | Overall Treatment Train Effectiveness 

Pollutants Sources Residual 
Required 
Reduction 

Development 
Reduction 

Total Suspended Solids 
(kg/yr.) 

48200 9650 80% 80% 

Total Phosphorus (kg/yr.) 94.4 24.8 60% 73.7% 

Total Nitrogen (kg/yr.) 453 224 45% 50.5% 

Gross Pollutants (kg/yr.) 5920 249 90% 95.8% 

Further detail on the composition and performance of the bioretention basins can be found in Appendix 
D, while their locations and footprints are included in the engineering plans Appendix C. 

3.1.2.2 Stormwater Quantity Approach 

The software package XP-Rafts has been used to confirm that the pre-development peak discharge is 
not exceeded by the post development peak discharge for a range of storm events over a range of 
recurrence intervals. To ensure non-worsening of pre-development peak flows, a series of detention 
basins have been proposed at strategic locations within the site. The installation of these detention 
basins combined with the proposed bulk earthworks has ensured that the pre-development peak 
discharge across all storm events is not exceeded in the post development scenario at all of the 
discharge points. This has been shown diagrammatically in Figure 3-2. 
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Figure 3-2 | Summary of Post Development Catchments and Discharge Points for Precinct 1 Stages 1 & 2 

3.1.2.3 Stormwater Staging 

The basins to the north are not required for stages 1 and 2 and as such will be developed further in 
future stages. During development, dedicated temporary sediment basins will also be installed on the 
bottom of each catchment and will have sufficient capacity to contain the treatment within the sites. 
These temporary sediment basins, for construction phase erosion and sediment control, will be 
designed in accordance with Appendix B of Best Practise Erosion and Sediment Control (IECA 
Australasia, Nov 2008). Where practical, it is planned that the sediment basins will be decommissioned 
and replaced with bio-retention/detention basins when construction of a majority (>80%) of residential 
dwellings and commercial buildings has been completed. 

3.1.2.4 External Catchments 

Catchment QCX1 to the west of Springacre Road is expected to be developed in a similar manner to 
the proposed development site. In it’s current condition, the undeveloped external catchment 
discharges to the proposed development site which is assumed to continue once the site is developed. 
No allowance has been made for treatment of external catchments for stormwater quality with the 
expectance that this site is to provide it’s own quality treatment. 

Extent of stormwater 
retention basins and 
associated works are 
to be determined 
based on Condition 
22, Condition 25 and 
Condition 30

AMENDED IN RED
By: 
Date: 

Nicole Tobias
19 April 2026
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3.2 Sewerage Reticulation 

3.2.1 Existing Infrastructure 

No existing sewer infrastructure is directly adjacent to the proposed site. Connection to existing 
external sewer infrastructure is intending to be carried out as detailed in Appendix E - Sewer Network 
Capacity Assessment, prepared by H2One. 

3.2.2 Proposed Infrastructure 

To service Precinct 1 for sewer, a new sewage pump station is proposed to be established within the 
site. This pump station with an associated proposed rising main shall conveying flows to the existing 
RCC sewer network. The rising main is then proposed to connect into an existing DN300 gravity main 
in the vicinity of Ondine Court, Victoria Point. For further information refer the H2One report in 
Appendix E. 

Opportunities exist for the sewage pump station to service other developed areas within the PDA. 
This approach provides a practical and scalable solution that is consistent with the broader 
infrastructure vision for the Southern Thornlands PDA. As part of this application an appropriately 
sized land parcel is proposed to be dedicated for a future pump station. 

Empower understands that EDQ is actively engaging with Redland City Council to facilitate an 
integrated sewer solution as part of their formulation of the PDA-wide Development Scheme and 
Development Charges and Offset Plan (DCOP). These ongoing discussions will inform the alignment, 
capacity and delivery responsibilities for sewer infrastructure across the PDA. 

The proposed strategy ensures that sewer servicing for Precinct 1 is both feasible, scalable and 
adaptable and does not prejudice the delivery or staging of EDQ’s ultimate infrastructure plans for the 
PDA.  

Additionally, subject to confirmation by EDQ on preferred service strategies, interim solutions such as 
tankering would be suggested during development for Precinct 1 stages 1 & 2. This would then 
service this development until the sewer strategy is finalised and implemented. 

3.2.3 Design Loading 

3.2.3.1 Design Loading Assumptions 

The sewer design loading has been based on the proposed lot layout for the development and design 
parameters in the SEQ WS&S D&C Code. The total number of equivalent persons (EP’s) the sewerage 
network must service as part of the proposed development has been based on an EP/ET ratio of 2.7; 
as per Appendix A of the SEQ WS&S D&C Code. Similarly, Average Dry Weather Flows (ADWF), Peak 
Dry Weather Flows (PDWF) and Peak Wet Weather Flows (PWWF) have been calculated based on 
the information provided within Table 10 of the SEQ WS&S D&C Code. The table below outlines the 
design calculations used to determine flows within the sewerage network. 

Table 3-2 | Sewer Loading Calculations 

Parameter Calculation/Assumption 

ADWF Assumed to be 210 L/EP/Day for existing sewerage infrastructure  

Assumed to be 200 L/EP/Day for proposed sewerage infrastructure 

PDWF 𝑃𝐷𝑊𝐹 = 𝐶2 × 𝐴𝐷𝑊𝐹 

C2 𝐶2 = 4.7 × (𝐸𝑃)−0.105 

PWWF 𝑃𝑊𝑊𝐹 = 5 × 𝐴𝐷𝑊𝐹 

 

Extent of sewer network outcomes are to be 
determined based on Condition 22 and 
Condition 25

AMENDED IN RED
By: 
Date: 

Nicole Tobias
19 April 2026
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Table 3-3 | Estimated Sewage Generation for Precinct 1 (Ultimate) 

Site Land-Use and Density Demand Rate EP ADWF (L/s) PWWF (L/s) 

418 x res. freehold lots 2.7 1128.6 2.6 13.1 

47 x duplex units 2.51 EP/Apt. 197.7 0.5 2.3 

140 x 1 bedroom apt. 1.31 EP/Apt. 183.4 0.4 2.1 

40 x 2-bedroom apt. 1.76 EP/Apt. 70.4 0.2 0.8 

70 x 3-bedroom apt. 2.51 EP/Apt. 175.7 0.4 2 

3,400 m2 GFA com. 1.68 EP/100 m2 GFA 57.1 0.1 0.7 

 TOTAL 1812.9 4.2 21 

 

3.2.3.2 Sewer Design Flows 

The design flows adopted for the ultimate catchment are as follows in Table 3-4 and further detailed in 
Appendix E. 

Table 3-4 | Sewer Design Flows 

Catchment Site Total 

ET 671.4 

EP/ET 2.7 

EP 1812.9 

Flow per EP (L/EP/Day) 200 

ADWF (L/Day) 99.78 

ADWF (L/S) 4.2 

C1 3.5 

PDWF (L/s) 349.22 

PWWF (L/s) 21.0 
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3.3 Potable Water Reticulation 

3.3.1 Existing Infrastructure  

Existing potable water infrastructure is present along the frontage of the site to Springacre Road; in 
the form of a DN 150 AC main. Figure 3-3 shows existing potable water infrastructure adjacent to and 
nearby the site.  

 

Figure 3-3 | Existing Potable Water Network as per Red-E-Map 

3.3.2 Proposed Infrastructure  

An interim potable water servicing solution for the initial two stages of the development is available via 
connection to the existing DN 150 watermain located adjacent to the site in Springacre Road. This 
option may be appropriate for early stages of development, subject to further capacity analysis.  

Future stages of the development will require additional network connections to offer enhanced 
capacity and longer-term network resilience, including; 

• Northern Connection: a trunk main exists in Springacre Rd near Boundary Road,  

• Southern Connection: a trunk watermain solution is available to the south via Bunker Road. This 
aligns with the likely ultimate trunk infrastructure strategy currently under consideration by EDQ 
and RCC for the PDA. 

o Alternatively, other connections through to Woodlands Drive are available should the 
southern connection be delayed. 

The proposed solution shall be designed to ensure flexibility in servicing and shall not prejudice the 
delivery of EDQ’s ultimate water infrastructure plans for the PDA.  
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Figure 3-4 | Dual Connections for Stage 1 & 2 - Existing Springacre Watermains 

 

3.4 Development Access 

3.4.1 External Roads & Intersection 

The rural zoned site in its existing condition is currently serviced by Springacre Road. The existing 
Springacre Road is a sub-arterial road within the Redland City Council Network. The existing road has 
a rural profile with a spray sealed wearing course and roadside swale drains. 

It is proposed that a new intersection on Springacre Road will provide access to all proposed lots.  

A traffic study has been prepared by SLR Consulting to support the development; this providing 
additional technical guidance related to the suitability of the Springacre Road formation.  

In accordance with advice from EDQ the proposed ultimate cross section of Springacre is shown 
below in Figure 3-5. 
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Figure 3-5 | EDQ Nominated Cross Section for Ultimate Springacre Road 

 

It is also a requirement for the Springacre Road Speed Limit to be reduced to posted 60km/hr. There 
are many reasons and justification for the proposed change which is detailed in SLR’s Speed Review  

Preliminary design of the proposed intersection on Springacre Road has been undertaken to confirm 
that a future road connection to Woodlands Drive as part of the overall PDA is possible. This design 
and associated conformance checks (SISD, hydroplane etc.) can be found in Appendix G.  

 

Figure 3-6 | Extract showing interim design coordinated with ultimate design 

 

The detailed design of the interim and ultimate intersections shall be in accordance with Austroads 
Guide to Road Design and the SLR Traffic Report. The design of interim and ultimate intersections 
throughout the project shall consider input from all key stakeholders including EDQ, Council, Traffic 
Consultants and other relevant parties. 

3.4.2 Internal Roads  

In co-operation with SLR consulting, the internal road network has been designed to account for a 
dynamic range of road users. A holistic design approach has been undertaken, considering a 
multitude of parameters including spatial constraints, estimate road user volumes and transport mode 
preferences, drainage requirements, road safety, vertical and horizontal geometry.  

3.4.2.1 Road Hierarchy 

The road hierarchy as shown in Figure 3-7 has been determined to best convey users through the 
development under this design philosophy. 
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Figure 3-7 | Road Network Hierarchy 
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3.4.2.1.1 Centre Connector 

Access to Precinct 1 Stages 1 & 2 will be through the centre connector off of Springacre Road. During 

the development of Precinct 1, an interim T-intersection as seen in Figure 3-8 will service the site.  

 

Figure 3-8 | Entry Road and Intersection Interim Layout 

 

As demand increases with the construction of further stages and the planned development to the west 

of Springacre Road commences, this interim layout will be replaced by the ultimate intersection layout 

as shown in Figure 3-9. 

 

Figure 3-9 | Entry Road and Intersection Ultimate Layout 

 

The proposed cross-section of this centre corridor is as shown in Figure 3-10. This and all cross-
sections (as can be seen in Appendix C) have been designed in accordance with EDQ’s PDA Guideline 
no. 06. The centre connector profile was selected for this road due to the requirement to service a 
combination of high-density residential and commercial lots while satisfying volume requirements.  
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Figure 3-10 | Centre Connector Profile 

3.4.2.2 Active Transport 

Special consideration has been given to ‘Active Transport’ to ensure that there are safe, accessible 
and efficient routes for multimodal travel as an alternative to private transport. Raised “Wombat 
Crossings” have been emplaced in areas expecting a high volume of pedestrian movement. Where 
footpath grades must be steeper than 5.0% due to the topography of the site, steps have been taken 
to ensure an alternative route is available at shallower grades. These examples can be seen in Figure 
3-11. 

 

Figure 3-11 | Pedestrian Considerations 
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3.4.2.3 Design Vehicles 

Design vehicles were adopted as shown at critical locations in Appendix C and in Table 3-5. 

Table 3-5 | Design Vehicles 

Road/Intersection Design Vehicle 
Design Vehicle 

Turn Radii 
Check 
Vehicle 

Check Vehicle 
Turn Radii 

Roundabout: Roads 01, 
02, 03, 04 

14.5m Long 
Rigid Bus 

15.00m 
19.0m 

Semi-Truck 
15.0m 

Road 04 
14.5m Long 
Rigid Bus 

15.00m 
19.0m 

Semi-Truck 
15.0m 

Lane 01 
10.3m Service 

Vehicle 
9.757m   

Road 06 
10.3m Service 

Vehicle 
9.757m   

Road 04 to Commercial 
Driveway 

10.3m Service 
Vehicle 

9.757m   

Road 03 
5.2m Passenger 

Vehicle 
6.30m   

 

 

Figure 3-12 | Example Turning Path Check with 19.0m Semi-Truck 
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3.5 Earthworks  

As can be seen in Figure 3-13 and attached in Appendix C, the earthworks design, where possible, 
minimises steep grades on lots and reduces the requirements for retaining walls. The natural slope of 
the development area will be incorporated into the earthworks design, and it is intended that the 
earthworks cut to fill is to be balanced. The preliminary design of earthworks will be undertaken with 
the intention that where possible all lots will fall to the street. This will reduce the need for rear of lot 
services for stormwater and sewer. Steep grades on lots will also be avoided. 

 

 

Figure 3-13 | Earthworks Plan 

 

Where retaining walls are required within allotments, they are to have a desirable maximum height of 
2.5 m. Noting the steep grade within the existing site, this may not be possible in all areas and the 
design shall seek to adopt an absolute maximum retaining wall height of 3.0 m. If walls are to be 
greater than 2.5m the walls will be terraced and landscape in accordance with RCC requirements. 
The 3m max walls will only be used at the rear of lot. It is proposed that all retaining structures are to 
be installed in accordance with AS 4678-2002. It is noted that structural design of retaining walls is to 
be undertaken by others. 

Earthworks for the proposed development sites are to be constructed in accordance with AS3798-
2007 – Guidelines on Earthworks for Commercial, and Residential Developments and Redland City 
Council requirements. Testing of fill will also be undertaken as part of the construction stage of the 
development. All fill shall be placed, compacted, and tested to a Level 1 standard as specified within 
the Australian standards. 

  

Refer to approved 
earthworks plans

AMENDED IN RED
By: 
Date: 

Nicole Tobias
19 April 2026
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3.6 Electrical, Streetlighting & Communications 

An 11 kV High Voltage feeder lines exists along the Springacre Road frontage to the subject site, with 
several distribution transformers and Customer Energy Resources (CER). These can be seen in 
Figure 3-14.  

 

Figure 3-14 | Existing External HV Infrastructure 

It is proposed that each allotment within the development shall be provided with an LV Service.  

Internal streetlighting design shall be provided to all internal roads in accordance with Australian 
Standards and the requirements of the Redland City Council Planning Scheme.  

Communications infrastructure shall also be provided to each allotment as part of the detailed design. 
This shall be subject to the approval of the relevant communications providers.  

As part of the proposed development, once the site layout has been finalised, it is proposed to 
undertake a HV and LV assessment of the site to determine the minimum upgrade requirements 
externally.  

• The internal HV Electrical Design shall nominate the location and staging requirements for all 
HV Infrastructure.  

• The internal subdivision detailed LV and HV Design shall be prepared in accordance with 
Energex standards and guidelines.  

• This information shall be documented and submitted to Energex for approval as part of the 
separate approval.  

3.7 Erosion and Sediment Control  

A comprehensive erosion and sediment control plan is to be prepared and submitted as part of the 
operational works application for this development. The erosion and sediment control plan is to be 
prepared in accordance with standards outlined by Redland City Council and the standards specified 
within the International Erosion Control of Australasia (IECA) Best Practices Erosion and Sediment 
Control (BPESC), November 2008. The erosion and sediment control plan will aim to mitigate 
potential erosion in the first instance and utilise end of line sedimentation devices. Recommendations 
for the ongoing monitoring and maintenance of sedimentation devices will also be included as part of 
the erosion and sediment control plan. 
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3.8 Asset Handover  

It is the intention of the applicant that all engineering infrastructure which forms part of these 
developments is to be handed over to Redland City Council upon the completion of construction and 
acceptance “on maintenance”. This includes infrastructure such as: 

o Stormwater 
o Reticulated Water 
o Sewerage  
o Roads and Drainage 
o Parks 
o Conservation areas 
o Bioretention/detention Basins 
o Streetlights. 

Electrical and communications assets shall be owned, operated and maintained by their respective 
approval authorities.  

 

4. Conclusion 

This engineering infrastructure report and associated documents appended demonstrate that the 
proposed development can be adequately serviced. The servicing strategy for all engineering features 
assessed within this report shall be further refined as part of future submissions. 

The engineering infrastructure nominated within this report is consistent with the Southern Thornlands 
Interim Land Use Plan and does not inhibit the future development of the PDA.  

The proposed development will require access to the following existing services and infrastructure 
from their associated providers: 

• Sewerage Reticulation (Redland Water) 

• Water Reticulation (Redland Water) 

• Stormwater Quality and Quantity Treatment (Redland City Council) 

• Internal and External Road Networks (Redland City Council) 

The design methodology implemented as part of the detailed design phase shall be consistent with 
the EDQ Requirements, as well as other best practices engineering standards and guidelines.  

