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1 INTRODUCTION 

1.1 Overview and Background 

A development application for a material change of use is planned to be lodged over a 
multi-residential lot which is to be established as part of a wider reconfiguration of lot 
development (1 into 178) at 144 Grampian Drive, Deebing Heights (Lot 196 on S3157). 
The site is located within Ipswich City Council and has a total area of approximately 
0.59ha. Figure 1.1 below provides an aerial locality of the site and adjacent areas. 

  
Figure 1.1: Subject Site bound by Grampian Drive to the west (QLD Globe) 

The proposed development involves a material change of use to a childcare centre. 
Refer to Appendix A for proposed development plan.  

The existing site generally falls to the east towards a tributary of Deebing Creek on a 
grade of approximately 3%. Ipswich City Council’s as constructed information indicates 
that no municipal stormwater infrastructure is present within the subject site.  

ICC’s Property Specific Flood Report states that the overall site is not known to have 
been affected by the 1974 nor 2011 flood. 

A Flood Investigation Report was prepared by JFP Urban Consultants to address 
Conditions outlined within approval package 7787/2008/MAMC/A. The report 
identified localised flooding conditions associated with the tributary to the east of the 
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site and minimum lot levels to be achieved as part of the initial subdivision works. Refer 
below extract for minimum required lot levels applicable to subject site. 

 
Figure 1.2: Minimum Required Lot Levels (Figure 9 - JFP FIR) 
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1.2 Objectives and Scope 

Milanovic Neale Consulting Engineers have been commissioned by Otiosum Ltd ATF to 
undertake an assessment of stormwater quality and quantity impacts associated with 
the proposed development. Stormwater management strategies are also to be 
identified for the proposed development as required. 

The scope of works undertaken for this project is summarized below: 

1. Assessment of the development against State and Local Government legislation 
to identify water quality management measures to be adopted for the proposed 
development.  

2. Undertake conceptual design of water quality improvement devices (if required) 
using best practice measures in accordance with State and Local Government 
legislation. 

3. Assessment of the pre and post development stormwater discharge and 
undertake preliminary design and commentary of any mitigation devices 
required to control site discharge if required.   
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2 DATA 

2.1 State and Local Government Policies 

The State Planning Policy – July 2017, Ipswich City Council – Ipswich Planning Scheme – 
Implementation guideline No.24 has been used as a guide to establish the required 
stormwater objectives and requirements for the development in conjunction with the 
Queensland Urban drainage Manual (QUDM). 

2.2 Initial ROL Documentation 

The site-based stormwater quality management plan dated September 2018 which was 
prepared for the initial subdivision works by JFP Urban Consultants has been referenced 
to establish required stormwater treatment and detention measures to be 
implemented as part of the proposed development works. 

A review of documentation associated with the flood investigation works undertaken 
on the tributary to the east of the development site by JFP Urban Consultants was also 
undertaken. This enable minimum lot levels to be identified with the aim of determining 
whether additional filling works would be necessary to accommodate the required 
stormwater treatment and detention measures.  

2.3 Level and Modelling Data 

Design contour information for the subject site and adjacent properties was obtained 
from bulk earthworks design plans associated with the initial subdivision works by JFP 
Urban Consultants. 
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3 OPPORTUNITIES AND CONSTRAINTS 

3.1 Site Opportunities 

Currently there are no stormwater quality measures on site, thus there are some 
opportunities to improve the quality of the stormwater leaving the site before discharge 
through stormwater treatment devices. 

3.2 Site Constraints 

The proposed development is likely required to incorporate detention measures to 
achieve a non-worsening of peak site runoff volumes post development as the existing 
site primarily consists of vegetation.   
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4 WATER QUALITY MANAGEMENT 

This section of the report will provide an assessment of the development against State 
and Local Government legislation to identify water quality management measures to be 
adopted for the proposed development.  

