
 

Inertia Ref: 8721-C-SWDAL-003 

7/02/2020 

Ainat Group Pty Ltd 

PO Box 331 

Upper Coomera, QLD 4209 

 

RE: Stormwater Assessment for Development Application at 169-187 Teviot Road, Greenbank (Lot 18 on 
RP184970) 

Dear Nigel, 

Please find enclosed our assessment of the stormwater management components for the Development 
Application to support the proposed 40 lot subdivision located at 169-187 Teviot Road, Greenbank (Lot 18 on 
RP184970), see below figure for location of site. 

 

Figure 1 – Location of Subject Site 

 

The latest revision of this document has considered Economic Development Queensland (EDQ) response to 
further issues Item 5, to demonstrate that the proposed stormwater basin can be accommodated in the 
proposed area safely while providing adequate access for maintenance purposes. The basin will also be a 
permanent asset for the proposed residential subdivision and will be dedicated to Council upon plan sealing.  

DEV2019/1059
27 April 2020



 

The subject site is 2.0 ha and is located within the Great Flagstone Priority Development Area (PDA). 

In preparing this letter, we have documented the stormwater management systems that will need to be 
incorporated into the proposed development to ensure that the industry standards are met in accordance with 
the below: 

 The proposed development shall ensure that all stormwater drainage is directed to a lawful point of 
discharge in accordance with QUDM Section 3.4 (2013); 

 No adverse impact on adjoining or downstream properties in accordance with Queensland Urban 
Drainage Manual; and 

 Best practice solution with regards to water quality has been designed in accordance with the State 
Planning Policy (2017) and certified by an RPEQ. 

This assessment has been prepared in conjunction with Civil Dimension earthworks and servicing plans with the 
proposed stormwater management strategies documented in this report preceding other stormwater layout 
and strategies documented previously.  

In addition, it should be noted that the stormwater basin (detention / bio-retention) proposed in the south 
western corner of the site will be permanent however still consider the overall concept stormwater layout plan 
from Civil Dimensions, refer Attachment 1 for details.  

Throughout this assessment reference will be made to different lot types. ‘Smaller lots’ will refer to lots that 
range from 250 m2 to 447 m2 where ‘larger lots’ range from 516 m2 to 783 m2 (Lots 1, 14, 26, 36 & 40) Slightly 
different approaches will be taken stormwater management system for the lots that will be further elaborated 
on in later sections of the assessment.  

 

Existing Site Conditions and Catchment Parameters 

Currently, the majority of the subject site grades towards the south western corner at a grade of approximately 
5%. A small eastern portion of the site grades to the south at approximately 2% before being impeded by an 
earth mound and directed to the west, in the same direction as the larger site portion. The pre development 
site flow is conveyed to a dam located in the south western corner before they discharge across the south 
western corner of the site. For further details refer to the existing survey for the subject site and surrounds 
included as Attachment 2. 

In the post development scenario it is proposed to generally fall the site to the south western corner to mimic 
the pre development scenario and implement minimal earthworks on site. Stormwater discharge consent for 
the development has been obtained from the owner of Lot 15 on RP217719 in the form of a Deed of Agreement 
which satisfies the site requirement for a Lawful Point of Discharge (LPOD), refer Attachment 3. The consent 
allows for stormwater infrastructure to be constructed to convey stormwater to the existing overland flow 
easement (EMT A on RP217719) to the south west of the site that runs towards the existing railway line. Refer 
Inertia Engineering, Preliminary Stormwater Drainage Layout Plan (Ref: 8721-SK001) include as Attachment 4 
for discharge location and details. 



 

There is an external catchment to the north of the site that consists of landscape area. The runoff generated 
from this catchment will be conveyed through the site via Road 1. The flows generated from this catchment are 
only expected to be minor in nature and will be accounted for in the detailed design stage.  