It is proposed that the ownership of all infrastructure will be transferred to the appropriate service 
providers, as detailed above, upon completion of construction works.  
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Appendix C. Engineering Plans  



SP
R

IN
G

AC
R

E 
R

O
AD

W
OODLA

NDS D
RIV

ETA
YL

O
R

 R
O

AD

REDLAND BAY ROAD PANORAMA DRIVEBOUNDARY ROAD

M
OUNT COTTON ROAD

LY
N

D
O

N
 R

O
AD

EPRAPAH RD

DEVELOPMENT SUMMARY
ESTATE NAME: SOUTHERN THORNLANDS PRECINCT 1 - ST 1 & 2 RAL
LOCATION: SPRINGACRE RD, THORNLANDS, QLD, 4164
TOTAL AREA: 10.6 Ha

NAME OF AUTHORITY REF. No.
LOCAL AUTHORITY : REDLAND CITY COUNCIL

PROPERTY DESCRIPTION
LOTS 12-14 &16 on RP53653
LOT 2 on RP128089
PARISH OF CLEVELAND
COUNTY OF STANLEY

SURVEY ORIGIN
PSM 79006 RL 67.474
DATUM AHD
SURVEYOR
REFER TO THE  RPS GROUP CONTROL PLAN-AU011113-2A
REDLAND CC LEVELLING 2012-16 LEAD 161

SOUTHERN THORNLANDS PRECINCT 1 - ST 1 & 2 RAL APPLICATION
SPRINGACRE RD, THORNLANDS, QLD, 4164

URBEX PTY LTD
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1. INTRODUCTION  
Engeny Australia Pty Ltd (Engeny) have been engaged by Urbex Pty Ltd to provide the stormwater management strategy as supporting 

information to the development application for the Early Release stages (the Site) of the proposed Southern Thornlands Priority Development 

Area (PDA). This report outlines the ultimate stormwater infrastructure plan for the proposed development in accordance with the Redland 

City Council (RCC) City Plan.  

The layout for the proposed development which consists of multiple delivery stages for multiple catchments is shown within Appendix A.  

This document has been prepared with the following objectives: 

• Provide a stormwater treatment train which aims to protect receiving waters by limiting the quantity of key pollutants discharged in 

stormwater from urban developments.  

• Prevent potential instream erosion downstream of urban developments by controlling the magnitude and duration of sediment 

transporting flows.  

• Provide protection to instream ecosystems from significant effects of increased runoff frequency by capturing the initial portion of runoff 

from impervious areas. This approach aims to ensure the frequency of hydraulic disturbance to instream ecosystems in developed 

catchments is similar to that of the undeveloped catchment. 

• Demonstrate compliance with non-worsening of stormwater quantity for modelled events over any existing discharge points to the site.  

Stormwater quality and quantity will be demonstrated in compliance with the following documents and planning schemes: 

• Redland City Plan Version 10 

• Australian Rainfall and Runoff 2019 v4.2 

• Redland City Council Planning Scheme Policy 2 – Infrastructure Works 

• Queensland State Planning Policy 2017 

• Queensland Urban Drainage Manual (QUDM) 2017 

• Water by Design MUSIC Modelling Guidelines - November 2018.  

• Economic Development Guidelines 13 – Engineering Standards – September 2017. 
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2. SITE DESCRIPTION  

2.1 Site Location 
The proposed early release development site is located on the eastern side of Springacre Road, Thornlands on five allotments. The street 

address and RP descriptions of the allotments are listed in Table 2.1 below.  

TABLE 2.1: PROPERTY DATA 

Item Street Address RP Description  

1 62 - 74 Springacre Road, Thornlands  Lot 12 on RP 53653 

2 76 - 94 Springacre Road, Thornlands Lot 13 on RP 53653 

3 96 - 108 Springacre Road, Thornlands Lot 14 on RP 53653 

4 110 - 118 Springacre Road, Thornlands Lot 2 on RP 128089 

5 124 - 138 Springacre Road, Thornlands Lot 16 on RP 53653 

The Site is bounded by public road to the west (Springacre Road) and Eprapah Creek to south-east, with potential for future urban residential 

on lots to the north, west and south, as part of a future Priority Development Area (PDA).  
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Figure 2.1: Aerial Photo of the Proposed Development Sites and Surrounds 

2.2 Site Condition 

2.2.1 Existing  

The existing site has a combined area of approximately 40.4 ha and is currently occupied by a combination of pasture and cultivated fields, 

native and exotic vegetation, small and large farming sheds, farm dams and single dwelling houses. The Site also has several unsealed internal 

access tracks. There are several dams onsite however based on the provided survey information none the dams have low flows pipes or 

formed overflow weirs and as such are not considered to attenuate flows in the predevelopment scenario.  

The existing properties and allotments on the western side of Springacre Road are not part of this early release development application. 

Figure 2.2 below details the existing structures and vegetation of the Site. 
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Figure 2.2: Proposed Development Sites Existing Condition 

2.2.2 Proposed Development 

The proposed development is to consist of internal road networks, residential lots of mixed sizes and density, parks, open space conservation 

zones, and stormwater management zones. All engineering services are to be provided to each allotment as part of the proposed 

development. This includes the following: 

• Access via Springacre Road and the internal road network. 

• Stormwater drainage. 

• Sewer connection. 

• Reticulated water connection. 

• Electrical and communication services.  

2.3 Local Government Infrastructure Plan 
The Stormwater Local Government Infrastructure Plan (LGIP) for Redland City Council details the proposed major infrastructure items to 
service the region. An extract of the LGIP can be seen in Figure 2.3 below. As shown in Figure 2.3, there are no LGIP items within or adjacent 
to the proposed development site.  
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Figure 2.3: Extraction from the RCC LGIP for Stormwater 

2.4 Topography and Site Drainage 
The Site is divided by a central ridge which runs east-west and splits the Site into two distinct north/south catchments. The levels across the 

northern part of the site vary from RL 44.0 at the western boundary to RL 39.5 at the southern boundary and RL 25.0 at the north-eastern 

boundary. 

The levels across the southern part of the site vary from RL 39.5 at the northern boundary to RL 15.0 at the south-eastern boundary. 

The site falls with an approximate grade of 6.0% on average with surface water currently flowing to four discharge locations across the sites: 

• The north-eastern boundary of the development discharging to an existing private property (40-60 Springacre Road) and channel near 

Georgina Court. 

• The eastern boundary of the development discharging to the existing drainage infrastructure adjacent to Hannah Close and ultimately 

Eprapah Creek.  

• The southern boundary of the development drains towards Eprapah Creek.  

• The north-western boundary of the development discharging to an existing property (40-60 Springacre Road) and road reserve adjacent 

to Springacre Road.  

It is noted that there is an external catchment which flows naturally to the proposed development site from the west via cross drainage 

under Springacre Road and overland flow.  

For the purposes of stormwater modelling it shall be assumed that external flows entering the Site are doing so at undeveloped flow rates 

in the pre-development scenario. However, due to the nature of the potential for the upstream catchment to be developed as part of an 

overall PDA, the post development flow from this catchment shall be assumed to be developed in a similar nature to the internal catchments, 

to allow for conveyance through the Site and stormwater detention of the regional flows.  

This information is shown in Figure 2.4 below.  
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Figure 2.4: Catchment Diagram and Discharge Points 

2.5 Base Data 
Detailed survey of the proposed development site has been used for the purpose of determining catchments and stormwater modelling 

associated with this conceptual report.  

2.6 Lawful Points of Discharge 
The Site is separated by a ridge line which is shown in Figure 2.4 above. The proposed development site has four distinct discharge points:  

• North-Eastern discharge point to defined waterway on adjacent private property and future development area (40-60 Springacre Road). 

• Eastern discharge point to the existing drainage infrastructure adjacent to Hannah Close and ultimately Eprapah Creek. 

• Southern discharge point via Eprapah Creek. 

• North-Western discharge point to Springacre Road reserve and future development area (40-60 Springacre Road). 

It is not proposed to create any additional points of discharge as part of the proposed development.  

It is noted that at discharge point 4 nominated above, the north-western Discharge point to Springacre Road reserve and future development 
area, shall not be utilised in the post development scenario.  
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2.7 Earthworks and Soils  
To assist in the stormwater management within the catchments of the proposed development sites, bulk earthworks will be required. 

Earthworks for the proposed development will ensure, where possible, all lots fall towards the street to alleviate the need for rear of lot roof 

water drainage systems and the associated easements.  

A detailed geotechnical investigation is yet to be undertaken for the proposed development site. Given the reduced levels of the site, acid 

sulphate soils have not been considered. Should acid sulphate soils be identified during the construction phase of this development an acid 

sulphate soils management plan is to be developed and this stormwater management plan is to be revised.   

2.8 Waterways 
Stormwater which is discharged through the north-eastern discharge point is conveyed to the defined waterway on the adjacent private 

property / future development area and ultimately north-east under Boundary Road and ultimately Moreton Bay.  

Stormwater discharged from the eastern and southern discharge points is discharged directly to Epapah Creek and ultimately Moreton Bay.  

As part of the proposed development, stormwater quantity and quality are to be managed to ensure the likelihood of any potential adverse 

impacts to the downstream waterways are avoided. 

2.9 Vegetation 
The Site consists of a mixture of grassed areas with scattered trees and vegetation, with some isolated pockets of dense trees. There are also 

several dams located onsite. As part of the proposed development the Site is to be predominantly cleared.  Vegetation is to be retained 

wherever possible in the future greenspace and conservation areas of the site.  

2.10 Asset Handover  
The proposed bioretention/detention systems are not to be planted out until such time as 80% of the upstream catchment is developed. It 

is proposed that bioretention/detention systems are to be taken on as an asset, monitored and maintained by the Council after acceptance 

off maintenance. Following excavation and revegetation works, the detention basins are to be maintained by Council.  

2.11 Flooding 
In accordance with Redland City Council’s REDeMAP interface, the proposed development site is subject to flooding from Eprapah Creek as 

part of the City Plan’s “Flood and Storm Tide Hazard Overlay” however the extents of the creek flooding are not within the area of the Site 

being developed. Furthermore, internal overland flow is identified within the northern section of the Site and the conveyance of this overland 

flow within the pit, pipe and channel network will be included in the overall detailed design of the development. A preliminary assessment 

of the ultimate development flows and the subsequent containment within the central channel to the detention basin can be found in section 

3 of this report.  

An extract of the REDeMAP “Flood and Storm Tide Hazard Overlay” is provided in the figure below.  
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Figure 2.5: REDeMAP - Flood and Storm Tide Hazard Overlay 
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3. STORMWATER QUANTITY 

MANAGEMENT  

3.1 General Stormwater Strategy 
The earthworks design for the proposed development site shall look to retain the natural topography on-site and direct flow towards the 

existing discharge points. Where pre-development discharge is exceeded in the post development condition, it is proposed to install 

appropriately sized detention basins to ensure that the post development peak flows are mitigated to pre-development flow rates for the 

modelled events. This strategy shall ensure compliance with non-worsening of pre-development flows.  

3.2 Proposed Catchment Hydrology 
The proposed development increases the impervious area when compared with the pre-development scenario. Road pit and pipe drainage 
will collect the minor flows (1:2 AEP) generated by the development, while the road reserve will collect major flows (1:100 AEP) and convey 
stormwater towards the proposed discharge points. A conservative impervious fraction has been assigned to all areas of the development 
to best model the density of the proposed development in accordance with Redland City Council’s Planning Scheme policy for Infrastructure. 
The impervious fraction selected for all developed catchments has been taken as 85%. The proposed post development catchment plan as 
well as the summary of predevelopment and post development catchments can be seen in Table 3.1 and Table 3.2, and Figure 3.1 and Figure 
3.2 below.  

 

Figure 3.1: Pre-Development Catchment Plan 
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Figure 3.2: Post Development Catchment Plan 

TABLE 3.1: PRE-DEVELOPMENT CATCHMENT DATA SUMMARY 

Catchment Area (ha) Average Slope 

(%) 

Impervious (%) Impervious 

Area (ha)  

Pervious 

Area (ha) 

Internal Pre PR1 16.39 6.00 5% 0.82 15.57 

Pre PR2 4.35 6.00 5% 0.22 4.13 

Pre PR3 18.94 6.50 10% 1.89 17.05 

Pre PR4 1.10 6.50 10% 0.11 0.99 

External Pre PR1X1 5.94 8.50 5% 0.30 5.64 

Pre PR1X2 1.05 5.50 5% 0.05 1.00 
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TABLE 3.2: POST-DEVELOPMENT CATCHMENT DATA SUMMARY 

Catchment Area (ha) Average Slope 

(%) 

Impervious (%) Impervious 

Area (ha) 

Pervious Area 

(ha) 

Internal PST PA1 14.58 5.00 85% 12.39 2.19 

PST PB1 5.17 3.00 85% 4.40 0.78 

PST PZ1 2.87 4.00 5% 0.14 2.73 

PST PZ2 2.37 6.00 5% 0.12 2.26 

PST PC1 14.84 3.00 85% 12.62 2.23 

PST PZ3 0.20 3.00 5% 0.01 0.19 

External PST PCX1 6.08 4.00 85% 5.16 0.91 

PST PCX2 2.62 4.00 85% 2.22 0.39 

PST PAX1 0.60 3.00 85% 0.51 0.09 

3.3 Detailed Assessment  

3.3.1 Hydrological Model Parameters 

The hydrologic software package XPRAFTS was utilised to determine the peak discharge for a range of storm durations between 5 minutes 
and 3 hours. The analysis utilises the principles outlined in the Australian Rainfall and Runoff Guidelines 2019 v4.2 to determine the 
undeveloped and developed peak flows. Peak flows for each design storm event in the pre-development case and post-development case 
were determined in the model.  

Storm rainfall losses adopted for the pre-developed (existing) and post-developed (proposed) catchments are listed in Table 3.3 and Table 

3.4 below. Consistent with the recommendations in the Australian Rainfall and Runoff Guidelines, initial and continuing loss rates have been 

included within the model.  

TABLE 3.3: RAINFALL LOSS DATA 

Design Scenarios Pervious Areas Initial 
Loss (mm) 

Pervious Areas 
Continuing Loss (mm/hr) 

Impervious Areas Initial 
Loss (mm) 

Impervious Areas 
Continuing Loss (mm/hr) 

1:2 – 1:100 AEP 26.5 1.8 1.0 0.0 

TABLE 3.4: CATCHMENT MANNING’S “N” VALUE 

Design Scenarios Impervious Mannings n Pervious Mannings n 

Pre Development 0.025 0.050 

Post Development 0.030 0.060 
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3.3.2 External Catchment Considerations  

As shown in Figure 3.2 above, external catchments to the west and north of the Site have been included within the stormwater model. Each 

of the external catchments have been described below:  

• Catchment PCX1 

– The Location of the likely ultimate Crest of Springacre Road will result in all flows from Catchment PCX1 being directed into the 

proposed development site. On this basis, this catchment has been assumed to be fully developed in the post-development scenario 

with an impervious fraction of 85%. It is assumed that all flows up to the 1:100 AEP design event are captured and conveyed under 

Springacre Road to the proposed development site.  

• Catchment PCX2 

– Based on the existing ridgeline, it is reasonable to expect that the ultimate development of the property to the north shall result in 

Catchment PCX2 discharging to the proposed development site. On this basis, this catchment has been assumed to be fully developed 

in the post-development scenario with an impervious fraction of 85%. It is assumed that all flows up to the 1:100 AEP design event 

are captured and conveyed to the proposed development site.  

• Catchment PAX1 

– Based on the likely vertical geometry of Springacre Road, it is reasonable to expect that flows from external catchment PAX1 shall 

ultimately be directed to the proposed development site. On this basis, this catchment has been assumed to be fully developed in 

the post-development scenario with an impervious fraction of 85%. It is assumed that all flows up to the 1:100 AEP design event are 

captured and conveyed under Springacre Road to the proposed development site.  

3.3.3 Model Discharge Points 

The XP-Rafts Model considers the peak discharge at the three main discharge points for the site, as shown in Figure 3.3 below. The four 

discharge points modelled in the pre-development scenario can be described as:  

• Discharge Point 1 - north-eastern corner of site, discharge to existing waterway 

• Discharge Point 2 - eastern boundary of site, discharge to Road Reserve  

• Discharge Point 3 – south-eastern corner of site, discharge to Eprapah Creek 

• Discharge Point 4 - north-western corner of site, discharge to Springacre Road. 

It is noted that Discharge Point 4 conveys flow from a small catchment in the pre-development scenario (1.1 Ha) which shall be re-directed 

to Discharge Point 1 as part of the development works. Discharge Point 4 shall not be retained in the post development scenario.  
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Figure 3.3: Discharge Point Summary 

3.4 Hydrologic Model Validation 
Validation of peak flows from the XPRAFTS hydrologic model was undertaken using the Rational Method in accordance with the Queensland 

Urban Drainage Manual (QUDM 2016). The Rational Method provides peak flow estimations based on the catchment area, a catchment 

dependent coefficient of discharge, the time of concentration (estimated time for flow from the highest point of the catchments to reach 

the outlet) and its corresponding rainfall intensity. Validation was undertaken for two pre-development catchments and one post-

development catchment, with relevant inputs shown in Table 3.5. 