4.1 Risk Category 

The State Planning Policy – July 2017 identifies developments as high risk with respect 
to stormwater quality if any of the following criteria are triggered:  

1. Material change of use urban purposes that involves a land area greater than 
2,500m2 that: 

a. Will result in an impervious area greater than 25 percent of the net 
developable area; or 

b. Will result in six or more dwellings, or 
2. Reconfiguring a Lot for urban purposes that involves a land area greater than 

2,500m2 and will result in 6 or more Lots: or 
3. Operational work for urban purposes that involves disturbing more than 

2,500m2 of land; 

With respect to the above, the policy can be applied to the proposed development due 
to point 1a and 3 being triggered.  

Ipswich City Council’s Implementation Guideline No.24, Table 4.1 – Threshold for 
Stormwater Quality and Flow Management identifies further stormwater quality 
criteria on the following page. 

  



Page 10 
Project: 144 Grampian Drive, Deebing Heights 

 
Doc: RP-014/10, Date: 20/12/2013, Issue: 

Table 4.1: Ipswich City Council  
(Implementation Guideline No.24) 

Development Type Threshold 
Material change of use 
for urban purposes 

a) Includes newly constructed road (previously unformed 
road) exceeding 30m in total length. 

b) Greater than 2500m2 of land. 
c) 6 or more additional dwellings (attached or 

unattached). 
d) Located within an identified sensitive receiver area. 
e) Consists of 300m2 or more uncovered impervious car 

park area including parking bays and circulation 
driveways for high pollutant generators such as 
Business Use - Fast Food Premises and Business Use - 
Service Station. 

f) Consists of 600m2 or more uncovered impervious car 
park area including parking bays and circulation 
driveways for all other uses. 

Reconfiguration of a 
lot for urban purposes 

a) Includes newly constructed road exceeding 30m in 
total length. 

b) Would result in 6 or more residential allotments or 
that provides for 6 or more dwellings. 

c) Involves greater than 2500m2 of land and will result in 
six or more lots. 

d) Located within an identified sensitive receiver area. 
e) Is associated with operational work disturbing greater 

than 2500m2 of land. 
Operational works for 
urban purposes 

a) Disturbing greater than 2500m2 of land. 
b) Located within an identified sensitive receiver area. 

In relation to the above guideline, the development is classified as ‘high risk’ as with 
respect to water quality as criteria a, b and c for material change of use for urban 
purposes and criteria a for operational works for urban purposes is triggered. 
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4.2 Water Quality Objectives 

4.2.1 Construction Phase 

The Urban Stormwater Quality Guidelines 2010 identify that eroded soils and litter are 
major pollutant sources during construction activity. There is also potential for hydro-
modification of streams due to increased run-off coefficients when subsoils are 
exposed, for longer term major developments. Water sensitive urban design principles 
and reducing erosion during construction are fundamental to achieving water quality 
objectives in relevant waterways. 

It is therefore proposed to prepare an erosion and sediment management plan during 
the operational works phase of the development which will incorporate a range of 
control measures to be implemented during the construction phase of the project. 

4.2.2 Operational Phase 
4.2.2.1 Voluntary Water Quality Nutrient Offset Payment 

The Ipswich City Council Planning Scheme makes a provision for the developer to 
provide a voluntary payment in lieu of providing on site water quality treatment but 
Council have requested that MUSIC modelling works specific to the development be 
undertaken to determine required stormwater treatment measures. 

4.2.2.2 Design Objectives 

Stormwater quality management design objectives for the operational phase of the 
development are identified in the following table in accordance with the Urban 
Stormwater Quality Guidelines 2010. These objectives provide an emphasis on the 
reduction of mean annual loadings associated with suspended sediments and 
nutrients. 

Table 4.2: Stormwater Quality Objectives 

Region 

Minimum Reductions in Mean Annual Loads from Unmitigated 
Development (%) 

Total  
Suspended  
Solids (TSS) 

Total  
Phosphorus 

(TP) 

Total  
Nitrogen (TN) 

Gross 
Pollutants  

> 5mm (GP) 
South East 

Queensland 80 60 45 90 
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4.3 Water Quality Treatment 

4.3.1 Model Selection 

To determine on site pollutant generation, discharge concentrations of target 
pollutants and the effectiveness of Stormwater Quality Improvement Devices the 
Model for Urban Stormwater Improvement Conceptualisation (MUSIC) has been used 
to model the development proposal. 

