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1. INTRODUCTION 

HCE Engineers have been engaged to prepare a Stormwater Management Plan to accompany the 
development application for the  material change of use at 283-293 Logan Reserve Road, Logan 
Reserve. 
 
Updates to the Stormwater Management have been made to address the Information Request issued 
by council on the 22/08/24. Changes made to the report are shown in blue for ease of assessment. 
 
This report identifies stormwater quality and quantity management measures proposed to be 
incorporated within the development, in order to satisfy the required outcomes of the Logan City 
Council Planning Scheme.  
 
This report has been prepared expressly to provide commentary regarding compliance with Council 
requirements for the proposed development on the subject site.  Information presented in this report 
should not be applied to properties or developments other than the subject development. No 
responsibility is accepted for use of any part of this report in any other context or for any other 
purposes or by any third party. 
 
2. EXISTING SITE AND CATCHMENT DESCRIPTION 

The development site is Lot 1 RP 162124 which is more commonly known as 283-293 Logan Reserve 
Road, Logan Reserve and has a total area of 40,850m2 however, the majority of the site is flood 
effected and the actual area of development is approximately 5,340m2. 
 
A review of contour mapping via detailed survey, councils mapping and aerial imagery indicates that 
the development site is currently a residential property and falls towards the mapped waterway at an 
approximate grade of 3.5%. Refer to Image 1 below.  
 

Image 1  Contours Mapping (Source Council Mapping) 
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2.1. Existing Drainage Conditions 

Currently, stormwater runoff from the subject site is conveyed to ground and then traverses as sheet 
flow across the property until its collected by the mapped waterway at the rear of the site.  
 
2.2. External Catchments  

No external catchments have been identified.  
 
2.3. Flood Assessment 

A flood search has been undertaken and the subject site is located within a mapped flood area. The 
site is subject to flooding from the Logan River with council mapping indicating the site is within Flood 
Risk Areas low, medium, and high.  
 
A Flood Impact Assessment Report has been prepared by Allen and Dennis to address and assess the 
flooding.  
 
Refer to Appendix E for the council flood report. 
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3. WATER QUANTITY MANAGEMENT 

3.1. Overview and Objectives  

The proposed cultural centre is to be progressively built over two stages.  
 
Stage 1 includes the carpark, roadworks and religious buildings (Stupa and Temple). 
 
Stage 2 will include the construction of the community hall.  
 
The current staging results in Stage 2 being a building project as the civil works can be constructed in 
Stage 1.  
 
The overall proposal will result in an increase in impervious area and given the location of the property 
within the Logan River catchment on site detention is proposed to meet the requirements of Planning 
Scheme Policy 5  Infrastructure.  
 
A model has been set up using XP-RAFTS software package in in order to determine existing site runoff 
hydrographs and to determine the effectiveness of the proposed detention tank.  
 
 
3.2. Lawful Discharge  

The lawful discharge point is the mapped waterway at the rear of the property.  
 
3.3. Design Storms 

Design Storms for the development have been determined in accordance with Table 7.3.1 of the 
Queensland Urban Drainage Manual. The proposed development is a commercial development. 
 

Table 1  Design Storms 
Storm Event AEP 

Minor  10.0%  

Major 1.0% 

 
3.4. Hydrologic Modelling  

A model has been set up using XP-RAFTS software package in in order to determine existing site runoff 
hydrographs and to determine the effectiveness of the detention basin when incorporating the 
additional runoff into the basin under developed conditions.  
 
Initial and continuing losses and hydraulic roughness are outlined in Sections 3.4.1 and 3.4.2 
respectively. Each catchment is represented by a node with applicable inputs including; 
 

 catchment area  
 pervious and impervious percentage 
 slope  
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3.4.1. Losses 

Table 2  Losses 

 
Initial Loss 
(mm/hr) 

Continuing Loss 
(mm/hr) 

Pervious 10 2 

Impervious 2 0 

 
3.4.2. Hydraulic Roughness  

values were adopted; 
Table 3  Hydraulic Roughness 

  

Pervious 0.045 

Impervious 0.025 

 
3.4.3. Existing Conditions 

XP-RAFTS computer software package was used to model the peak discharges immediately 
downstream of the subject site under existing conditions during the 39%, 18%, 10%, 5%, 2% and 1%
AEP rainfall events.  
 