TABLE 3.5: RATIONAL METHOD INPUTS 

Catchment ID Area (ha) C10 Time of Concentration (mins) 

PR1 (Pre-Development) 23.4 0.45 21 

PR3 (Pre-Development) 18.9 0.40 18 

PA1 (Post-Development) 14.6 0.86 17 

Table 3.6 provides the results of the validation assessment. Peak flows from the XPRAFTS model are within 37% of the Rational Method peak 

flow estimates for all modelled design events, with most being within 20% or less. The XPRAFTS model is therefore considered suitable to 

assess the flows and mitigation sizing for this proposed development. 
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TABLE 3.6: PEAK FLOW COMPARISON 

Catchment ID Design Event (1:x AEP) XPRAFTS Peak Flow 
(m3/s) 

Rational Method Peak 
Flow Estimate (m3/s) 

Difference (%) 

PR1 (Pre-Development) 1:2 2.69 2.99 -10% 

1:5 4.32 4.26 1% 

1:10 5.35 5.05 6% 

1:20 6.76 6.17 9% 

1:50 8.18 7.56 8% 

1:100 9.36 8.53 10% 

PR3 (Pre-Development) 1:2 2.22 2.38 -7% 

1:5 3.49 3.40 3% 

1:10 4.36 4.01 9% 

1:20 5.54 4.91 13% 

1:50 6.54 5.98 9% 

1:100 7.50 6.74 11% 

PA1 (Post-Development) 1:2 5.67 4.13 37% 

1:5 7.15 5.91 21% 

1:10 8.21 6.97 18% 

1:20 9.38 8.53 10% 

1:50 10.86 10.38 5% 

1:100 12.02 11.67 3% 

3.5 Detention Basin Design Parameters 
A series of detention basins were implemented to mitigate peak flows across the full range of events modelled. The location of these basins 

are shown in Figure 3.2 and Appendix A. Through an iterative design process, the detention basins were given the discharge parameters 

outlined within Table 3.5 below. Concept design of the basins is provided in Appendix B. 300 mm freeboard from the 1:100 AEP stored water 

level to the crest has been achieved. 

TABLE 3.7: DETENTION BASIN SUMMARY 

Detention Basin Name A1 B1 C1 

Catchment ID PA1 PB1 PAX1, PCX1, PC1, PCX2 

Basin Characteristics 

Basin Base Level  RL 13.9 RL 22.1 RL 25.6 

Top of Crest Level  RL 17.05 RL 24.0 RL 28.1 

Basin Maximum Depth to Crest 2.85 1.60 2.10 

Water Volume Stored in 1% AEP 

Flood Event 

9,200 m3 2,200 m3 9,800 m3 

Water Level in 1% AEP Flood Event  16.75 23.7 27.7 
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Detention Basin Name A1 B1 C1 

Low Flow Discharge 

Pipe Size and Type  DN 525 RCP DN 450 RCP DN 525 RCP 

No. Barrels  2 3 4 

High Flow Discharge 

Weir Crest Level  RL 16.4 RL 23.6 RL 27.3 

Weir Width  8.0 m 10.0 m 15.0 m 

3.6 Peak Flow Reporting 
A summary of the peak flows at each discharge point, for the pre-development, post-development, and post-development mitigated 

scenarios are provided in Table 3.8 to Table 3.11. As shown in the below tables, the development is expected to increase peak flows 

discharging from site, but with incorporation of the proposed detention basins, peak flows are mitigated. Preliminary sizing of the detention 

basins and integration in the overall proposed site layout indicate that there are sufficient space and volume available within the 

development to facilitate appropriate attention of the stormwater flows.   

TABLE 3.8: PEAK FLOW REPORTING – DISCHARGE POINT 1 (NORTH-EAST) 

Design Event (1:x AEP) Pre-development 
Scenario Peak Flow 

(m3/s) 

Post-development 
Scenario Peak Flow 

(m3/s) 

Post-development 
Mitigated Scenario Peak 

Flow (m3/s) 

% Reduction (Mitigated – 
Pre-Development) 

1:2 2.72 7.20 2.61 -4.1% 

1:5 4.37 9.09 3.07 -29.8% 

1:10 5.44 10.53 4.61 -15.3% 

1:20 6.93 12.06 6.52 -5.9% 

1:50 8.86 14.44 8.27 -6.7% 

1:100 10.19 16.02 9.65 -5.3% 

TABLE 3.9: PEAK FLOW REPORTING – DISCHARGE POINT 2 (EAST) 

Design Event (1:x AEP) Pre-development 
Scenario Peak Flow 

(m3/s) 

Post-development 
Scenario Peak Flow 

(m3/s) 

Post-development 
Mitigated Scenario Peak 

Flow (m3/s) 

% Reduction (Mitigated – 
Pre-Development) 

1:2 0.62 0.34 0.34 -45.5% 

1:5 0.99 0.54 0.54 -45.7% 

1:10 1.23 0.67 0.67 -45.7% 

1:20 1.47 0.80 0.80 -45.5% 

1:50 1.74 0.95 0.95 -45.6% 

1:100 2.04 1.11 1.11 -45.7% 
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TABLE 3.10: PEAK FLOW REPORTING – DISCHARGE POINT 3 (SOUTH-EAST) 

Design Event (1:x AEP) Pre-development 
Scenario Peak Flow 
(m3/s) 

Post-development 
Scenario Peak Flow 
(m3/s) 

Post-development 
Mitigated Scenario Peak 
Flow (m3/s) 

% Reduction (Mitigated – 
Pre-Development) 

1:2 2.83 7.72 2.76 -2.3% 

1:5 3.49 9.69 3.21 -8.0% 

1:10 4.45 11.41 3.62 -18.7% 

1:20 5.61 13.00 4.52 -19.4% 

1:50 6.70 15.50 6.16 -8.1% 

1:100 7.52 17.12 7.31 -2.8% 

TABLE 3.11: PEAK FLOW REPORTING – DISCHARGE POINT 4 (NORTH-WEST) 

Design Event (1:x AEP) Pre-development 
Scenario Peak Flow 
(m3/s) 

Post-development 
Scenario Peak Flow 
(m3/s) 

Post-development 
Mitigated Scenario Peak 
Flow (m3/s) 

% Reduction (Mitigated – 
Pre-Development) 

1:2 0.21 0.01 N/A -95.1% 

1:5 0.29 0.02 N/A -94.9% 

1:10 0.35 0.02 N/A -94.0% 

1:20 0.48 0.03 N/A -94.6% 

1:50 0.53 0.03 N/A -94.5% 

1:100 0.60 0.03 N/A -94.4% 

3.7 Eprapah Creek Impacts 
Due to the substantial difference in size of the Eprapah Creek catchment compared to the Site local catchment, the critical duration for 

Eprapah Creek is expected to be significantly longer than the Site local catchment critical duration. The relative catchment sizes and expected 

time of concentrations are summarised below: 

• Local Catchment – 24 ha. Critical duration of 1 hour.  

• Eprapah Creek Catchment (sub-catchment reporting to Site boundary) -  1,470 ha. Critical duration of 3 hours (informed by Upper Eprapah 

Creek Catchment Study (Engeny, 2012)). 

Due to the above differences in time of concentration, this would result in the peak flows from the Site local catchment discharging prior to 

the peak flows from Eprapah Creek, meaning that no observed increases to Eprapah Creek peak flows or levels are expected. Therefore, a 

hydrologic assessment showing local catchment peak flow mitigation from the Site is sufficient to demonstrate no external impacts and a 

hydraulic assessment is not needed.  

3.8 Flooding and Overland Flow  
An analysis of the current Redland City Council City Plan - Flood and Stormtide Hazard Overlay indicates that all the proposed Early Release 
works are outside of the Flood Overlay extent. Furthermore, the creek flooding on the south-east site boundary is set back significantly from 
the proposed lots and stormwater detention infrastructure. The overlay indicates a flood level of approximately 11.5m RL while the 
development site is generally above 17.5m RL, with only minor stormwater infrastructure below this level at approximately 14.5m RL. As 
such, a flood assessment has not been undertaken during this phase of the development.  
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Figure 3.4: Redland City Council City Plan - Flood and Stormtide Hazard Overlay 

It is anticipated that a flood model and associated reporting will be undertaken as part of the overall Southern Thornlands Priority 

Development Area (PDA) in the future. This report will deal with not only the extents of flooding and overland flow within the PDA, but also 

the afflux on adjacent properties with the potential to reduce the number and extent of detention basins throughout the overall catchment.  

Overland flow within the proposed development is to be contained wholly within the road reserve and the drainage reserves. As part of the 

current application, a preliminary 2D analysis of the development flows during a 1:100 AEP event has been undertaken by others, including 

preliminary sizing of major culverts, as well as determining the flood extents of the main centre channel.  

Additionally, as part of the operational works submission, a detailed hydraulic/hydrologic model shall be prepared to confirm the overland 

flow characteristics within the central drainage channel of the proposed development site, including confirmation of the major culverts and 

subsequent immunity levels.  

Based on the information within the above sections, the storage area provided internally within the road reserve and within the drainage 

channel / detention basins shall be sufficient to convey both internal flows and flows generated within the developed external catchment. 
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4. STORMWATER QUALITY 

MANAGEMENT  

4.1 Stormwater Quality Management Strategy 

4.1.1 Environmental Values  

The proposed development site flows to a number of discharge points, as identified in above sections of this report. All flow discharged from 

the Site is eventually conveyed to nearby waterways and subsequently discharged to Moreton Bay. The development of the Site will involve 

land disturbance for the purpose of creating residential and commercial lots and the associated access roads. During the construction phase, 

the most significant water quality objective will be that of suspended solids. To ameliorate any environmental harm that may occur, it is 

proposed that a series of bunded areas and sediment control devices within the sites be used to control stormwater quality during the 

construction period. 

Dedicated temporary sediment basins will also be installed on the bottom of each catchment and will have sufficient capacity to contain the 

treatment within the sites. These temporary sediment basins, for construction phase erosion and sediment control, will be designed in 

accordance with Appendix B of Best Practise Erosion and Sediment Control (IECA Australasia, Nov 2008). Where practical, it is planned that 

the sediment basins will be decommissioned and replaced with bio-retention/detention basins when construction of a majority (>80%) of 

residential dwellings and commercial buildings has been completed. If sedimentation basins are not to be converted to bioretention they are 

to be de-watered, de-silted and decommissioned in accordance with the IECA Guidelines.  

During the operational phase, pollutants from a development of this type are not expected to be a significant concern. As per the RCC City 

Plan and to be consistent with best practices with respect to water quality, the MUSIC modelling package has been used for the water quality 

objective analysis. 

4.1.2 Water Quality Objectives 

The treatment train performance will also be assessed against the State Planning Policy 2017 (SPP) Stormwater Management Design 

Objectives, as the SPP benchmarks have been triggered by the proposed development. As such the development will adopt formal 

stormwater quality treatment in accordance with the Water by Design guidelines.  

The applicable Water Quality treatment objectives are:  

TABLE 4.1: WATER QUALITY OBJECTIVES 

 

  

Indicator % Reduction 

TSS (Total Suspended Solids) 80% 

TP (Total Phosphorus) 60% 

TN (Total Nitrogen) 45% 

GP (Gross Pollutants) 90% 
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4.1.3 Strategy 

The Model for Urban Stormwater Improvement Conceptualisation (MUSIC), version 6.3.0, developed by eWater, has been used to quantify 

the water quality output for the developed catchment. The model’s algorithms are based on the known performance characteristics of 

common stormwater quality improvement measures and modelled based on the Water by Design – MUSIC Modelling Guidelines Version 3.0 

– 2018. 

For the post-developed condition, water sensitive urban design has been employed using Stormwater Quality Improvement Devices. The 

stormwater management strategy is summarised as follows:  

• Internal Catchment  

– Stormwater which falls within the internal catchment shall fall towards the pit and pipe network  

– Stormwater shall be conveyed via a pit and pipe network to a number of appropriately sized bioretention cells located within the 

central drainage channel in the case of the northern catchment, and in the combined quality / quantity stormwater pods located 

around the development discharge points for the southern catchment.   

– Once appropriately treated, stormwater shall be discharged from the stormwater quality treatment basins and subsequently from 

site.  

• External Catchment  

– It is assumed that any treatment of the major western external catchments shall be undertaken by the adjacent landowner prior to 

discharge to the proposed development site.  

– Given the catchment characteristics and limited potential for treatment of the future northern external catchment, it has been 

assumed that the current proposed development will treat the post development stormwater runoff of the minor external catchment 

to the north. Refer to the Quality Catchment plan within the Appendix A.  

– All stormwater from external catchments discharged into the proposed development site shall be conveyed via pit and pipe network 

and overland flow through the site to the drainage corridor and discharged from site.  

In order to control course sediment and gross pollutants entering the bio-retention system, a pre-treatment course sediment forebay will be 

installed at the pipe inlets to each of the bio-retention basins.  

Access to the bioretention zones for the combined bioretention/detention basins will be provided.  

4.1.4 Climate Data 

Climate data for the catchment was sourced from the Bureau of Meteorology (BoM). Rainfall data was obtained from Redlands HRS Station 

(Station ID: 40265) for the 10 years between 1997 and 2006 at six (6) minute intervals as specified by MUSIC Modelling Guidelines for South 

East Queensland (Water By Design, 2018). 

4.1.5 Catchment Properties 

The catchment areas for the water quality are based on the proposed development layout and is presented in Appendix A. A lumped 

catchment approach was considered appropriate and adopted for the assessment of the urban residential catchments. Catchment QC4 

discharges directly to the local flow path through the Site, and is therefore modelled as bypassing treatment by bioretention in the MUSIC 

model. 

Rainfall-runoff and pollutant export parameters were adopted from the recommended values identified in Tables 3.8 and Table 3.9 Music 

Modelling Guidelines for South East Queensland (Water by Design, 2018).  

Table 4.2 provides a summary of the MUSIC Modelling parameters adopted with the various land uses throughout the study area. Fraction 

impervious was adopted based on the recommended values provided by MUSIC Modelling Guidelines for South East Queensland (Water by 

Design, 2018).  
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TABLE 4.2: MUSIC MODEL CATCHMENT PARAMETERS 

Catchment ID MUSIC Land Use Area (ha) Impervious Fraction (%) Basin  

QCX3 Urban Residential 2.473 65% (Based on Table3.7, Water by 
Design MUSIC Modelling 
guidelines, 2018) C3 

QC3 Urban Residential 1.207 65% 

QC2 Urban Residential 5.261 65% 

C2 

QC41 Urban Residential 0.79 65% 

QB2 Urban Residential 5.171 65% OFF-SITE 

QA3 Urban Residential 4.582 65% A3 

QA2 Urban Residential 7.936 65% 

A2 
QAX1 Urban Residential 0.595 65% 

QA31 Urban Residential 1.228 65% 

QC4 Urban Residential 1.283 65% Bypasses Treatment 

A summary of the catchments can be seen in Figure 4.1 below.  

  

Figure 4.1: Water Quality Catchment Layout 
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The network diagram of the MUSIC Model can be seen in Figure 4.2 below. 

 

Figure 4.2: MUSIC Model Network Diagram 

4.2 Developed Treated Case 
Water Sensitive Urban Design (WSUD) aims to minimise the impact of a subdivision development on the natural water cycle by reducing the 

export of pollutants, sediments and nutrients from the site released into the natural watercourse. To treat the stormwater runoff from the 

Site, various treatment devices can be used throughout the development area, and these concepts can be integrated into the overall design 

of the road layouts, road cross sections, stormwater layouts and water supply reticulation systems. 

There can be several individual devices that can be placed together to form an overall ‘stormwater treatment train’. By using a series of 

devices, the sediment, pollutants and nutrients in the stormwater run-off can be treated so that the final discharge from the site will meet 

environmental guidelines.  

4.2.1 Bioretention Areas 

Opportunity exists at stormwater drainage outlet points of the proposed development to provide bioretention. Modelling of the proposed 

bioretention basins was carried out over a range of sizes based on the proposed development layout. The location of the bioretention basins 

can be seen in Figure 4.1 and Appendix A. When sizing bioretention basins in the MUSIC model, the surface area allocated for each of the 

bioretention basins was calculated from the filter area, batter slopes and extended detention areas to ensure an appropriate value was 

assigned.  

The overall treatment of pollutants within the music model indicated that the use of Gross Pollutant Traps is not required as part of the 

stormwater quality treatment train. In order to control course sediment and gross pollutants entering the bioretention system, a pre-

treatment course sediment forebay will be installed at the inlet of the bioretention basins. Course sediment forebays will be sized to a 3-

month recurrence interval storm and with a clean out frequency of no less than one year. Detailed design of course sediment forebays will 

be undertaken during the detailed design phase. Figure 4.3 below details the typical cross section for bioretention basins.  
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Figure 4.3: Typical Bioretention Basin Section 

In order to model conditions expected during the lifespan of the bioretention basin, filter media parameters within the MUSIC model have 

been selected based on conformance test reports provided by local suppliers. Table 4.3 below details the proposed parameters of the 

bioretention basins used within the MUSIC model. Concept design of the basins is provided in Appendix B. 