Stormwater Quantity Management  

In accordance with Queensland Urban Design Manual (QUDM) requirements, the subject site is required to 
ensure that no adverse impacts on downstream properties or receiving water bodies are caused as a result of 
the development. It is proposed to maintain the same LPOD while ensuring no increase in peak discharges from 
the subject site for events up to and including the 1 in 100 year ARI event; refer Inertia Engineering, Preliminary 
Stormwater Drainage Layout Plan (Ref: 8721-SK001) include as Attachment 4.  

The above mentioned objective is to be achieved through the use of detention storage measures. It is proposed 
that the detention storage required on site will be utilised through the combination of individual detention tanks 
for each lot and a detention basin located in the south western portion of the site.   

In review of the existing site conditions, the subject site was analysed using the XPRAFTS software package which 
analysed the pre-developed and post-developed scenarios to determine an accurate volume of required 
detention storage. 

It has been determined that approximately 533 m3 will provide sufficient volume to mitigate all storm event flow 
rates to those evident in the pre-development scenario. The storage volume has been split between the 
individual lot tanks (269 m3) for smaller lots, a total bulk storage volume (53 m3) for the combined larger lots 
and the end of line detention basin (211 m3). The following details on the detention storage have been provided 
to document the sites ability to meet requirements for stormwater mitigation. This proposal will be subject to 
further refinement and detailed design however will still achieve the required outcomes. 

To achieve the required stormwater mitigation targets, the individual lot tanks for the smaller lots have been 
assumed to be 15 kL each with approximately 10 kL dedicated to stormwater mitigation and the remaining 5 kL 
dedicated to rainwater reuse. The individual lot tanks have been modelled as a lumped detention storage each 
with the same size outlet. It has been assumed that for the smaller lots, 200 m2 of roof area will be conveyed to 
the tank where the ground area will bypass the tank and drain directly into the proposed stormwater network. 
The ground area of the smaller lots has been modelled to consist of the remaining lot area and consist of 30% 
impervious cover. 

The larger lot storage volume has been calculated for future development of the lots. The total volume of 53 m3 
should be distributed based on the proportional area of the combined total of the 5 lots ie Lot 1 is 783 m2 and 
makes up 26% of combined lot areas, therefore should incorporate 14 m3 of detention storage. The tank will be 
required to attenuate an assumed roof area, which for the larger lots has been approximated to be 80% of the 
lot area. The remaining area has been assumed to be ground area which will bypass the larger lot detention 
system and be conveyed to directly to the detention basin.  

The detention basin incorporates a combination of retaining walls and 1 in 4 batters to achieve the required 
volume to effectively mitigate stormwater flow rate. A 1 in 6 maintenance access has been considered from the 
proposed new road to basin surface level. 

The storage volume types and other parameters were modelled as detailed below to effectively mitigate flow 
rates. A snapshot of the overall model setup has been provided in Figure 2. 



 

 

Table 2 – Detention Basin Parameters* 

Detention Basin Storage 211 m3 

Detention Basin Height 0.855 m (+ 0.3 m freeboard) 

Low Flow Outlet Pipe 375 dia RCP at Invert of Outlet pit 

High Flow Overflow Weir 3 m wide overflow weir 

Table 3 – Small Lots Individual Lot Parameters* 

Detention Tank Storage 269 m3 

Detention Component Height 0.920 m (exc. reuse component) 

Number of Tanks 34 Tanks (each lot excluding larger lots) 

Low Flow Outlet Pipe 60 dia orifice outlet 

Surcharge Pit 
600 x 600 (not required – Only in case of 

emergency) 

 

 

 

 

 

 

Table 4 – Large Lots Bulk Storage Parameters* 

Bulk Detention Storage Volume 53 m3 

Detention Storage Height 1.24 m (Indicative) 

Number of Tanks TBC 

Low Flow Outlet Pipe 100 dia outlet for each tank (Indicative) 

Surcharge Pit 
600 x 600 (not required – Only in case of 

emergency) 



 

* Note: the tank parameters specified have been documented to show the site’s aibility to meet the required 
stormwater quantity outcomes. These arrangement will be subject to further refinement at the detailed design 
stage. 