4.3.2 MUSIC Model Configuration 

The following sections identify the modelling parameters used in the configuration of 
the MUSIC Model adopted for the development. The following figure provides a 
screenshot of the MUSIC model schematic for reference. Refer Appendix D for 
associated MUSIC model summary report and Appendix A for catchment plan. 

 
Figure 4.1: MUSIC Model Layout 

4.3.2.1 Meteorological and Time Step 

Meteorological Data used in the MUSIC model has been identified in accordance with 
the MUSIC Modelling Guidelines 2010, incorporating the following parameters: 

Rainfall Period: 01/01/1990 12:00 AM to 30/12/1999 11:54 PM 

Rainfall Station: 40004 AMBERLEY 

A model time step of 6 minutes has also been adopted as recommended in Section 
3.2 of the MUSIC Modelling Guidelines 2010. 
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4.3.2.2 Catchment Properties 

The MUSIC model for the development adopts a split catchment approach, whereby 
the site has been broken down into a number of catchments with site specific land 
uses and their respective areas, in accordance with Table 3.6 in the MUSIC Modelling 
Guidelines. Table 4.3 provides a summary of the catchment data used in the MUSIC 
analysis.  

Table 4.3: MUSIC Catchment Parameters 

Catchment Name Area  
(ha) 

Fraction 
Impervious 

(%) 

MUSIC Source 
Node 

Roof 0.140 100 

Commercial Hardstand 0.130 100 
Vegetation 0.219 0 

Vegetation Free Drain 0.103 0 
 

4.3.2.3 Rainfall Runoff Parameters 

The following table provides a summary of the rainfall runoff parameters adopted 
for the source nodes used in the MUSIC analysis which has been extracted from Table 
3.7 of the MUSIC Modelling Guidelines 2010. 

Table 4.4: MUSIC Source Node Base and Storm Flow  
Concentration Parameters 

Land Use Parameter 

Total 
Suspended 

Solids 
(Log10 mg/L) 

Total 
Phosphorus 
(Log10 mg/L) 

Total Nitrogen 
(Log10 mg/L) 

Roof 
Mean N/A 1.30 N/A -0.89 N/A 0.37 

Std 
Deviation N/A 0.38 N/A 0.34 N/A 0.34 

Road 
Mean 0.78 2.43 -0.60 -0.30 0.32 0.37 

Std 
Deviation 0.39 0.38 0.50 0.34 0.30 0.34 

Ground 
Mean 0.78 2.16 -0.6 0.5 0.32 0.3 

Std 
Deviation 0.39 0.38 -0.39 0.34 0.37 0.34 
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4.3.2.4 Pollutant Export Parameters 

The following table provides a summary of the pollutant export parameters for split 
catchment surface types which have been adopted for the source nodes used in the 
MUSIC analysis. This information has been extracted from Table 3.8 of the MUSIC 
Modelling Guidelines 2010. 

Table 4.5: MUSIC Catchment Parameters 

Parameter Quantity 
Rainfall Threshold (mm) 1 

Soil Storage Capacity (mm) 18 
Initial Storage (%) 10 

Field Capacity (mm) 80 
Infiltration Capacity Coefficient a 243 
Infiltration Capacity Coefficient b 0.6 

Daily Recharge Rate (%) 0 
Daily Base-Flow Rate (%) 31 
Daily Seepage Rate (%) 0 

4.3.3 Developed Unmitigated Conditions 

MUSIC Modelling has been performed to determine the pollutant export and 
corresponding concentrations from the development site under the proposed 
conditions. The mean annual loads that have been estimated for proposed 
unmitigated conditions are given in Table 4.6 below, also shown are the mean annual 
load percentage reductions required to meet current State Planning Policy objectives. 

Table 4.6: MUSIC Unmitigated Mean Annual Loads (kg/yr) 

Pollutant 
Unmitigated 
Mean Annual 
Load (kg/yr) 

Reduction required 
to meet Council 

Requirements (%) 
Total Suspended 

Solids (TSS) 568 80 

Total Phosphorous 
(TP) 1.27 60 

Total Nitrogen 
(TN) 8.81 45 

Gross Pollutants 
(GP) 47.9 90 

Refer Appendix D for MUSIC summary report. 
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4.3.4 Developed Mitigated Conditions 
The scale of the development is large enough to support the implementation of 
effective water quality design measures. Therefore, a consideration of a variety of best 
management measures has been given with a focus on water quality treatment 
measures and reducing polluted runoff volumes from the site. 