TABLE 4.3: BIORETENTION BASIN MODELLING PARAMETERS 

Parameter Basin A2 Basin A3 Basin B2 Basin C2 Basin C3 

Catchment IDs QA31/QAX1/QA
2 

QA3 QB2 QC41/QC2 QCX3/QC3 

Filter Area (m2) 1050 580 640 750 450 

Surface Area (m2) 1050 580 640 750 450 

Unlined filter media perimeter (m) 0.01 0.01 0.01 0.01 0.01 

Extended Detention Depth (m) 0.3 0.3 0.3 0.3 0.3 

Filter Depth (m) 0.5 0.5 0.5 0.5 0.5 

Filter Media Hydraulic Conductivity 
(mm/hr) 

200 200 200 200 200 

Equivalent Overflow Weir Width (m) 105 58 64 75 45 

Course Sediment Management  Sediment 
Forebay 

Sediment 
Forebay 

Sediment 
Forebay 

Sediment 
Forebay 

Sediment 
Forebay 

4.2.2 Coarse Sediment Management 

Coarse sediment forebays are to be installed at the pipe outlet for each basin in accordance with the Healthy Land and Water Bioretention 
Technical Design Guidelines 2014. Course sediment forebays shall be appropriately sized for the upstream catchments. Coarse Sediment 
forebays shall have the following design characteristics:  

• Removal Efficiency:   80% 

• Sediment Loading Rate:  0.6 m3/Ha/yr 

• Design Flow:   Q3Month  

• Turbulence Factor:   0.5 

• Minimum Cleanout:  Annual 

• Minimum Forebay Depth: 200 mm. 
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Preliminary sizing of the basins is shown in Table 4.4 below:  

TABLE 4.4: PRELIMINARY SEDIMENT FOREBAY SIZING 

Basin A2 A3 B2 C2 C3 

Area (m2) 50 25 25 25 15 

4.2.3 MUSIC Analysis and Results 

A MUSIC analysis was carried out on the proposed development site based on the ‘treatment train’ shown in Table 4.5. The results of the 

annual pollutant load reductions based on the above design calculations are shown in Table 4.5. 

TABLE 4.5: SUMMARY OF POLLUTANT TARGETS FOR TREATMENT TRAIN 

Indicator WQO’s 

Target 

WQO’s 

Achieved 

Objectives Met 

TSS (Total Suspended Solids) 80% 80% YES 

TP (Total Phosphorus) 60% 73.7% YES 

TN (Total Nitrogen) 45% 50.5% YES 

GP (Gross Pollutants) 90% 95.8% YES 

 

 

Figure 4.4: Treatment Train Effectiveness 

4.3 Construction of Bioretention Basins  

4.3.1 Bioretention Basin Layers 

The layers of the bioretention basin have been selected based on the recommendations within the Bioretention Technical Design Guidelines 

Version 1.1 and are as follows: 

• Filter Layer 

– 500 mm thick Sandy Loam Layer in accordance with the FAWB Guidelines.  

• Transition Layer 

– 100 mm thick layer of well graded sands containing less than 2% fines.  

• Drainage Layer 
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– 300 mm thick layer of fine gravel (2-5mm) with less than 2% fines and minimum saturated hydraulic conductivity of 4000 mm/hr  

• Underdrainage System 

– An underdrain system of slotted drainage pipes (100mm diameter)  

– 1% longitudinal grade; 

– 2.5 m centres; and 

– maximum run length of 25m. 

– Slotted pipes are to flow to larger PVC collector pipes with 1% longitudinal grades and the following maximum collection areas:  

– DN 100 78m2 

– DN 150 229m2 

– DN 225 343 m2 

– DN 300 1455 m2 

– The underdrainage layout for the basins can be seen within Appendix B.  

The bioretention basin has been modelled within MUSIC with an exfiltration rate of 0 mm/hr. Geofabric or any other liner is not to be used 

between the layers within the bioretention system due to elevated risks associated with clogging.  

The following parameters must all be satisfied with the selection of the transition and drainage layers:  

• D15 (Transition Layer) ≤ 5 x D85 (Filter Media) 

• D15 (Drainage Layer) ≤ 5 x D85 (Transition Layer) 

4.3.2 Bioretention Filter Media  

The filter media used within the bioretention basin is to be in accordance with the Facility for Advancing Water Biofiltration (FAWB) 

“Guideline Specifications for Soil Media in Bioretention Systems” – 2009 Version.  

4.3.3 Construction Methodology 

On completion of civil works, the bioretention shall be excavated to the base with the underdrainage system, drainage media, transition 

layer, and filter media installed. Landscape works are to be installed along the batters of the bioretention basin in accordance with the Water 

by Design / Healthy Land and Water - Guidelines for the construction and establishment of bioretention systems and wetlands v2 2022.   

The top of the filter media is to have geofabric installed and overlain by topsoil and turf. At such time that the upstream catchment of the 

bioretention basin reaches 80% buildout, the topsoil, turf and geofabric are to be removed and the bioretention basin is to be planted out in 

accordance with the Water by Design / Healthy Land and Water - Guidelines for the construction and establishment of bioretention systems 

and wetlands v2 2022. Reference is made to the landscape plans which detail final planting of the bioretention basin batters and surface 

area.   

4.4 Construction Phase Erosion and Sediment Control  

4.4.1 Construction Management Plan 

As previously specified, the major stormwater pollutant during the construction phase will be that of suspended solids. To ensure adverse 

impacts to downstream waterways are mitigated during the construction phase, best practice erosion and sediment control measures are 

required. 

It should be noted that an erosion and sediment control strategy has been prepared as part of this conceptual management plan. It shall be 

the responsibility of the developer, through their principal contractor, to ensure that temporary sediment and erosion controls are installed 

and maintained correctly.  
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4.4.2 Water Quality Management Plan 

Internal catchments where surface disturbance and earthworks are occurring are to incorporate temporary sediment basin/s for construction 
phase erosion and sediment control in accordance with IECA best practices for erosion and sediment control (IECA Australasia, Nov 2008). 

Sediment control should be able to be achieved by applying the following best practice sediment and erosion control management measures 
during the construction phase: 

(1) Establish a single stabilised entry/ exit point for the site works.  

(2) Construct a shake-down grid at the entrance to facilitate the removal of sediment from vehicles leaving the site. The access road 

extending from the end of existing road or kerb to the grid should comprise a 150-200mm deep pad of 40mm crushed rock.  

(3) Install sediment fences along the lower boundary of the development works. 

(4) Install bins and/ or wind-proof litter areas on-site to minimise the dispersion of gross pollutants.  

(5) Maintain on site spare materials necessary for the emergency repair of all erosion control devices. This includes silt fences, clean 

crushed rock for reapplication to the entrance road and for replacement of rock within temporary drainage channels.  

(6) Following each days’ construction works, ensure that any material on road surfaces is swept from the road, and not permitted to be 

washed down the gutters and piped drainage systems. 

(7) Quality of pooled water within sediment basins are to be monitored prior to dewatering, sufficient time should be given to allow 

sediment to settle (possibly with the assistance of a suitable flocculent if necessary) and/ or filtering during pumping operations. 

(8) Final establishment of basins at outlets should not occur until full stabilisation of upstream catchments has occurred; preferably these 

should be temporarily turfed during the maintenance period while dwelling construction is occurring. 

While the above provides general guidance on the management of stormwater during the construction phase, detailed Erosion and Sediment 
Control Management Plans will be required during the operation works application stage for each precinct/stage in accordance with 
International Erosion Control Association Australia (IECA) Guidelines. 
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5. WORKS SCHEDULE  
The Contractor will be responsible for the maintenance of stormwater quality control devices from the possession of the Site until the Site 
are accepted ‘Off Maintenance’ by Redland City Council or until stabilisation has occurred to the satisfaction of the site superintendent.  A 
defined sequence of actions in relation to construction of the Site has been established and the contractor is responsible for ensuring 
adherence to a sequence of actions for development of the Site. 

TABLE 5.1: WORKS SCHEDULE OF KEY CONSTRUCTION EVENTS FOR THE SITE 

 

In addition to the above table, the “Guidelines for the construction and establishment of bioretention systems and wetlands v2 2022” from 
Water by Design / Healthy Land and Water will be used as a guide during the construction and establishment phase of the works.  

 

Construction Phase Required Action 

Site Possession 
• Installation of construction exit. 

• Construct temporary erosion and sediment control measures such as silt fencing and perimeter banks. 

• Construct temporary works to sediment basin to dimensions nominated by superintendent.  

Construction 
• Topsoil to be stripped and stockpiled in locations agreed with the superintendent.  A sediment fence is 

to be constructed around the bottom of the stockpile to trap sediment.  A diversion drain is to be 
installed upstream of the stockpile. 

• Sediment control devices require removal to allow construction access and will be reinstated at the 
completion of each workday. 

• Bulk earthworks complete. 

• Drainage structures in place. 

• Movement of construction equipment shall be limited to the area of work and existing roads. 

• Disturbed areas are to be stabilised following final trimming.  Areas are to be restored progressively. 

• Surface stabilisation treatment complete. 

• Planting to be undertaken in accordance with the vegetation management plan. 

• Kerb sediment traps are to be provided at each drainage pit adjacent disturbed areas. 

Maintenance • Regularly check capacity of erosion control devices. 

• Disturbed areas are to have 80% coverage within 30 days of trimming. 

• Ensure permanent erosion control structures are stable. 
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6. CONCLUSION 
The stormwater management plan for the Early Release stages (the Site) of the proposed Southern Thornlands Priority Development Area 

has been prepared to support the Development Application and provide recommendations to the management of stormwater quality and 

quantity. The various methods recommended as part of this stormwater management plan are considered best practices for developments 

of this type. The proposed stormwater strategy is also consistent with the Redland City Council City Plan.  

The combined bioretention/detention basins proposed for installation at strategic locations within the subject site are predicted to result in:  

(1) Stormwater detention to ensure post development peak flows do not exceed the pre-development peak flows discharged from the 

Site for the modelled storm events. 

(2) Appropriate stormwater quality treatment in accordance with the State Planning Policy (SPP). 

(3) No interaction of development extents and infrastructure within the Eprapah Creek flood extent, nor impacts to Eprapah Creek flood 

behaviour as a result of discharge from the Site. 

A summary of the proposed stormwater bioretention basins for the Site is provided in Table 6.1, and the detention basins in Table 6.2. 

TABLE 6.1: BIORETENTION BASIN SUMMARY 

Parameter Basin A2 Basin A3 Basin B2 Basin C2 Basin C3 

Catchment ID QA31/QAX1/QA2 QA3 QB2 QC41/QC2 QCX3/QC3 

Filter Area (m2) 1050 580 640 750 450 

A summary of the proposed stormwater bioretention basins for the Site is provided in Table 6.2. 

TABLE 6.2: DETENTION BASIN SUMMARY 

Parameter Basin A1 Basin B1 Basin C1 

Catchment ID PA1 PB1 PAX1, PCX1, PC1, PCX2 

Detention Basin Volume (m3) 9,200 2,200 9,800 
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7. QUALIFICATIONS 
(a) In preparing this document, including all relevant calculation and modelling, Engeny Australia Pty Ltd (Engeny) has exercised the degree 

of skill, care and diligence normally exercised by members of the engineering profession and has acted in accordance with accepted 

practices of engineering principles. 

(b) Engeny has used reasonable endeavours to inform itself of the parameters and requirements of the project and has taken reasonable 

steps to ensure that the works and document is as accurate and comprehensive as possible given the information upon which it has 

been based including information that may have been provided or obtained by any third party or external sources which has not been 

independently verified. 

(c) Engeny reserves the right to review and amend any aspect of the works performed including any opinions and recommendations from 

the works included or referred to in the works if: 

(i) Additional sources of information not presently available (for whatever reason) are provided or become known to Engeny; or 

(ii) Engeny considers it prudent to revise any aspect of the works in light of any information which becomes known to it after the 

date of submission. 

(d) Engeny does not give any warranty nor accept any liability in relation to the completeness or accuracy of the works, which may be 

inherently reliant upon the completeness and accuracy of the input data and the agreed scope of works.  All limitations of liability shall 

apply for the benefit of the employees, agents and representatives of Engeny to the same extent that they apply for the benefit of 

Engeny. 

(e) This document is for the use of the party to whom it is addressed and for no other persons.  No responsibility is accepted to any third 

party for the whole or part of the contents of this Report. 

(f) If any claim or demand is made by any person against Engeny on the basis of detriment sustained or alleged to have been sustained as 

a result of reliance upon the Report or information therein, Engeny will rely upon this provision as a defence to any such claim or 

demand. 

(g) This Report does not provide legal advice.  
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1 INTRODUCTION 

1.1 Background 

Stages 1 and 2 of Precinct 1 of the Southern Thornlands Priority Development Area (PDA) is currently 

in the planning phase of the development approval process. The relevant lots are located at 76–94 

Springacre Road, 96–108 Springacre Road, 110–118 Springacre Road and 124–138 Springacre Road, 

Thornlands QLD 4164, comprising of Lot 13 on RP53653, Lot 14 on RP53653, Lot 2 on RP128089 and 

Lot 16 on RP53653. 

The development will comprise of a total of 11 x duplex lots and 165 x residential freehold lots, 

delivered over two separate stages, as per the following breakdown. Refer to Appendix 1 for the 

development layout plan and relevant staging.  

Stage 1 

 5 × lots with duplex unit 

 88 × residential freehold lots 

Stage 2 

 6 × lots with duplex unit 

 77 × residential freehold lots 

Empower Engineers and Project Managers Pty Ltd developed a temporary service strategy for the 

sewer network of Stages 1 and 2. This strategy involves the construction of the proposed regional 

Sewer Pump Station (SPS), and utilising a temporary pump set and rising main that will extend east 

and discharges to the Victoria Point Sewage Treatment Plant (STP) catchment. Refer to Appendix 1 for 

an overview of the proposed strategy.  

As part of the infrastructure planning process, a capacity assessment was undertaken on Redland City 

Council’s (RCC) downstream sewer network, to determine if the additional sewage loading from the 

regional SPS will adversely impact system performance and trigger the need for infrastructure 

upgrades. 

H2One Pty Ltd was engaged to undertake the hydraulic modelling assessment, in accordance with 

RCC’s Design Standards; “South East Queensland Water Supply and Sewerage Design and Construction 

Code” (2025). The results of the study are presented in this report. 

 

1.2 Objectives 

The objectives of the project were as follows.    

1. Assess the capacity of downstream gravity mains, pressure mains, pumps and wet wells for 

the relevant sewer catchment; Victoria Point STP pump station (PS). 

2. Determine infrastructure upgrades necessary to achieve RCC’s minimum Design Standards, 

where system performance failures have occurred due to the additional loadings of Precinct 

1, within the Southern Thornlands PDA. 

3. Prepare a network capacity assessment report. 

Note:  This assessment did not consider the capacity of the sewage treatment plant (STP) or associated 

treatment processes. The scope of work was limited to assessment of upstream trunk sewer 

infrastructure only.  
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1.3 Sewer Service Strategy 

A temporary sewer service arrangement has been proposed to facilitate the initial development of 

Precinct 1 (Stages 1 and 2), within the Southern Thornlands PDA. The strategy includes the 

construction of a regional SPS at the southern boundary of Precinct 1, which will ultimately service the 

wider PDA at full development. 

During the interim period, the SPS is planned to operate under a temporary configuration utilising a 

smaller pump set and rising main that discharges to the existing DN300 gravity main along Intrepid 

Drive, Victoria Point. From this connection point, flows will be conveyed east through a DN300 to 

DN600 trunk gravity system to the Victoria Point lift station located on-site of the treatment plant. 

This temporary system is expected to remain in operation for approximately five to seven years, 

providing service until future stages of the Southern Thornlands PDA are developed and the ultimate 

trunk infrastructure is constructed. Under the ultimate arrangement, the regional SPS will discharge 

to the Cleveland STP catchment, via planned trunk network extensions. 

Based on Redland City Council’s (RCC) 2022 Netserv model, the Victoria Point STP PS currently services 

a catchment population of 34,760 EP, increasing to approximately 39,140 EP by the 2036 planning 

horizon. An overview of the proposed servicing configuration is provided in Appendices 1 and 2.  

 

1.4 Sewage Generation 

A sewage generation assessment was undertaken on the proposed development, to determine the 

approximate loading attributed to the land-use type and density. This was calculated using RCC’s 

Equivalent Persons (EP) unit rates and average “per capita” sewage generation (200 L/EP/day). For 

completeness, the ultimate demand of Precinct 1 was adopted for the assessment.  

Refer to Table 1 below for a summary of the relevant EP estimates.   