 
Image 2 - XP-RAFTS model set up for existing site conditions 

 
The table below summarises the input parameters for the XP-RAFTS model for the existing scenario.  
  

Table 4  XP-RAFTS Source Node Parameters for Existing Site Conditions 
Catchment ID Area(ha) Impervious % Slope (%) 

Ex Roof 0.029 100 1.0 

Ex Ground 0.481 5 2.5 

  
Although the majority of the existing site is undeveloped, a 5% fraction impervious has been selected 
for the existing site node as per the recommendations of the user manual. 
 
RAFTS is an empirical runoff routing model recognised as a suitable method to predict runoff 
hydrographs in the urban environments. The Rational Method is a simple hand calculation broadly 
accepted as being able to provide reasonable peak flow estimates in small urban catchments. The 
Rational Method calculation has been undertaken to verify the suitability of the RAFTS predicted flows
and the results are summarised below. 
 
Table 5 below displays the Rational Method inputs whilst, Table 6 summaries the flow rates for each 
catchment based on the two methods used. Given each catchment has a different time of 
concentration the total sum of runoff cannot be used to sum the total runoff, but when assessed 
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individually it can be seen that the flow rates predicted between the two methods are similar. Given 
this summary Table 5 has been prepared which predicts the runoff from the two existing catchments 
based on the RAFTS model.  
 
Refer to Appendix A for Rational Method Calculations. Refer to Appendix B for XP-RAFTS outputs.
 

 Table 5  Rational Method Inputs  

Catchment ID C10 

Time of 
Concentration 

(min) 

I 
(mm/hr) 

Area 
(ha) 

Ex Roof 0.90 12 149 0.029 

Ex Ground 0.70 12 149 0.481 
 

Table 6  Existing Peak Discharge Rates 

AEP 
XP-RAFTS Existing Peak 

Discharge (m3/s) 
Rational Method Existing Peak 

Discharge (m3/s) 
39% 0.10 0.09 

18% 0.14 0.13 

10% 0.16 0.15 

5% 0.19 0.18 

2% 0.23 0.23 

1% 0.26 0.27 
 
3.4.4. Proposed Mitigated Conditions 

Input parameters under developed conditions are summarised below in Table 7 and the model setup 
is shown in Image 3.  

 
Table 7  XP-RAFTS Source Node Parameters for Developed Site Conditions 

Catchment ID Area(ha) Impervious % Slope (%) 

Roof 0.088 100 1.0 

Hardstand 0.363 100 2.0 

Landscape 0.034 5.0 1.0 

Hard Free 0.017 100 2.0 

Land Free 0.006 5.0 1.0 

 
 

 
Image 3  XP-RAFTS model set up for developed mitigated site conditions 
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 The detention tank parameters including outlet control is shown in Table 8.  
 

Table 8  Detention Tank Parameters  
Detention 

ID 
Base RL 
(m AHD) 

Depth 
(m) 

Total Volume 
(m3) 

Low Flow Outlet 
Control 

High Flow 
Outlet Control 

1 13.15 1.10 158 
240mm core 

hole in weir wall 

500mm wide 
weir 0.82m from 

base 
  

Table 9  Detention Tank Performance (Developed Mitigated Conditions) 

AEP 
XP-RAFTS Tank Peak 

Inflow Discharge 
(m3/s) 

XP-RAFTS Tank Peak 
Outflow Discharge 

(m3/s) 

Detention Tank 
Ponding Level  

(m) 

Total Detention Tank
Storage  

(m3) 
39% 0.19 0.09 0.56 80 

18% 0.24 0.11 0.71 102 

10% 0.27 0.12 0.80 115 

5% 0.31 0.15 0.90 130 

2% 0.33 0.20 0.99 142 

1% 0.36 0.25 1.06 153 
  
Table 9 above outlines the detention basin peak inflow and outflow discharge rates. While Table 10
outlines the pre-development and post development peak discharge rates for the site. 
 