 

Figure 2 – XPRAFTS Model Setup 

 

A comparison between the peak discharge values between each of the XPRAFTS modelled scenarios is presented 
in Table 4, which demonstrates that the above detention arrangement will provide sufficient volume to mitigate 
all storm events up to and including the Q100 to pre-development flow rates. 

 

Table 4 - XPRAFTS Modelling Results 

Design Storm 

(ARI) 

Permissible Site Discharge –  

Pre Development Flow Rate 
(m3/s) 

Post-Development 

Flows, Mitigated (m3/s) 

Q2 0.322 0.323 

Q5 0.504 0.378 



 

Q10 0.622 0.495 

Q20 0.783 0.610 

Q50 0.979 0.750 

Q100 1.167 1.014 

 

 

Stormwater Quality Management  

Stormwater quality provisions will be managed on site with the use of bio-retention basin to meet stormwater 
quality compliance with the State Planning Policy (SPP) code and WSUD Engineering Guidelines. Refer Inertia 
Engineering, Preliminary Stormwater Drainage Layout Plan (Ref: 8721-SK001) include as Attachment 4. 

The proposed development catchment run-off was modelled using MUSIC (Version 6.3.0). To achieve the water 
quality objectives for South East Queensland specified in the SPP 2017 (80% TSS reduction, 60% TP reduction, 
45% TN reduction, and 90% Gross Pollutants reductions). 

The smaller lots will incorporate an underground 15kL tank for each lot with 5kL will be designated for rainwater 
tank reuse. The larger lots have been assumed to incorporate a minimum 7kL portion for reuse for each of the 
lots with further details to be confirmed at a later stage. For the purpose of modelling it has been assumed that 
the harvested rainwater will be utilised for 50% of the landscape areas on both the large and small lots. Ground 
areas for all lots will be directed over landscape buffers prior to discharge to the proposed stormwater drainage 
network.  

The entire site will be conveyed to an end of line 100 m2 bio-retention basin where it will be treated for pollutant 
removal prior to being discharged off site.  

The setup of the MUSIC model treatment train and the results of the pollutant reduction targets are presented 
in Figure 3 below. 

 



 

 

Figure 3 - Treatment Train and Results 

 

The above results meet the percent reduction water quality objectives identified by the SPP 2017.  

 

 

  



 

Conclusions 

Inertia Engineering has demonstrated the proposed development can satisfy the stormwater management 
requirements for quantity and quality in accordance with QUDM and the SPP 2017. It has been documented 
that the development will incorporate the below stormwater management systems to adhere to these 
standards. 

 269 m3 of individual lot tanks from smaller lots ie. 15 kL individual lot underground tanks, with 10 kL for 
stormwater mitigation and 5 kL for rainwater harvesting to be utilised for landscape areas. 

 53 m3 bulk detention storage volume to be distributed proportionally throughout the larger lots. 
 211 m3 detention basin storage.  
 100 m2 bio-retention basin.  

Please do not hesitate to contact me for any further clarification. 
 
Sincerely, 
 

 
Daley Curran 
Senior Civil Engineer 

Certified by:- 

 
Emma Clements 

Principal Engineer 

B.E. (Civil), M.I.E Aust, C.P.Eng, RPEQ 8614 

 

Inertia Engineering Pty Ltd 
5B 85 Hudson Road, ALBION QLD 4010 
 
Attachments:   Attachment 1 – Civil Dimensions, Concept Stormwater Layout Plan 
                           Attachment 2 – East Coast Surveys, Detail & Level Survey Plan 
                           Attachment 3 – Deed of agreement – Acceptance of stormwater discharge 
                           Attachment 4 – Inertia Engineering, Preliminary Stormwater Drainage Layout Plan 



 

 
  

Attachment 1 – Civil Dimensions, 

Overall Concept Stormwater Layout Plan 
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Attachment 2 – East Coast Surveys,  

Detail & Level Survey Plan 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attachment 3 – Deed of agreement – Acceptance of 
stormwater discharge 



























 

 

 

 

 

 

 

 

 

Attachment 4 – Inertia Engineering, 

Preliminary Stormwater Drainage Layout Plan 