Table 1. Estimated sewage generation for Precinct 1 (Ultimate) of the Southern Thornlands PDA 

Site Land-use and 

Density 
Demand Rate EP ADWF (L/s) PWWF (L/s) 

418 x res. freehold lots 2.7 1,128.6 2.6 13.1 

47 x duplex units 2.51 EP/Apt. 197.7 0.5 2.3 

140 x 1 bedroom apt. 1.31 EP/Apt. 183.4 0.4 2.1 

40 x 2 bedroom apt. 1.76 EP/Apt. 70.4 0.2 0.8 

70 x 3 bedroom apt. 2.51 EP/Apt. 175.7 0.4 2.0 

3,400 m2 GFA com.  1.68 EP/100 m2 GFA 57.1 0.1 0.7 

 TOTAL 1,812.9 4.2 21.0 

Note:  As per the SEQ Code, PWWF flow rates were based on 5 x ADWF @ 200 L/EP/day. 
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2 METHODOLOGY 

2.1 Desired Standards of Service 

The design standards adopted for the hydraulic assessment were based on the “South East 

Queensland Water Supply and Sewerage Design and Construction Code” (2025), with exception to the 

maximum depth of gravity pipe flow at 1.0 m freeboard. This requirement is merely a standard 

industry practice adopted by water authorities in South-east Queensland, and is not a specific design 

standard from either the SEQ Code or Water Service Association of Australia (WSAA) Sewerage Code.  

A summary of the relevant design provisions utilised for the project is as follows. 

Table 2. Design provisions adopted for the hydraulic assessment 

 Provision Specification 

Se
w

er
ag

e
 

ET to EP conversion factor 2.7 

Average Dry Weather Flow (ADWF) 200 L/EP/day 

Peak Wet Weather Flow (PWWF) 5 x ADWF 

Single pump capacity 

C1 x ADWF (L/s) where; 

C1 = 3.5 to 5.0 

C1 = 15 x (EP)-0.1587 

Pump station operational storage (m3) 

0.9 x Q / N  where; 

Q = Single pump capacity (L/s) 

N = Number of pump starts per hour, where 

N = 12 for duty pump motor < 100 kW 

N = 8 for duty pump motor 100 – 200 kW 

N = 5 for duty pump motor > 200 kW 

Pump station emergency storage (m3) 4 hours ADWF 

Total pump station capacity (L/s) PWWF 

Maximum depth of gravity flow (proposed 
system) 

75% pipe diameter 

Maximum depth of gravity flow (existing system) 1.0 m below manhole level 

Maximum pressure main flow velocity 3.0 m/s 

 

2.2 Network Modelling Assessment 

The methodology adopted for the hydraulic analysis of the sewer network is as follows.   

1. RCC’s latest LGIP MIKE+ sewer network model (“VP206P_211022_(Netserv_Model_v3)”) was 

adopted for the hydraulic analysis. This model incorporates the 2022 Netserv planning 

demands and approved infrastructure upgrades. 

The modelling assessment considered the 2021 and 2036 planning horizons only, as the study 

relates to a temporary servicing arrangement that will not be relevant to long-term 

infrastructure planning. For the post-development scenarios, the total sewage loading 

generated by Precinct 1 was applied to the proposed discharge manhole (Node 114619). 

2. The pump capacity of the Victoria Point STP PS was assessed by running the model at PWWF 

and determining if wet well levels operated within the stand-by pump start/stop settings. This 

approach was adopted as the STP pump station receives inflows from multiple upstream 
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pump stations, and therefore represents the most appropriate method for assessing the 

combined pumping capacity of the system. 

If the pump station/s could not maintain acceptable levels and surcharging occurred, pump 

and/or rising main capacity upgrades were investigated until design standards were achieved.  

3. The operational storage of the Victoria Point STP PS wet wells was subsequently evaluated by 

comparing the required storage capacity, post-development, against wet well volumes 

between the duty pump start/stop levels. 

If the wet well’s operational storage volume was above the minimum requirement, compliance 

was achieved. If it was below the minimum requirement, upgrades were investigated until 

design standards were achieved.  

4. The flow depth of gravity mains was assessed from the proposed connection point to Victoria 

Point STP PS, pre- and post-development. To avoid surcharging from potential deficiencies 

downstream, the relevant pump station was deactivated and the gravity mains discharged 

directly to an outlet.  

If flow depths could not be maintained within RCC’s specifications, pipe augmentations were 

investigated until Design Standards were achieved.   

5. An emergency storage assessment was not undertaken as the proposed regional SPS will be 

designed to cater for this requirement.  

6. Modelling results were verified and findings reported. 
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3 RESULTS  

3.1 Pumps and Rising Mains 

A pump capacity assessment was undertaken on the Victoria Point STP PS, as per the methodology 

described in Section 2.2 of this report. The analysis identified that the existing pump set has sufficient 

capacity to service the temporary service strategy, up to the 2036 planning horizon. No pump capacity 

upgrades are therefore required to temporarily service Precinct 1 of the PDA.  

Refer to Appendix 3 for detailed modelling results.  

 

3.2 Wet Wells 

An assessment on the operational storage capacity of the Victoria Point STP PS wet well was 

undertaken with the inclusion of the additional EP loading from Precinct 1. Table 3 below shows a 

summary of results and Appendix 4 provides detailed calculations. 

Table 3. Operational storage capacity results (post-development) 

Planning Horizon Storage Available (kL) Storage Required (kL) Difference (kL) 

2021 30.1 23.3 +6.8 

2036 30.1 26.2 +4.0 

Note 1:  The Precinct 1 sewage loading contributed approximately 1.4 kL towards the operational storage requirement. 

Note 2:  The duty pump power rating (< 100 kW) was estimated based on model flow and discharge pressure results 

presented in the model.  

The results in the above table demonstrate that there is sufficient operational storage capacity to 

incorporate the additional sewage loading, up to the 2036 planning horizon. No wet well capacity 

upgrades are therefore required to temporarily service Precinct 1.  

 

3.3 Gravity Mains 

As outlined in Section 2.2, gravity main flow depths were assessed against RCC’s minimum design 

requirements, from the discharge point to the Victoria Point STP PS. The analysis confirmed that the 

existing gravity main system has sufficient capacity to accommodate the proposed site loading up to 

the 2036 planning horizon. Accordingly, no gravity main upgrades are required to accommodate the 

temporary service strategy. 

At the 2036 planning scenario, a single overflow event was observed at the manhole located 

immediately downstream of the proposed discharge point (MH ID: 1_3021C). However, this was 

determined to be a likely model anomaly, as no ground cover was present at the manhole, and RCC’s 

online mapping indicated no physical manhole at the reported location. A subsequent sensitivity check 

was completed, assuming 600 mm of cover, which confirmed that the system operates satisfactorily 

under these conditions. 

The gravity system was also assessed under a 4 × ADWF peaking factor (16.8 L/s) for Precinct 1. The 

results showed that all gravity mains operated with a Hydraulic Grade Line (HGL) contained within 

pipe. As the development area will be of new construction, the short-term PWWF is expected to be 

closer to 4 × ADWF, rather than 5 × ADWF, consistent with the SEQ Code provisions for “NuSewer” 

systems.  

Refer to Appendix 5 for detailed modelling results and gravity main profiles. 
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4 CONCLUSION 

Stages 1 and 2 of Precinct 1 of the Southern Thornlands Priority Development Area (PDA) is currently 

in the planning phase of the development approval process. The relevant lots are located at 76–94 

Springacre Road, 96–108 Springacre Road, 110–118 Springacre Road and 124–138 Springacre Road, 

Thornlands QLD 4164, comprising of Lot 13 on RP53653, Lot 14 on RP53653, Lot 2 on RP128089 and 

Lot 16 on RP53653. 

The development will comprise of a total of 11 x duplex lots and 165 x residential freehold lots, 

delivered over two separate stages, as per the following breakdown. Refer to Appendix 1 for the 

development layout plan and relevant staging.  

Stage 1 

 5 × lots with duplex unit 

 88 × residential freehold lots 

Stage 2 

 6 × lots with duplex unit 

 77 × residential freehold lots 

Empower Engineers and Project Managers Pty Ltd developed a temporary service strategy for the 

sewer network of Precinct 1 (Stages 1 and 2). This strategy involves the construction of the proposed 

regional Sewer Pump Station (SPS), and utilising a temporary pump set and rising main that will extend 

east and discharges to the Victoria Point Sewage Treatment Plant (STP) catchment.  

As part of the infrastructure planning process, a capacity assessment was undertaken on Redland City 

Council’s (RCC) downstream sewer network, to determine if the additional sewage loading from the 

regional SPS will adversely impact system performance and trigger the need for infrastructure 

upgrades. For completeness, it was assumed that the ultimate demand of Precinct 1 would be utilised 

for the assessment (1,813 EP). H2One Pty Ltd was engaged to undertake the hydraulic modelling 

assessment, in accordance with RCC’s Design Standards; “South East Queensland Water Supply and 

Sewerage Design and Construction Code” (2025).  

The hydraulic analysis determined that there was sufficient capacity in the downstream sewer 

network to incorporate the additional loading of Precinct 1, up to the 2036 planning horizon. The 

gravity main assessment did identify an over flow event at a manhole downstream of the proposed 

connection point, however further investigation identified that this was likely to be a model error, as 

no ground cover was present at the manhole, and RCC’s online mapping indicated no physical manhole 

at the reported location. A subsequent sensitivity check was completed, assuming 600 mm of cover, 

which confirmed that the system operates satisfactorily under these conditions. In addition, the 

adoption of 4 x ADWF for a “NuSewer” system determined that all gravity main pipes operated with 

flow depths below pipe obvert. No sewer infrastructure upgrades are therefore required to service 

the proposed temporary pumping strategy, up to the 2036 planning horizon.  

It is recommended that RCC reviews the findings presented in this report and approves the proposed 

temporary service strategy for Precinct 1 of the Southern Thornlands PDA. Detailed modelling results 

and system plans can be observed in Appendices 1 through 5. 
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Appendix 1. Proposed temporary service strategy for sewer infrastructure 
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Appendix 2. Sewer network model layout plan  
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Appendix 3. Pump capacity assessment results 

Victoria Point STP PS @ 2021 Pre-develop. (5 x ADWF) 
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Victoria Point STP PS @ 2021 Post-develop. (5 x ADWF) 
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Victoria Point STP PS @ 2036 Pre-develop. (5 x ADWF) 
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Victoria Point STP PS @ 2036 Post-develop. (5 x ADWF) 
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Victoria Point STP PS @ 2036 Post-develop. (4 x ADWF) 
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Victoria Point STP PS @ 2036 Post-develop. – With Corrected Manhole (Extended 12Hr Model Run Duration) 
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Appendix 4. Operational storage capacity assessment results 

 

  2021 2036 

Single Pump Capacity 
Required 

C1  3.50   3.50  

ADWF (L/s) 88.90 99.78 

Q (L/s) 311.14 349.22 

Storage Capacity 
Required 

Pump Setup Duty-assist Duty-assist 

Duty Head (m) NA NA 

Pump Efficiency (%) NA NA 

Duty Power (kW) <100.00 <100.00 

No. pump starts (n) 12.00 12.00 

Volume (kL) 23.34 26.19 

Storage Capacity 
Available 

Duty Start (RL m) -2.30 -2.30 

Duty Stop (RL m) -3.50 -3.50 

Duty Height (m) 1.20 1.20 

WW Diam. (m) 4.00 4.00 

Volume (kL) 30.14 30.14 

OUTCOME 
Difference (kL) +6.84 +3.95 

Pass / Fail Pass Pass 

Note 1:  Wet well and pump details were sourced from RCC’s hydraulic model.  

Note 2:  The above table shows results at post-development. 

Note 3:  The duty pump power rating (< 100 kW) was estimated based on model flow and discharge pressure results 
presented in the model.  
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Appendix 5. Gravity main capacity assessment results 

Victoria Point STP PS @ 2021, Pre-development (5 x ADWF) 

 
 

Victoria Point STP PS @ 2021, Post-development (5 x ADWF) 

 
 
 
 
 

  

Manhole with no 

ground cover in model 
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Victoria Point STP PS @ 2036, Pre-development (5 x ADWF) 

 
 

Victoria Point STP PS @ 2036, Post-development (5 x ADWF) 
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Victoria Point STP PS @ 2036, Post-development (4 x ADWF) 

 
 

Victoria Point STP PS @ 2036, Post-development - Corrected Manhole with 600 mm Cover (5 x ADWF) 
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1 INTRODUCTION 

1.1 Background 

A residential subdivision at 76–94 Springacre Road, 96–108 Springacre Road, 110–118 Springacre Road 

and 124–138 Springacre Road, Thornlands QLD 4164 is currently in the planning phase of the 

development approval process. The site is legally described as Lot 13 on RP53653, Lot 14 on RP53653, 

Lot 2 on RP128089 and Lot 16 on RP53653, and forms part of the initial stages for the Southern 

Thornlands Priority Development Area (PDA).  

The development will comprise of a total of 11 x duplex lots and 165 x residential freehold lots, 

delivered over two separate stages, as per the following breakdown. Refer to Appendix 1 for the 

development layout plan and relevant staging.  

Stage 1 

 5 × lots with duplex unit 

 88 × residential freehold lots 

Stage 2 

 6 × lots with duplex unit 

 77 × residential freehold lots 

As part of the infrastructure planning process, a water supply modelling assessment was undertaken 

to confirm the proposed service strategy for the development site. This consisted of the following.   

 A capacity assessment on Redland City Council’s (RCC) external water supply network, to 

determine if the site’s additional demand will impact the existing system and trigger the need 

for infrastructure upgrades. 

 A hydraulic modelling assessment of the development’s internal pipe reticulation, to ensure 

adequate service will be provided to each allotment. 

Empower Engineers and Project Managers Pty Ltd developed a concept water supply pipe layout, with 

a connection to the existing nominal diameter (DN) 150 mm asbestos cement (AC) reticulation main 

along Springacre Drive, adjacent to the western property boundary. Refer to Appendix 2 for further 

details.  

Using this concept plan, H2One Pty Ltd was engaged to undertake the hydraulic modelling assessment 

to confirm the proposed service strategy, in accordance with RCC’s Design Standards; “South East 

Queensland Water Supply and Sewerage Design and Construction Code” (2025). The results of this 

study are presented in this report. 

 

1.2 Objectives 

The main objectives of the project were as follows.    

1. Introduce the development’s pipe layout to RCC’s latest planning model and complete a 

standard flow and fire flow hydraulic analysis to determine if the proposed internal pipe 

network performs within the minimum Design Standards.  

2. Assess standard flow and fire flow capacity of RCC’s external water supply network, and where 

required, determine infrastructure upgrades necessary to achieve the minimum design 

standards, where system performance failures have occurred due to the additional loading of 

the new development. 
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3. Issue an RPEQ certified hydraulic assessment report, with concept layout plans. 

 

1.3 Water Supply Service Strategy 

The development site is located within District Metered Area (DMA) 208, serviced by the Mount 

Cotton Water Supply Tanks (6.8 ML @ RL  106 m surface level), located approximately 8.7 km’s to the 

south along Tallow Rood Court, Mount Cotton. From this water supply tank, a DN450 and DN375 trunk 

pipe system delivers bulk water to the local reticulation network.  

Two connect points are proposed for Stage 1 of the development site, located on the existing DN150 

reticulation main along Springacre Drive, at an approximate ground level of RL 40 m. The 

development’s internal reticulation network will consist of DN100 and DN150 PVCU pipes.  

The Southern Thornlands ultimate water supply trunk infrastructure master plan has yet to be 

finalised, however the preferred strategy will likely consist of a DN525 trunk main traversing the 

property frontage of the development, providing supply from the Heinemann Road tanks. For the 

purpose of this study, it was assumed that the Mount Cotton tanks will service the development site, 

via the DN150 along Woodlands Drive, prior to the trunk upgrades being implemented within the next 

5 to 10 years. The modelling assessment was therefore undertaken at the 2031 planning horizon only, 

as ample network capacity should be available to service the site after the installation of the DN525 

trunk main.  

Refer to Appendices 2 and 3 for an overview of the proposed service strategy. 

 

1.4 Demand Assessment 

A demand assessment was undertaken to estimate the water consumption attributed to the 

development’s proposed land-use type and density, based on the demand rates in RCC’s Design 

Standards. Table 1 shows a summary of that estimation.   

Table 1. Demand estimate for the proposed development.  

Site Land Use and Density Demand Rate EP Peak Flow (L/s) 

165 x res. freehold lot  2.7 EP/Lot 445.5 4.51 

22 x duplex units 1.84 EP/unit 40.5 0.41 

 TOTAL 486.0 4.92 

Note 1:  Based on the demand rate from RCC’s hydraulic model, i.e. 215 L/EP/day revenue water and 15 L/EP/day of non-

revenue water, with an Average Day (AD) to Peak Hour (PH) factor of 4.0. 

Note 2:  Demand rates were sourced from the SEQ Water Supply and Sewerage Design and Construction Code (2013).  

As per RCC’s latest Netserv Plan, the development lots had a planning demand allocation of 34.8 EP, 

at the 2031 planning horizon.  These demands were removed from the hydraulic model for the post-

development scenarios. 
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2 METHODOLOGY 

2.1 Design Standards 

The design standards adopted for the hydraulic assessment were based on the “South East 

Queensland Water Supply and Sewerage Design and Construction Code” (2025). A summary of the 

relevant provisions are as follows. 