Table 10  Existing & Developed Peak Discharge Rates 

AEP 
XP-RAFTS Existing Peak 

Discharge  
(m3/s) 

XP-RAFTS Developed Peak 
Discharge  

(m3/s) 

Impact (m3/s) 

39% 0.10 0.10 0.00 

18% 0.14 0.12 -0.02 

10% 0.16 0.13 -0.03 

5% 0.19 0.16 -0.03 

2% 0.23 0.21 -0.02 

1% 0.26 0.26 0.00 

 
As it can be seen from Table 10 above, the proposed detention basin will ensure the peak discharge 
rates leaving the site are less than existing for the 39%, 18%, 10%, 5%, 2% and 1% AEP rainfall events. 
Refer to concept design drawings attached. Refer to Appendix B for XP-RAFTS outputs. 
 
3.4.5. External Catchment Management 

No external catchment has been identified.  
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4. WATER QUALITY MANAGEMENT 

4.1. Data 

MUSIC version X has been used to simulate the behaviour of stormwater in relation to water quality.  
 

3.0-2018
MUSIC model set up. 
 
Water Sensitive Urban Design (WSUD) Engineering Guidelines were consulted for the proposed 
stormwater quality improvement devices.  
 
4.2. Construction Phase 

4.2.1. Pollutants of Concern 

The construction phase stormwater quality design objectives which may be relevant to this subdivision 
as set by the Urban Stormwater Quality Planning Guidelines 2010 are as follows. 
 

Table 11 - Design Objectives for Stormwater Quality Management - Construction Phase 

Objective Measure 

Drainage Control 

 Design life and design storm of temporary drainage works in 
accordance with time the disturbed area is exposed 

 <12 months - 1 in 2 ARI 
12-24 months - 1 in 5 ARI 
>24 months - 1 in 10 ARI 

Erosion Control 

 Minimise exposure of disturbed soils at any time 
 Avoid or minimise large construction activities in the wet 

season 
 Divert water run-off from undisturbed areas around disturbed 

areas 
 Use erosion risk ratings to determine appropriate erosion 

control measures 

Sediment Control 

 Use soil loss rates to determine appropriate sediment control 
measures 

 Design storm for sediment control basins should be based on 
retaining the maximum sediment quantity for the maximum 
volume of water runoff 

Water Quality Outcomes 

 Coarse sediment is retained on site 
 Nitrogen and phosphorus are managed through sediment 

control 
 Prevent litter/waste entering the site, the stormwater or 

watercourses that discharge from the site. Also minimise or 
sufficiently contain on-site litter and waste production and 
regularly clear waste bins. 

 Hydrocarbons and other contaminants are prevented from 
entering the stormwater system or internal watercourses that 
discharge from the site. 

 Washdown water is prevented from entering the stormwater 
system or internal watercourses that discharge from the site

 Cations and anions including aluminium, iron and sulfate are 
managed as required under an approved acid sulfate soil 
management plan 
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Objective Measure 

Stormwater Drainage/Flow 
Management 

 Take all reasonable and practicable measures to minimise 
significant changes to the natural waterway hydraulics and 
hydrology from: 
o Peak flow for the one year and 100 year ARI event
o Run-off frequency and volumes entering receiving 

waters 
o Uncontrolled release of contaminated stormwater

 
4.2.2. Water Quality Treatment 

Appropriate erosion and sediment control measures can be prepared and implemented on site during 
 

 
4.3. Operational Phase 

4.3.1. Pollutants of Concern 

Per Section 3.6.1.4 of Planning Scheme Policy 5  Infrastructure a development is required to achieve 
stormwater management design objectives outlined in the State Planning Policy where the below 
criteria is applicable.  
 
1. material change of use for urban purposes where: 

a. the development is greater than 2,500m2 and results in the creation of six or more additional 
dwellings; or 

b. the impervious area of the development is greater than 25 percent and the development is: 
greater than 2,500m2; or 

c. located in the Loganholme local plan area; or included in the Highway business precinct of the 
Specialised centre zone and located between the Pacific Highway and the southern boundary 
of the Loganholme local plan area; or 

2. reconfiguring a lot for urban purposes where: 
a. the development is greater than 2,500m2 and where it: 
b. results in an increased number of non-residential lots (e.g. industrial, commercial, etc); or
c. it results in the creation of six or more residential lots; 

 
As the development creates and impervious area of greater than 25% the stormwater management 
design objectives are required to be met. Table 12 below identifies the minimum reductions required.
 