Key elements of the proposed stormwater management plan are as follows: 

 Runoff associated with proposed development areas are to be initially captured 
and treated via 10No. at source pollutant filters (SPEL Stormsack or similar 
approved) and piped to an underground detention tank (see section 5). 

 The underground detention tank is to be fitted with 7No. SPELFilter cartridges or 
similar approved to treat development runoff before discharging to the existing 
natural gully to the site’s eastern boundary. 

 Vegetated areas to the east of the proposed car parking area to bypass proposed 
treatment measures and sheet flow towards the existing natural gully adjacent 
to the site’s eastern boundary.  

The table below demonstrates that the required pollutant reductions have been 
achieved through the implementation of the proposed stormwater treatment train. 

Table 4.7: MUSIC Model Removal Efficiencies 

Pollutant 
Unmitigated 
Mean Annual 
Load (kg/yr) 

Mitigated 
Mean Annual 
Load (kg/yr) 

Reduction 
required to meet 

Council 
Requirements (%) 

Removal 
Efficiency 

Achieved (%) 

Total 
Suspended 
Solids (TSS) 

568 116 80 80 

Total 
Phosphorous 

(TP) 
1.27 0.49 60 62 

Total Nitrogen 
(TN) 8.81 4.42 45 50 

Gross Pollutants 
(GP) 47.9 0 90 100 
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5 WATER QUANTITY MANAGEMENT 

This section of the report will provide an assessment of the pre and post development 
stormwater discharge and undertake preliminary design and commentary of any 
mitigation devices required to control site discharge. 

5.1 Existing Conditions 

This section of the report will analyse and comment on the existing site stormwater 
discharge conditions. The modelling software InfoWorks ICM, utilising the RAFTS 
routing model, will be used to generate the hydrographs and peak flows from the site 
for all storm events up to an including the 1% AEP storm event.  

5.2 Existing Hydrologic Model 

5.2.1 Catchment Definition 

An examination of the existing site land topography and land use was undertaken to 
quantify the number of sub catchment areas applicable for the site. A single sub 
catchment was identified to represent the vacant, vegetated lot.  

Refer Table 5.1 below for existing site catchment details within Appendix A. Manning’s 
‘n’ numbers were adopted for specific surface areas and the catchment slope has been 
determined following review of approved bulk earthworks design plans associated 
with the initial subdivision works by JFP Urban Consultants. 

Table 5.1: Catchment Data Summary Table 

Catchment Area (ha) 
 

Impervious (%) Slope (%) 
Pervious 

Manning’s 
‘n’ 

Impervious 
Manning’s 

‘n’ 
Existing 0.592 0 2 0.050 0.015 
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5.2.2 Rainfall Parameters and Losses 

As indicated in Section 2.2 above, Rainfall data for the subject site has been extracted 
from AR&R 2016 through the IFD tool on the Bureau of Meteorology website.  

The uniform loss method was adopted to account for rainfall losses throughout the 
existing catchment. Based on experience and guidance provided in Australian Rainfall 
and Runoff - A Guide to Flood Estimation, initial and continuing loss coefficients 
adopted for the impervious and pervious sub catchments have been tabulated below. 
It is noted that an initial loss coefficient equal to approximately 70% of the rural loss 
value provided in the ARR Data Hub has been considered with reference to Book 5 of 
Australian Rainfall and Runoff (ARR 2019).  

Table 5.2: Initial and Continuing Loss Parameters 
Parameter Value (mm) 
Initial Loss 
(Pervious)  14.8 

Initial Loss 
(Impervious) 1.0 

Continuing Loss 
(Pervious) 0.8 

Continuing Loss 
(Impervious) 0.0 

 

Temporal pattern applicable to East Coast North has been adopted in accordance with 
the Australian Rainfall and Runoff 2016, A Guide to Flood Estimation.  