Table 2. SEQ Code provisions relevant to the hydraulic analysis 

 Provision Specification 

W
at

er
 S

u
p

p
ly

 

ET to EP conversion factor 2.7 

Average Day (AD) Demand 230 L/EP/day (including non-revenue water) 

Maximum pipe velocity (m/s) 2.5 m/s 

Standard flow minimum service pressure and 
background demand 

22m at the property boundary at PH demand 

Standard flow maximum service pressure  55 m 

Residential fire flow minimum network pressure 
and background demand  

12m at 2/3 PH demand 

Positive pressure at PH demand 

Reservoir at Minimum Operating Level (15%) 

Commercial fire flow minimum network pressure 
and background demand 

12m at PH demand 

Fire flows 

Residential (<= 3 storey) - 15 L/s 

Residential (> 3 storey) - 30 L/s 

Commercial/industrial - 30 L/s 

 

2.2 Hydraulic Modelling Assessment 

2.2.1 Internal Pipe Network 

The methodology adopted for the hydraulic assessment of the development’s internal water supply 

network is as follows.  

1. The concept pipe layout was converted to shape file and introduced to RCC’s latest Netserv 

planning model (“RCC WD LGIP Model_2021 FINAL v5”) as a background layer. Pipe and node 

elements were then manually drawn and details added, e.g. node surface levels, pipe 

diameters, pipe lengths etc.  

2. DN100 and DN150 pipe sizes were allocated a Hazen Williams Roughness co-efficient of 100 

and 110, respectively.  

3. Planning demands (EP) were evenly distributed to each model node and a residential diurnal 

pattern (“RES_SEQ”) allocated.  

4. A standard flow and fire flow hydraulic analysis was undertaken on the internal reticulation 

network, where pipe sizes were systematically increased and/or connections adjusted to 

achieve RCC’s minimum Design Standards.  

5. Modelling results were verified and deliverables prepared. 

2.2.2 External Pipe Network 

The methodology adopted for the hydraulic assessment of RCC’s external water supply network is as 

follows.  
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1. For the 2031 planning horizon, a 1 x Peak Day (PD) demand standard flow hydraulic analysis 

was undertaken on the property connection point/s and local pipe network, at both pre- and 

post-development. Any deficiencies in the network were investigated and appropriate 

solutions determined.  

Note: An assessment on the capacity of the Mt Cotton supply tank was not undertaken, as the 

development’s additional loading was considered negligible for the existing storage capacity.   

2. Residential (15 L/s) and commercial (30 L/s) fire flow rates were applied to the surrounding 

network as per the native allocations in RCC’s hydraulic model. Hydrants directly servicing the 

subject site were allocated 15 L/s fire flow @ 2/3 PH demand. 

3. For the 2031 planning horizon, a fire flow hydraulic analysis was undertaken on all hydrants 

servicing the local network, at pre- and post-development. Any deficiencies in the network 

were investigated and appropriate solutions determined.  

4. Modelling results were verified and findings reported. 
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3 RESULTS  

3.1 Internal Pipe Network  

As per the methodology described in Section 2.2 of this report, a standard flow and fire flow hydraulic 

analysis was undertaken on the development’s proposed internal water supply network, at the 2031 

planning horizon. The analysis identified that the infrastructure presented in Table 3 and Appendix 3 

achieved RCC’s minimum Design Standards, across both development stages. Key outcomes are as 

follows.  

 The proposed reticulation layout presented a standard flow minimum pressure of 51.5 m, at 

node Junction_114, across all development stages. This is in compliance with RCC’s minimum 

pressure standard of 22.0 m.  

 The proposed reticulation layout presented a 2/3 peak hour and peak hour fire flow minimum 

pressure of 25.0 m and 17.7 m, respectively. This occurred at node Junction_156 and is in 

compliance with RCC’s minimum design standard of 12.0 m and positive pressure, 

respectively. 

 The maximum service pressure was 91.3 m at node Junction_124, based on a ground level of 

RL 19.25 m, across all development stages. This is not in compliance with RCC’s maximum 

service pressure standard of 55.0 m and may trigger the need for pressure management. 

 The proposed reticulation layout presented a peak hour maximum pipe velocity of 0.2 m/s on 

pipe “Pipe_279”, which is well below RCC’s maximum velocity requirement of 2.5 m/s. 

Table 3. Summary of recommended infrastructure for the development’s internal water supply network 

Description Location Diameter (DN) Length (m) 

Reticulation pipe 
Within the development site 

100 1,440.0 

Reticulation pipe 150 1,150.0 

Refer to Appendix 4 for the raw network modelling results. 

 

3.2 External Pipe Network 

As per the methodology described in Section 2.2 of this report, a standard flow and fire flow hydraulic 

analysis was undertaken on RCC’s external water supply network, at the 2041 planning horizon. A 

summary of results is presented in Tables 4 and 5 below.  
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Table 4. Standard flow network modelling results for RCC’s external network 

 Planning Scenario 

Provision 
2031 Network Pre-

develop. 
2031 Network Post-

develop. 

Connection point 1 (Junction_58) min. pressure (m) 54.5 49.8 

Connection point 2 (J7699) min. pressure (m) 55.7 50.9 

Network min. pressure (m) 26.3 25.5 

Network min. pressure node ID Junction_14 Junction_14 

Network no. min. pressure failures 0 0 

Max. pipe velocity (m/s) 2.4 2.4 

Network max. velocity ID 9754 9754 

Network no. max. velocity failures 0 0 

 

Table 5. Fire flow network modelling results for RCC’s external network 

  Planning Scenarios 

Scenario 
2031 Network Pre-

develop. 
2031 Network Post-

develop. 

2/3 Peak 
Hour 

Site hydrant 1 (Junction_58) min. pressure (m)  35.8 27.3 

Site hydrant 1 (J7699)  min. pressure (m) 35.1 27.6 

Network hydrants min. pressure (m) 21.9 21.4 

Network hydrant min. pressure node ID J4604 J4604 

Network hydrants no. failures 0 0 

Peak 
Hour 

Network hydrants min. pressure (m) 16.8 16.1 

Network hydrant min. pressure node ID wNode_247 wNode_247 

Network hydrants no. failures 0 0 

Note:  At peak hour, the same nodes failed with a minimum pressure around -8.0 m. All remaining nodes had positive 

pressure with the next lowest being 8.5 m.  

The results in Tables 4 and 5 demonstrate that the external network performed within RCC’s Design 

Standards, across all scenarios. No water supply infrastructure upgrades are therefore required to 

service the proposed development. 

  



 

8 

4 CONCLUSION 

A residential subdivision at 76–94 Springacre Road, 96–108 Springacre Road, 110–118 Springacre Road 

and 124–138 Springacre Road, Thornlands QLD 4164 is currently in the planning phase of the 

development approval process. The site is legally described as Lot 13 on RP53653, Lot 14 on RP53653, 

Lot 2 on RP128089 and Lot 16 on RP53653, and forms part of the initial stages for the Southern 

Thornlands Priority Development Area (PDA).  

The development will comprise of a total of 11 x duplex lots and 165 x residential freehold lots, 

delivered over two separate stages, as per the following breakdown.  

Stage 1 

 5 × lots with duplex unit 

 88 × residential freehold lots 

Stage 2 

 6 × lots with duplex unit 

 77 × residential freehold lots 

As part of the infrastructure planning process, a water supply modelling assessment was undertaken 

to confirm the proposed service strategy for the development site. This consisted of the following.   

 A capacity assessment on Redland City Council’s (RCC) external water supply network, to 

determine if the site’s additional demand will impact the existing system and trigger the need 

for infrastructure upgrades. 

 A hydraulic modelling assessment of the development’s internal pipe reticulation, to ensure 

adequate service will be provided to each allotment. 

H2One Pty Ltd was engaged to undertake the hydraulic modelling assessment to confirm the proposed 

service strategy, in accordance with RCC’s Design Standards; “South East Queensland Water Supply 

and Sewerage Design and Construction Code” (2025). The hydraulic analysis identified that the 

external water supply network and the development’s proposed internal pipe layout achieved RCC’s 

minimum design standards. Water supply infrastructure upgrades are not required to service the 

proposed development.  

It is recommended that RCC independently confirms the modelling outcomes presented in this report, 

and approves the proposed water supply service strategy for the development at 76 - 94 Springacre 

Road, 96 - 108 Springacre Road, 110 - 118 Springacre Road and 124 - 138 Springacre Road, Thornlands 

QLD, with consideration to the overall trunk infrastructure master plan for the Thornlands PDA.   

Detailed modelling results and system plans can be observed in Appendices 1 through 4.  
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6 APPENDICES 
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Appendix 1. Development layout plan  
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 Appendix 2. Local water supply network servicing the development site (DMA208) 
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Appendix 3. Water supply pipe layout for the development 
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Appendix 4. Raw modelling results for the development’s internal pipe reticulation  

Pipes 

Stage ID 
Diameter 

(DN) 
HW Co-
efficient 

Length (m) 
SF PH Flow 
Rate (L/s) 

SF PH 
Velocity 

(m/s) 

SF PH Head 
Loss (m/km) 

Stage 1 

Pipe_175 150 110  122.2   1.7   0.10   0.14  

Pipe_277 150 110  45.2   1.7   0.10   0.14  

Pipe_278 150 110  92.1   1.5   0.08   0.11  

Pipe_279 150 110  56.9   1.6   0.09   0.12  

Pipe_280 100 100  187.4   0.2   0.03   0.02  

Pipe_281 150 110  21.5   1.2   0.07   0.07  

Pipe_282 150 110  42.5   0.6   0.04   0.02  

Pipe_283 100 100  103.5   0.4   0.05   0.07  

Pipe_284 150 110  82.1   0.1   0.02   0.01  

Pipe_285 150 110  24.0   0.1   0.06   0.05  

Pipe_286 100 100  184.0   0.5   0.06   0.10  

Pipe_295 150 110  50.6   0.2   0.01   0.00  

Pipe_319 150 110  28.1   0.4   0.02   0.01  

Pipe_320 100 100  74.0   0.2   0.03   0.02  

Pipe_328 100 100  158.6   0.2   0.02   0.02  

Pipe_330 150 110  28.6   0.1   0.00   0.00  

Pipe_332 100 100  86.2   0.1   0.00   0.00  

Pipe_336 150 110  43.7   1.0   0.06   0.05  

Pipe_337 150 110  122.0   1.0   0.06   0.05  

Pipe_338 150 110  3.0   1.0   0.06   0.05  

Pipe_339 150 110  29.7   1.0   0.06   0.05  

Pipe_357 150 110  25.3   0.1   0.06   0.05  

Stage 1 & 2 

Pipe_175 150 110  122.2   3.1   0.17   0.40  

Pipe_277 150 110  45.2   3.1   0.17   0.40  

Pipe_278 150 110  92.1   2.8   0.16   0.34  

Pipe_279 150 110  56.9   3.5   0.20   0.51  

Pipe_280 100 100  187.4   0.6   0.08   0.17  

Pipe_281 150 110  21.5   2.7   0.15   0.31  

Pipe_282 150 110  42.5   2.0   0.11   0.18  

Pipe_283 100 100  103.5   0.5   0.06   0.12  

Pipe_284 150 110  82.1   0.1   0.05   0.04  

Pipe_285 150 110  24.0   0.1   0.11   0.17  

Pipe_286 100 100  184.0   0.8   0.11   0.31  

Pipe_295 150 110  50.6   0.6   0.04   0.02  

Pipe_319 150 110  28.1   1.8   0.10   0.15  

Pipe_320 100 100  74.0   0.8   0.10   0.26  

Pipe_321 100 100  31.8   0.9   0.12   0.38  

Pipe_322 100 100  26.6   0.6   0.07   0.15  

Pipe_323 100 100  172.1   0.1   0.00   0.00  

Pipe_324 100 100  160.1   0.2   0.02   0.02  

Pipe_325 100 100  149.5   0.1   0.02   0.02  

Pipe_326 100 100  59.1   0.1   0.07   0.15  

Pipe_327 100 100  44.7   0.1   0.12   0.38  

Pipe_328 100 100  158.6   0.3   0.04   0.04  

Pipe_329 150 110  75.3   0.1   0.03   0.01  

Pipe_330 150 110  28.6   0.1   0.02   0.01  

Pipe_331 150 110  257.6   0.1   0.05   0.03  

Pipe_332 100 100  86.2   0.1   0.05   0.07  

Pipe_336 150 110  43.7   1.9   0.11   0.17  

Pipe_337 150 110  122.0   1.9   0.11   0.17  

Pipe_338 150 110  3.0   1.9   0.11   0.17  

Pipe_339 150 110  29.7   1.9   0.11   0.17  

Pipe_357 150 110  25.3   0.1   0.11   0.17  

Note:  “SF” is “standard flow”, “PH” is “peak hour” and “HW” is “Hazen-Williams” 
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Nodes 

 

Stage ID Demand  (EP) RL AHD (m) 
SF PH 

Demand (L/s) 
SF PH 

Pressure (m) 
Fire Flow 

(L/s) 

FF 2/3 PH 
Pressure  

 (m) 

Stage 1 

Junction_114 0.0 40.00 0.00 54.1 15.0 30.7 

Junction_116 19.7 36.00 0.21 58.1 15.0 34.3 

Junction_117 19.7 36.50 0.21 57.6 15.0 33.3 

Junction_118 19.7 36.75 0.21 57.4 15.0 32.9 

Junction_119 19.7 36.75 0.21 57.4 15.0 32.7 

Junction_120 19.7 31.25 0.21 62.9 15.0 35.4 

Junction_121 19.7 31.25 0.21 62.9 15.0 38.8 

Junction_122 0.0 33.00 0.00 61.1 15.0 37.0 

Junction_123 19.7 20.00 0.21 74.1 15.0 45.7 

Junction_124 19.7 19.25 0.21 74.9 15.0 44.7 

Junction_126 19.7 38.00 0.21 56.1 15.0 30.4 

Junction_127 19.7 37.25 0.21 56.9 15.0 27.2 

Junction_129 0.0 32.00 0.00 62.1 15.0 36.1 

Junction_130 0.0 32.00 0.00 62.1 15.0 36.1 

Junction_133 0.0 38.00 0.00 56.1 15.0 30.1 

Junction_134 0.0 39.00 0.00 55.1 15.0 29.1 

Junction_149 19.7 22.00 0.21 72.1 15.0 41.7 

Junction_155 19.7 37.25 0.21 56.9 15.0 32.0 

Junction_156 19.7 37.50 0.21 56.6 15.0 29.7 

Stage 1 & 2 

Junction_114 0.0 40.00 0.00 51.5 15.0  28.4  

Junction_116 19.7 36.00 0.21 55.5 15.0  32.0  

Junction_117 19.7 36.50 0.21 54.9 15.0  31.1  

Junction_118 19.7 36.75 0.21 54.7 15.0  30.7  

Junction_119 19.7 36.75 0.21 54.7 15.0  30.5  

Junction_120 19.7 31.25 0.21 60.2 15.0  33.8  

Junction_121 19.7 31.25 0.21 60.2 15.0  36.7  

Junction_122 0.0 33.00 0.00 58.5 15.0  35.0  

Junction_123 19.7 20.00 0.21 71.4 15.0  46.7  

Junction_124 19.7 19.25 0.21 72.2 15.0  47.3  

Junction_126 19.7 38.00 0.21 53.5 15.0  28.2  

Junction_127 19.7 37.25 0.21 54.2 15.0  25.3  

Junction_129 0.0 32.00 0.00 59.5 15.0  33.9  

Junction_130 0.0 32.00 0.00 59.5 15.0  33.9  

Junction_133 0.0 38.00 0.00 53.5 15.0  28.0  

Junction_134 0.0 39.00 0.00 52.5 15.0  27.1  

Junction_149 19.7 22.00 0.21 69.4 15.0  42.7  

Junction_150 38.3 25.50 0.37 65.9 15.0  39.2  

Junction_151 38.3 27.00 0.37 64.4 15.0  36.3  

Junction_152 38.3 28.00 0.37 63.4 15.0  34.6  

Junction_153 38.3 36.00 0.37 55.4 15.0  26.7  

Junction_154 38.3 36.75 0.37 54.6 15.0  26.3  

Junction_155 19.7 37.25 0.21 54.2 15.0  26.6  

Junction_156 19.7 37.50 0.21 53.9 15.0  25.0  

Junction_171 38.3 30.00 0.37 61.4 15.0  28.9  
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Appendix G. Springacre Road 
Design and Checks  
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Sight Distance Report
Project: Springacre Rd
Directory: C:\Users\Design Civil\OneDrive - Design Civil\_PROJECTS\Empower\Springacre

Rd\12d\Design\Springacre Rd
User: Design Civil
Created: 2025-12-08T12:59:09

Parameters

General
Centreline: CONTROL/ROAD->RD01
Ground tin: tin super ALL
Start chainage: 0.000
End chainage: 805.161
Chainage interval: 5.000
Trial interval: 10.000
Minimum distance: Calculated by safe limit
Maximum distance: 200.000
Assumed safe at ends? true