Table 12  Water Quality Design Objectives for South East Queensland 

Pollutant Minimum Reduction in Mean Annual Load

Total Suspended Solids (TSS) 80% 
Total Phosphorus (TP) 60% 

Total Nitrogen (TN) 45% 
Gross Pollutants (>5mm) 90% 

 
4.3.2. Water Quality Treatment 

A proprietary cartridge-based filter system is proposed within the site. Refer to concept design 
drawings attached. 
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4.4. Pollutant Export Modelling 

4.4.1. Model Selection 

In order to determine the on-site pollutant generation, and the effectiveness of the proposed 
Stormwater Quality Improvement Devices, the Model for Urban Stormwater Improvement 
Conceptualisation (MUSIC) was used. 
 
4.4.2. Model Setup 

Modelling Guidelines Version 3.0 - 2018  
 
All roofwater drainage for site and the majority of the internal carpark/landscaping can be discharged 
to the proposed stormwater system. The proposed ramps and the landscaping along the frontage will 
not drain to the treatment tank and as such these areas have been modelled as free drain.  
 
Refer to Image 4 for the schematic model setup and Table 13 for the rainfall data and modelling time 
step that were used.   
 

Table 13  Music Rainfall Data  
Rainfall Period Rainfall Station Modelling Time Step 

1/1/1990-31/12/1999 40715 Shailer 6 Minutes  
 

 

 
Image 4 - MUSIC Model Set Up 

 
 

Source node catchment data is as per Table 14 below. The rainfall runoff parameters and pollutant 
export parameters have been set up according to Table 3.9 for split of MUSIC Modelling Guidelines 
Version 3.0 - 2018.  
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Table 14  MUSIC model Source Nodes 

Node 
Catchment Area  

(ha) 
Impervious Percentage 

Roof 0.088 100 
Road 0.363 100 

Landscape  0.034 5.0 
Ramp Free 0.017 100 

Landscape Free 0.006 5.0 
Note the catchment areas above are for the area of development only. Existing areas that are to 

 
 

4.4.3. Model Results 

The above proposed treatment measures have been modelled using MUSIC Version X 1.10 and the 
following pollutant load-based reductions have been predicted for the site.  
 

Table 15  MUSIC Modelling Results 

Target Pollutant Required Load Based Reduction Achieved Reduction 

Total Suspended Solids (TSS) 80% 80% 
Total Phosphorus (TP) 60% 80% 

Total Nitrogen (TN) 45% 56% 
Gross Pollutants (GP) 90% 96% 

 
As Table 15 above demonstrates, the installation of the proposed stormwater treatment measures 
achieves the required reduction requirements for Total Suspended Solids, Total Phosphorus, Total 
Nitrogen and Gross Pollutants. Refer to Appendix C for the MUSIC results. The proposed treatment 
measures are therefore compliant with the 
Code.  
 
Trace and heavy metals are usually associated with fine sediment. The proposed treatment train 
removes very significant proportions of suspended solids therefore it is expected that the removal of 
trace and heavy metals will be acceptable to adequately protect downstream habitats and ecosystems 
from heavy metal contamination. No major sources of hydrocarbons are expected on site.  
 
4.5. Water Quality Monitoring 

No monitoring of water quality of the runoff from the site is proposed. Untrialled stormwater quality 
management measures are not proposed.  Additionally, the level of treatment proposed is considered 
best practice and little improvement in the treatment train proposed could be provided. 
 
4.6. Maintenance 

4.6.1. OceanGuard Maintenance 

and Maintenance Manual. A copy of this can be viewed in Appendix D 
 
4.6.2. StormFilter Maintenance 

and Maintenance Manual. A copy of this can be viewed in Appendix D. 
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5. CONCLUSIONS 

The proposed development to create a Cultural Centre, can be carried out in a manner that meets the 
desired performance outcomes of Planning Scheme Policy 5  Infrastructure.  
 
On-site stormwater detention and stormwater quality will be managed by a proprietary cartridge-
based filter system within the proposed detention tank which will mitigate site runoff to pre 
developed conditions.  
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EXISTING DISCHARGE 
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DEVELOPED MITIGATED DISCHARGE  
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FLOW INTO DETENTION TANK/BASIN 
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DETENTION TANK/BASIN STAGE 
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DETENTION TANK/BASIN STORAGE 
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DETENTION TANK/BASIN DISCHARGE  
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