Eye & Target
Eye height: 1.100
Eye offset: -1.750
Target height: 1.250
Target offset: -1.750

Safe Limit
Speed value: 70
Reaction time: 2.00
Deceleration coefficient: 0.41
Safe distance rounding: 5 (up)

Sight distance forward

CHAINAGE SIGHT
DISTANCE
ACHIEVED

SIGHT
DISTANCE
REQUIRED

STATUS OBSTRUCTION

TYPE CHAINAGE OFFSET HEIGHT NAME

5.000 161.959 85.000 passed Tin 89.660 -1.309 42.229 tin super
ALL

10.000 158.975 85.000 passed Tin 91.844 -1.088 42.315 tin super
ALL

15.000 156.328 85.000 passed Tin 94.000 -0.877 42.397 tin super
ALL
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CHAINAGE SIGHT
DISTANCE
ACHIEVED

SIGHT
DISTANCE
REQUIRED

STATUS OBSTRUCTION

TYPE CHAINAGE OFFSET HEIGHT NAME

20.000 154.799 85.000 passed Tin 97.000 -0.625 42.508 tin super
ALL

25.000 154.145 85.000 passed Tin 101.000 -0.352 42.649 tin super
ALL

30.000 154.053 85.000 passed Tin 105.485 -0.104 42.798 tin super
ALL

35.000 154.209 85.000 passed Tin 110.000 0.092 42.939 tin super
ALL

40.000 154.271 85.000 passed Tin 114.500 0.231 43.071 tin super
ALL

45.000 154.140 85.000 passed Tin 118.545 0.321 43.182 tin super
ALL

50.000 153.913 85.000 passed Tin 122.597 0.345 43.286 tin super
ALL

55.000 154.007 85.000 passed Tin 127.500 0.293 43.400 tin super
ALL

60.000 154.188 85.000 passed Tin 132.973 0.192 43.516 tin super
ALL

65.000 154.480 85.000 passed Tin 138.000 0.068 43.612 tin super
ALL

70.000 155.179 85.000 passed Tin 143.500 -0.097 43.706 tin super
ALL

75.000 156.424 85.000 passed Tin 149.000 -0.293 43.787 tin super
ALL

80.000 158.339 85.000 passed Tin 154.000 -0.508 43.850 tin super
ALL

85.000 161.050 85.000 passed Tin 159.500 -0.736 43.908 tin super
ALL

90.000 164.801 85.000 passed Tin 165.000 -0.964 43.955 tin super
ALL

95.000 169.880 85.000 passed Tin 170.500 -1.176 43.991 tin super
ALL

100.000 176.746 85.000 passed Tin 175.500 -1.353 44.014 tin super
ALL

105.000 186.165 85.000 passed Tin 181.000 -1.501 44.030 tin super
ALL

110.000 199.402 85.000 passed Tin 186.000 -1.616 44.034 tin super
ALL

115.000 200.000 85.000 passed Object
120.000 200.000 85.000 passed Object

125.000 200.000 85.000 passed Object
130.000 200.000 90.000 passed Object

135.000 200.000 90.000 passed Object
140.000 200.000 90.000 passed Object

145.000 200.000 90.000 passed Object
150.000 200.000 90.000 passed Object

155.000 200.000 90.000 passed Object
160.000 200.000 90.000 passed Object

165.000 200.000 90.000 passed Object
170.000 200.000 90.000 passed Object

175.000 200.000 90.000 passed Object
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CHAINAGE SIGHT
DISTANCE
ACHIEVED

SIGHT
DISTANCE
REQUIRED

STATUS OBSTRUCTION

TYPE CHAINAGE OFFSET HEIGHT NAME

180.000 200.000 90.000 passed Object

185.000 200.000 90.000 passed Object
190.000 200.000 90.000 passed Object

195.000 200.000 90.000 passed Object
200.000 200.000 90.000 passed Object

205.000 200.000 90.000 passed Object
210.000 200.000 90.000 passed Object

215.000 200.000 90.000 passed Object
220.000 200.000 90.000 passed Object

225.000 200.000 90.000 passed Object
230.000 200.000 90.000 passed Object

235.000 200.000 90.000 passed Object
240.000 200.000 90.000 passed Object

245.000 200.000 90.000 passed Object
250.000 200.000 90.000 passed Object

255.000 200.000 90.000 passed Object
260.000 200.000 90.000 passed Object

265.000 200.000 90.000 passed Object
270.000 200.000 90.000 passed Object

275.000 200.000 90.000 passed Object
280.000 200.000 90.000 passed Object

285.000 200.000 90.000 passed Object
290.000 200.000 90.000 passed Object

295.000 200.000 90.000 passed Object
300.000 200.000 90.000 passed Object

305.000 200.000 90.000 passed Object
310.000 200.000 90.000 passed Object

315.000 200.000 90.000 passed Object
320.000 200.000 90.000 passed Object

325.000 200.000 90.000 passed Object
330.000 200.000 90.000 passed Object

335.000 200.000 90.000 passed Object
340.000 200.000 90.000 passed Object

345.000 200.000 90.000 passed Object
350.000 200.000 90.000 passed Object

355.000 196.494 90.000 passed Tin 472.000 -0.559 40.945 tin super
ALL

360.000 192.730 90.000 passed Tin 473.500 -0.572 40.912 tin super
ALL

365.000 189.068 90.000 passed Tin 474.586 -0.594 40.887 tin super
ALL

370.000 185.523 90.000 passed Tin 476.000 -0.619 40.854 tin super
ALL

375.000 182.106 90.000 passed Tin 477.094 -0.651 40.828 tin super
ALL
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CHAINAGE SIGHT
DISTANCE
ACHIEVED

SIGHT
DISTANCE
REQUIRED

STATUS OBSTRUCTION

TYPE CHAINAGE OFFSET HEIGHT NAME

380.000 178.832 90.000 passed Tin 478.599 -0.690 40.791 tin super
ALL

385.000 175.720 90.000 passed Tin 480.106 -0.736 40.753 tin super
ALL

390.000 172.787 90.000 passed Tin 482.000 -0.795 40.705 tin super
ALL

395.000 170.054 90.000 passed Tin 484.125 -0.870 40.648 tin super
ALL

400.000 167.544 90.000 passed Tin 486.000 -0.953 40.596 tin super
ALL

405.000 165.280 90.000 passed Tin 488.152 -1.055 40.535 tin super
ALL

410.000 163.292 90.000 passed Tin 490.500 -1.179 40.465 tin super
ALL

415.000 161.603 90.000 passed Tin 493.192 -1.335 40.383 tin super
ALL

420.000 160.243 90.000 passed Tin 496.500 -1.545 40.278 tin super
ALL

425.000 159.250 90.000 passed Tin 499.754 -1.780 40.169 tin super
ALL

430.000 158.633 90.000 passed Tin 503.707 -2.058 40.032 tin super
ALL

435.000 158.337 90.000 passed Tin 508.666 -2.344 39.853 tin super
ALL

440.000 158.299 90.000 passed Tin 514.500 -2.588 39.633 tin super
ALL

445.000 158.497 90.000 passed Tin 520.608 -2.746 39.391 tin super
ALL

450.000 158.704 90.000 passed Tin 526.600 -2.809 39.142 tin super
ALL

455.000 158.737 90.000 passed Tin 532.500 -2.807 38.886 tin super
ALL

460.000 158.744 90.000 passed Tin 537.500 -2.788 38.658 tin super
ALL

465.000 158.699 95.000 passed Tin 542.500 -2.736 38.422 tin super
ALL

470.000 158.604 95.000 passed Tin 547.500 -2.652 38.177 tin super
ALL

475.000 158.562 95.000 passed Tin 552.500 -2.533 37.923 tin super
ALL

480.000 158.502 95.000 passed Tin 557.500 -2.353 37.661 tin super
ALL

485.000 158.302 95.000 passed Tin 562.500 -2.136 37.391 tin super
ALL

490.000 158.060 95.000 passed Tin 567.500 -1.914 37.111 tin super
ALL

495.000 158.002 95.000 passed Tin 572.500 -1.685 36.822 tin super
ALL

500.000 158.262 95.000 passed Tin 577.000 -1.465 36.554 tin super
ALL

505.000 158.856 95.000 passed Tin 581.500 -1.279 36.278 tin super
ALL
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CHAINAGE SIGHT
DISTANCE
ACHIEVED

SIGHT
DISTANCE
REQUIRED

STATUS OBSTRUCTION

TYPE CHAINAGE OFFSET HEIGHT NAME

510.000 162.133 95.000 passed Tin 586.500 -1.172 35.959 tin super
ALL

515.000 169.414 95.000 passed Tin 591.339 -1.125 35.640 tin super
ALL

520.000 179.864 95.000 passed Tin 596.000 -1.119 35.323 tin super
ALL

525.000 200.000 95.000 passed Object
530.000 200.000 95.000 passed Object

535.000 200.000 95.000 passed Object
540.000 200.000 95.000 passed Object

545.000 200.000 95.000 passed Object
550.000 200.000 95.000 passed Object

555.000 200.000 100.000 passed Object
560.000 200.000 100.000 passed Object

565.000 200.000 100.000 passed Object
570.000 200.000 100.000 passed Object

575.000 200.000 100.000 passed Object
580.000 200.000 100.000 passed Object

585.000 200.000 100.000 passed Object
590.000 200.000 100.000 passed Object

595.000 200.000 100.000 passed Object
600.000 200.000 100.000 passed Object

605.000 200.000 100.000 passed Object
610.000 190.000 100.000 passed Object

615.000 190.000 100.000 passed Object
620.000 180.000 100.000 passed Object

625.000 180.000 100.000 passed Object
630.000 170.000 100.000 passed Object

635.000 170.000 100.000 passed Object
640.000 160.000 100.000 passed Object

645.000 160.000 100.000 passed Object
650.000 150.000 100.000 passed Object

655.000 150.000 100.000 passed Object
660.000 140.000 100.000 passed Object

665.000 140.000 100.000 passed Object
670.000 130.000 100.000 passed Object

675.000 130.000 100.000 passed Object
680.000 120.000 100.000 passed Object

685.000 120.000 100.000 passed Object
690.000 110.000 100.000 passed Object

695.000 110.000 100.000 passed Object
700.000 100.000 95.000 passed Object

705.000 100.000 95.000 passed Object
710.000 90.000 95.000 passed Object

715.000 90.000 95.000 passed Object

10/12/2025, 17:27 Sight Distance Report - 12d Model

file:///C:/Users/bodjam1/OneDrive - B.M.D. Holdings Pty. Limited/Documents/EMPOWER/B00702/Springacre Road Design/SISD_Interim.html 5/11



CHAINAGE SIGHT
DISTANCE
ACHIEVED

SIGHT
DISTANCE
REQUIRED

STATUS OBSTRUCTION

TYPE CHAINAGE OFFSET HEIGHT NAME

720.000 80.000 95.000 passed Object

725.000 80.000 95.000 passed Object
730.000 70.000 95.000 passed Object

735.000 70.000 95.000 passed Object
740.000 60.000 95.000 passed Object

745.000 60.000 95.000 passed Object
750.000 50.000 95.000 passed Object

755.000 50.000 95.000 passed Object
760.000 40.000 95.000 passed Object

765.000 40.000 95.000 passed Object
770.000 30.000 95.000 passed Object

775.000 30.000 95.000 passed Object
780.000 20.000 95.000 passed Object

785.000 20.000 95.000 passed Object
790.000 10.000 95.000 passed Object

795.000 10.000 95.000 passed Object
800.000 0.000 95.000 passed Object

805.000 0.000 95.000 passed Object

Sight distance reverse

CHAINAGE SIGHT
DISTANCE
ACHIEVED

SIGHT
DISTANCE
REQUIRED

STATUS OBSTRUCTION

TYPE CHAINAGE OFFSET HEIGHT NAME

805.000 200.000 85.000 passed Object
800.000 200.000 85.000 passed Object

795.000 200.000 85.000 passed Object
790.000 200.000 80.000 passed Object

785.000 200.000 80.000 passed Object
780.000 200.000 80.000 passed Object

775.000 200.000 80.000 passed Object
770.000 200.000 80.000 passed Object

765.000 200.000 80.000 passed Object
760.000 200.000 80.000 passed Object

755.000 200.000 80.000 passed Object
750.000 200.000 80.000 passed Object

745.000 200.000 80.000 passed Object
740.000 200.000 80.000 passed Object

735.000 200.000 80.000 passed Object
730.000 200.000 80.000 passed Object

725.000 199.850 80.000 passed Tin 606.547 2.387 34.663 tin super
ALL

720.000 194.922 80.000 passed Tin 606.547 2.411 34.664 tin super
ALL
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CHAINAGE SIGHT
DISTANCE
ACHIEVED

SIGHT
DISTANCE
REQUIRED

STATUS OBSTRUCTION

TYPE CHAINAGE OFFSET HEIGHT NAME

715.000 190.054 80.000 passed Tin 606.000 2.430 34.704 tin super
ALL

710.000 185.698 80.000 passed Tin 605.500 2.450 34.741 tin super
ALL

705.000 181.653 80.000 passed Tin 604.500 2.465 34.814 tin super
ALL

700.000 177.922 80.000 passed Tin 603.500 2.479 34.886 tin super
ALL

695.000 174.239 80.000 passed Tin 602.000 2.486 34.993 tin super
ALL

690.000 170.844 80.000 passed Tin 600.500 2.490 35.100 tin super
ALL

685.000 167.476 80.000 passed Tin 599.000 2.493 35.205 tin super
ALL

680.000 164.111 80.000 passed Tin 597.000 2.488 35.344 tin super
ALL

675.000 160.789 80.000 passed Tin 595.500 2.488 35.448 tin super
ALL

670.000 157.737 80.000 passed Tin 593.500 2.477 35.584 tin super
ALL

665.000 160.883 80.000 passed Tin 591.000 2.338 35.749 tin super
ALL

660.000 157.614 80.000 passed Tin 587.500 2.267 35.980 tin super
ALL

655.000 154.734 80.000 passed Tin 582.000 2.116 36.331 tin super
ALL

650.000 160.541 80.000 passed Tin 577.000 1.781 36.636 tin super
ALL

645.000 161.088 80.000 passed Tin 571.500 1.556 36.963 tin super
ALL

640.000 160.018 80.000 passed Tin 566.000 1.331 37.279 tin super
ALL

635.000 157.394 80.000 passed Tin 560.158 1.109 37.603 tin super
ALL

630.000 158.023 80.000 passed Tin 554.636 0.956 37.898 tin super
ALL

625.000 158.385 80.000 passed Tin 549.500 0.857 38.163 tin super
ALL

620.000 158.535 80.000 passed Tin 544.092 0.788 38.432 tin super
ALL

615.000 157.453 80.000 passed Tin 510.534 0.791 40.035 tin super
ALL

610.000 154.871 80.000 passed Tin 510.540 0.835 40.036 tin super
ALL

605.000 152.503 85.000 passed Tin 510.549 0.887 40.038 tin super
ALL

600.000 150.406 85.000 passed Tin 510.557 0.941 40.040 tin super
ALL

595.000 148.692 85.000 passed Tin 510.573 0.999 40.040 tin super
ALL

590.000 147.394 85.000 passed Tin 510.187 1.072 40.057 tin super
ALL
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CHAINAGE SIGHT
DISTANCE
ACHIEVED

SIGHT
DISTANCE
REQUIRED

STATUS OBSTRUCTION

TYPE CHAINAGE OFFSET HEIGHT NAME

585.000 146.701 85.000 passed Tin 509.945 1.144 40.067 tin super
ALL

580.000 146.860 85.000 passed Tin 509.665 1.223 40.079 tin super
ALL

575.000 147.451 85.000 passed Tin 502.596 1.609 40.332 tin super
ALL

570.000 148.858 85.000 passed Tin 502.582 1.686 40.336 tin super
ALL

565.000 152.149 85.000 passed Tin 502.580 1.772 40.339 tin super
ALL

560.000 158.491 85.000 passed Tin 502.608 1.867 40.341 tin super
ALL

555.000 170.223 85.000 passed Tin 502.676 1.972 40.342 tin super
ALL

550.000 193.386 85.000 passed Tin 502.766 2.092 40.340 tin super
ALL

545.000 200.000 85.000 passed Object

540.000 200.000 85.000 passed Object
535.000 200.000 85.000 passed Object

530.000 200.000 85.000 passed Object
525.000 200.000 85.000 passed Object

520.000 200.000 85.000 passed Object
515.000 200.000 85.000 passed Object

510.000 200.000 85.000 passed Object
505.000 200.000 85.000 passed Object

500.000 200.000 85.000 passed Object
495.000 200.000 85.000 passed Object

490.000 200.000 85.000 passed Object
485.000 200.000 85.000 passed Object

480.000 200.000 85.000 passed Object
475.000 200.000 85.000 passed Object

470.000 200.000 85.000 passed Object
465.000 200.000 85.000 passed Object

460.000 200.000 85.000 passed Object
455.000 200.000 85.000 passed Object

450.000 200.000 85.000 passed Object
445.000 200.000 85.000 passed Object

440.000 200.000 85.000 passed Object
435.000 200.000 85.000 passed Object

430.000 200.000 85.000 passed Object
425.000 200.000 85.000 passed Object

420.000 200.000 85.000 passed Object
415.000 200.000 85.000 passed Object

410.000 200.000 85.000 passed Object
405.000 200.000 85.000 passed Object

400.000 200.000 85.000 passed Object
395.000 200.000 85.000 passed Object
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CHAINAGE SIGHT
DISTANCE
ACHIEVED

SIGHT
DISTANCE
REQUIRED

STATUS OBSTRUCTION

TYPE CHAINAGE OFFSET HEIGHT NAME

390.000 200.000 85.000 passed Object

385.000 200.000 85.000 passed Object
380.000 200.000 85.000 passed Object

375.000 200.000 85.000 passed Object
370.000 200.000 85.000 passed Object

365.000 200.000 85.000 passed Object
360.000 200.000 85.000 passed Object

355.000 200.000 85.000 passed Object
350.000 200.000 85.000 passed Object

345.000 200.000 85.000 passed Object
340.000 200.000 85.000 passed Object

335.000 200.000 85.000 passed Object
330.000 200.000 85.000 passed Object

325.000 200.000 85.000 passed Object
320.000 200.000 85.000 passed Object

315.000 200.000 85.000 passed Object
310.000 200.000 85.000 passed Object

305.000 200.000 85.000 passed Object
300.000 197.300 85.000 passed Tin 183.500 2.065 44.124 tin super

ALL

295.000 193.717 85.000 passed Tin 182.000 2.107 44.122 tin super
ALL

290.000 190.187 85.000 passed Tin 180.500 2.153 44.120 tin super
ALL

285.000 183.203 85.000 passed Tin 182.500 2.076 44.122 tin super
ALL

280.000 179.854 85.000 passed Tin 181.000 2.124 44.120 tin super
ALL

275.000 176.637 85.000 passed Tin 179.000 2.180 44.116 tin super
ALL

270.000 173.568 85.000 passed Tin 177.000 2.244 44.110 tin super
ALL

265.000 170.659 85.000 passed Tin 174.500 2.320 44.101 tin super
ALL

260.000 167.927 85.000 passed Tin 172.500 2.404 44.092 tin super
ALL

255.000 165.380 85.000 passed Tin 169.642 2.506 44.077 tin super
ALL

250.000 163.045 85.000 passed Tin 167.000 2.616 44.061 tin super
ALL

245.000 160.942 90.000 passed Tin 163.608 2.741 44.035 tin super
ALL

240.000 159.088 90.000 passed Tin 160.500 2.870 44.009 tin super
ALL

235.000 157.497 90.000 passed Tin 156.569 3.017 43.969 tin super
ALL

230.000 156.206 90.000 passed Tin 152.500 3.167 43.922 tin super
ALL

225.000 155.138 90.000 passed Tin 148.528 3.301 43.870 tin super
ALL
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CHAINAGE SIGHT
DISTANCE
ACHIEVED

SIGHT
DISTANCE
REQUIRED

STATUS OBSTRUCTION

TYPE CHAINAGE OFFSET HEIGHT NAME

220.000 154.181 90.000 passed Tin 144.011 3.426 43.802 tin super
ALL

215.000 153.689 90.000 passed Tin 140.510 3.510 43.743 tin super
ALL

210.000 153.330 90.000 passed Tin 137.000 3.564 43.678 tin super
ALL

205.000 153.057 90.000 passed Tin 132.031 3.625 43.576 tin super
ALL

200.000 152.870 90.000 passed Tin 127.000 3.658 43.465 tin super
ALL

195.000 152.617 90.000 passed Tin 122.608 3.649 43.361 tin super
ALL

190.000 152.182 90.000 passed Tin 116.500 3.632 43.204 tin super
ALL

185.000 151.526 90.000 passed Tin 111.011 3.522 43.053 tin super
ALL

180.000 150.708 90.000 passed Tin 107.000 3.359 42.931 tin super
ALL

175.000 151.410 90.000 passed Tin 102.445 3.119 42.783 tin super
ALL

170.000 151.274 90.000 passed Tin 97.401 2.814 42.608 tin super
ALL

165.000 158.008 90.000 passed Tin 93.343 2.411 42.456 tin super
ALL

160.000 160.000 90.000 passed Object

155.000 150.000 90.000 passed Object
150.000 150.000 90.000 passed Object

145.000 140.000 90.000 passed Object
140.000 140.000 95.000 passed Object

135.000 130.000 95.000 passed Object
130.000 130.000 95.000 passed Object

125.000 120.000 95.000 passed Object
120.000 120.000 95.000 passed Object

115.000 110.000 95.000 passed Object
110.000 110.000 95.000 passed Object

105.000 100.000 95.000 passed Object
100.000 100.000 95.000 passed Object

95.000 90.000 95.000 passed Object
90.000 90.000 95.000 passed Object

85.000 80.000 95.000 passed Object
80.000 80.000 95.000 passed Object

75.000 70.000 95.000 passed Object
70.000 70.000 95.000 passed Object

65.000 60.000 95.000 passed Object
60.000 60.000 95.000 passed Object

55.000 50.000 95.000 passed Object
50.000 50.000 95.000 passed Object

45.000 40.000 95.000 passed Object
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CHAINAGE SIGHT
DISTANCE
ACHIEVED

SIGHT
DISTANCE
REQUIRED

STATUS OBSTRUCTION

TYPE CHAINAGE OFFSET HEIGHT NAME

40.000 40.000 95.000 passed Object

35.000 30.000 95.000 passed Object
30.000 30.000 95.000 passed Object

25.000 20.000 95.000 passed Object
20.000 20.000 95.000 passed Object

15.000 10.000 95.000 passed Object
10.000 10.000 95.000 passed Object

5.000 0.000 95.000 passed Object

Generated by 12d Model at 2025-12-08T12:59:09
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12D AQUAPLANING RISK ASSESSMENT 

12D MODEL VERSION 15.0C1t 

12D PROJECT: Springacre Rd 

12D WORKING FOLDER: C:\Users\Design Civil\OneDrive - Design Civil\_PROJECTS\Empower\Springacre Rd\12d\Design\Springacre Rd 

DATE: 08-DEC-2025 13:37:50 

ASSESSOR: DESIGN CIVIL 

VERIFIER: 

MODEL OF FLOW PATHS: AQUA/PATH/FLOW 

ROAD PAVEMENT TIN: tin super ALL 

REFERENCE STRING: CONTROL/ROAD->RD01 

RAINFALL INTENSITY (mm/hr):  211.0 

PAVEMENT TEXTURE DEPTH (mm): 0.4 

FLOW PATH SLOPE: EQUAL-AREA SLOPE 

WATER FILM DEPTH RISKS 

UNACCEPTABLE RISK >= 4.00 mm 

HIGH (ACCEPTABLE) RISK >= 3.25 mm 

MODERATE (ACCEPTABLE) RISK >= 2.50 mm 

LOW (DESIRABLE) RISK < 2.50 mm 

WATER FILM DEPTH PREDICTION 

GALLAWAY (1979) 

FLOW PATH  ID POINT LENGTH (m) DESIGN RL (m) SLOPE (%) DEPTH (mm) DEPTH RISK DEPTH RATE (mm/m) WARNING 

50   R0 1 2.578  41.044  5.46  1.21  LOW  0.39   

50   R0 2 5.155  40.905  5.40  1.78  LOW  0.35  

50   R0 3 7.733  40.769  5.34  2.21  LOW  0.29  

50   R0 4 10.310  40.637  5.24  2.58  MODERATE 0.25  

50   R0 5 12.888  40.505  5.20  2.89  MODERATE 0.22  

50   R0 6 15.465  40.372  5.19  3.16  MODERATE 0.20  

50   R0 7 18.043  40.233  5.24  3.39  HIGH  0.19  

50   R0 8 20.621  40.085  5.36  3.58  HIGH  0.17  

50   R0 9 23.198  39.926  5.53  3.73  HIGH  0.16  

50   R0 10 25.776  39.759  5.71  3.86  HIGH  0.15  

 

650   R0 1 3.546  32.377  8.92  1.11  LOW  0.31  

650   R0 2 7.091  32.059  8.96  1.62  LOW  0.23  

650   R0 3 10.637  31.744  8.91  2.02  LOW  0.19  

650   R0 4 14.182  31.432  8.86  2.34  LOW  0.16  

650   R0 5 17.728  31.122  8.81  2.62  MODERATE 0.15  

650   R0 6 21.273  30.811  8.80  2.87  MODERATE 0.13  

650   R0 7 24.819  30.494  8.84  3.09  MODERATE 0.12  

650   R0 8 28.364  30.170  8.91  3.28  HIGH  0.12  

650   R0 9 31.910  29.839  9.00  3.46  HIGH  0.11  

650   R0 10 35.456  29.509  9.06  3.63  HIGH  0.10  

 

 



Aquaplane Check 1



Aquaplane Check 2



12D MODEL - HYDROLOGICAL DESIGN SHEET 

 

Project:         Springacre Rd 

Drainage Model:  STORMWATER/MAIN 

Rainfall File:   AUS QLD Brisbane.12dhydro 

Rainfall Method: IFD Table 

Runoff C Method: QUDM 2007 

 

Minor 10 Year Storm Event 

 

Node    Node          Setout      Setout   Setout   Grate   Catch   Tc                           Catch   Catch        Catch    Time   Intensity   Runoff     Area     Full     Full     Full   Partial   Partial   Partial   Catchment     Direct   Approach       Road   Flooded   Flooded    Flooded    Road    Road   Inlet          Inlet   Bypass 

Name    Type         Easting    Northing       RL      RL   ID      Method                      Length   Slope   Retardance      Tc           I        C        A       CA   Sum CA   Qc=CIA        CA    Sum CA    Qc=CIA     Flow Qc   Flow Qdg    Flow Qa   Capacity     Depth     Width    Vel.Dep   Grade   Xfall   Curve Name   Flow Qg   Node   

 

(-)     (-)              (m)         (m)      (m)     (m)   (-)     (-)                            (m)     (%)          (-)   (min)     (mm/hr)      (-)     (ha)     (ha)     (ha)    (L/s)      (ha)      (ha)     (L/s)       (L/s)      (L/s)      (L/s)      (L/s)       (m)       (m)   (sq.m/s)     (%)     (%)   (-)            (L/s)   (-)    

 

1/2     RD PIT      25341.92   148191.86    41.22   42.56   2P      Kinematic Wave              170.00     4.0        0.150   18.13      130.47     0.70   0.8500   0.5950   0.7300    264.6    0.1641    0.2991     178.6       264.6                 264.6                                                                            264.6   -      

                                                            2I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.1500   0.1350                      0.1350                                                                                                                                                 

IN/4    HW          25331.77   148149.06    42.50   42.50   2P      Kinematic Wave              140.00     6.0        0.150   13.58      148.08     0.70   1.5817   1.1072   1.4630    601.8    0.4075    0.7634     455.9       601.8      100.0      701.8                                                                            701.8   -      

                                                            2I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.3954   0.3559                      0.3559                                                                                                                                                 

1/4     MH          25333.58   148145.98    42.43   42.43                                                                                                                                                                                                                                                                                       -      

2/4     RD PIT      25347.01   148123.13    41.94   41.94   1I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.0435   0.0392   0.0392     23.4    0.0392    0.0392      23.4        23.4                  23.4     2611.1     0.057      1.68       0.03     1.0     3.0   1G,3.3X         23.4   3/4    

3/4     RD PIT      25344.62   148106.64    41.76   41.76   1I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.0394   0.0355   0.0355     21.2    0.0355    0.0355      21.2        21.2                  21.2     3788.3     0.056      2.15       0.03     1.0     3.0   1G,3.3X         21.2   4/4    

4/4     RD PIT      25342.23   148090.11    41.57   41.57   1I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.0406   0.0365   0.0365     21.8    0.0365    0.0365      21.8        21.8                  21.8     3915.8     0.056      2.19       0.03     1.0     3.0   1G,3.3X         21.8   5/4    

5/4     RD PIT      25339.82   148073.49    41.39   41.39   1I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.0404   0.0364   0.0364     21.7    0.0364    0.0364      21.7        21.7                  21.7     3155.7     0.056      2.19       0.03     1.0     3.0   1G,3.3X         21.7   6/4    

6/4     RD PIT      25337.46   148057.15    41.21   41.21   1I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.0412   0.0370   0.0370     22.1    0.0370    0.0370      22.1        22.1                  22.1     2608.0     0.069      1.61       0.04     1.0     3.0   1G,3.3X         22.1   7/4    

7/4     AL2D        25330.24   148010.48    40.27   40.27   1I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.0773   0.0696   0.0696     41.5    0.0696    0.0696      41.5        41.5                  41.5     3782.8     0.071      1.78       0.07                                   41.5   -      

OUT/4   SAL2E       25362.32   148005.83    39.55   39.55                                                                                                                                                                                                                                                                                       -      

IN/5    HW inlet    25320.75   148069.47    41.00   41.10   1P      Direct                                                    10.00      168.00     0.70   0.0031   0.0021   0.4091    150.8    0.0021    0.2666     124.4       150.8                 150.8                                                                            150.8   -      

                                                            1I      Direct                                                     5.00      215.00     0.90   0.0276   0.0249                      0.0249                                                                                                                                                 

                                                            2P      Kinematic Wave              180.00     5.0        0.150   17.43      132.71     0.70   0.4777   0.3344                      0.1918                                                                                                                                                 

                                                            2I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.0531   0.0478                      0.0478                                                                                                                                                 

1/5     MH          25322.26   148068.34    41.55   41.55                                                                                                                                                                                                                                                                                       -      

2/5     MH          25327.01   148064.81    41.59   41.59                                                                                                                                                                                                                                                                                       -      

1/3     HW IN       25339.21   148171.94    42.86   42.86                                                                                                                                                                                  3500.0     3500.0                                                                           3500.0   -      

1/1     AL2D        25368.78   148248.29    43.55   43.55   1P      QUDM Standard Inlet Times              3.0                15.00      142.00     0.70   0.0294   0.0206   0.0698     27.5    0.0069    0.0561      33.5        33.5                  33.5     2448.5     0.077      1.95       0.05     1.0     3.0   1G,3.3X         33.5   2/1    

                                                            1I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.0547   0.0492                      0.0492                                                                                                                                                 

2/1     AL2D        25368.14   148243.84    43.35   43.35   1P      QUDM Standard Inlet Times              3.0                15.00      142.00     0.70   0.0154   0.0108   0.0431     17.0    0.0036    0.0359      21.4        21.4                  21.4     2472.1     0.068      1.58       0.04     1.0     3.0   1G,3.3X         21.4   3/1    

                                                            1I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.0359   0.0323                      0.0323                                                                                                                                                 

3/1     AL2D        25365.49   148225.53    43.15   43.15   1P      QUDM Standard Inlet Times              3.0                15.00      142.00     0.70   0.0100   0.0070   0.0431     17.0    0.0023    0.0384      23.0        23.0                  23.0     2531.0     0.069      1.64       0.04     1.0     3.0   1G,3.3X         23.0   4/1    

                                                            1I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.0401   0.0361                      0.0361                                                                                                                                                 

4/1     AL2D        25364.48   148218.60    42.94   42.94   1P      QUDM Standard Inlet Times              3.0                15.00      142.00     0.70   0.0099   0.0069   0.0425     16.8    0.0023    0.0379      22.6        22.6                  22.6     2543.7     0.069      1.63       0.04     1.0     3.0   1G,3.3X         22.6   5/1    

                                                            1I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.0396   0.0356                      0.0356                                                                                                                                                 

5/1     AL2D        25360.19   148188.91    42.74   42.74   1P      QUDM Standard Inlet Times              3.0                15.00      142.00     0.70   0.0101   0.0071   0.0435     17.2    0.0024    0.0388      23.2        23.2                  23.2     2581.0     0.069      1.65       0.04                                   23.2   -      

                                                            1I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.0405   0.0364                      0.0364                                                                                                                                                 

6/1     AL2D        25357.35   148169.32    42.32   42.33                                                                                                                                                                                                0.0                                                                              0.0   -      

OUT/1   HW outlet   25385.09   148162.78    39.04   41.50                                                                                                                                                                                                                                                                                       -      

IN/6    HW inlet    25315.28   148029.50    40.55   40.60   2P      Kinematic Wave              160.00     5.0        0.150   15.99      138.05     0.70   0.5494   0.3846   0.5082    194.9    0.1203    0.2439     145.7       194.9      100.0      294.9                                                                            294.9   -      

                                                            2I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.1374   0.1236                      0.1236                                                                                                                                                 

1/6     MH          25316.80   148029.30    41.10   41.10                                                                                                                                                                                                                                                                                       -      

2/6     AL2D        25320.62   148028.78    41.04   41.04   1I      QUDM Standard Inlet Times                                  5.00      215.00     0.90   0.0134   0.0121   0.0121      7.2    0.0121    0.0121       7.2         7.2                   7.2                                                                              7.2   -      
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