5.2.3 Existing Hydrological Results 

The following table provides a summary of the peak discharge from the existing site 
that was estimated by the RAFTS Routing Method for all storm events up to and 
including the 1% AEP storm event based on the median peak discharge for all 
ensembles for each AEP. 

Table 5.3: Existing Site Peak Discharges 

Storm Event 
ICM 

Peak Median 
Runoff (m3/s) 

39% AEP 0.052 
18% AEP 0.078 
10% AEP 0.104 
5% AEP 0.133 
2% AEP 0.168 
1% AEP 0.197 
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5.2.4 Runoff Comparison 

QUDM Section 4.1.3 recommends hydrologic models are calibrated with actual flow 
data rather than to an alternate runoff routing model. In the absence of such data, 
Section 4.1.3 continues to state that as an alternative, model results may be compared 
with the results to a Rational Method peak discharge for catchments less than 500ha.  

Based on the methods outlined in QUDM, the following parameters were used to 
estimate the peak runoff from the upstream catchment affecting the site. Refer 
Appendix C for detailed rational method calculation summary. 

Table 5.4: Rational Method Parameters 

Site Area (ha) 
Runoff 

Coefficient 
(C10) 

Time of 
Concentration 

(mins) 
0.592 0.70 25 

The following table provides a comparison of the results of both the Rational Method 
and ICM Model results for peak discharges up to and including the 1% AEP storm event. 

Table 5.5: Existing Site Peak Discharge Comparison 

Storm Event 
ICM Peak 
Median  

Runoff (m3/s) 

Rational 
Method Peak 
Runoff (m3/s) 

Difference 

+/- % 
39% AEP 0.052 0.065 0.013 20 
18% AEP 0.078 0.093 0.015 16 
10% AEP 0.104 0.114 0.010 8 
5% AEP 0.133 0.138 0.005 3 
2% AEP 0.168 0.179 0.011 6 
1% AEP 0.197 0.207 0.010 5 

As can be seen above, the RAFTS Routing Method established from the ICM model 
generates peak flows that are generally within 16% of what is estimated by the 
Rational Method. Hence the scenario that has been modelled and applied to the site 
is considered suitable.  

5.3 Developed Conditions 

This section of the report will analyse and comment on the developed site stormwater 
discharge conditions. The modelling software InfoWorks ICM, utilising the RAFTS 
routing model, will be used to generate the hydrographs and peak flows from the site 
for all storm events up to an including the 1% AEP storm event. 
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5.4 Developed Unmitigated Model 

5.4.1 Catchment Definition 

An examination of the developed site land topography and land use was undertaken 
to establish the quantity of sub catchments applicable to the proposed development. 
A total of 3 sub catchments were identified in accordance with proposed development 
works.  

Refer Table 5.6 below for developed site catchment details and C5211-CD07-REVA 
within Appendix A. Manning’s ‘n’ numbers were adopted for specific surface areas and 
the catchment slope has been determined in accordance with prelim bulk earthworks 
design by MNCE. 

Table 5.6: Catchment Data Summary Table 

Catchment Area (ha) 
 

Impervious (%) Slope (%) 
Pervious 

Manning’s 
‘n’ 

Impervious 
Manning’s 

‘n’ 
Roof 0.140 100 17 N/A 0.012 

Hardstand 0.130 90 2 0.050 0.015 
Vegetation 0.322 0 2 0.050 N/A 

5.4.2 Rainfall Parameters and Losses 

Rainfall Parameters and Losses have been adopted in accordance with Section 5.2.2 of 
this report.  

5.4.3 Developed Hydrological Results 

The following table provides a summary of the peak discharge from the developed site 
that was estimated by the RAFTS Routing Method for all storm events up to and 
including the 1% AEP storm event based on the median peak discharge for all 
ensembles for each AEP. 

Table 5.7: Developed Site Peak Discharges 

Storm Event 
ICM 

Peak Median 
Runoff (m3/s) 

39% AEP 0.083 
18% AEP 0.114 
10% AEP 0.134 
5% AEP 0.163 
2% AEP 0.213 
1% AEP 0.247 
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5.4.4 Runoff Comparison 

As noted in Section 5.2.4 of this report, a comparison between the ICM model 
discharge and Rational Method peak discharge is recommended to be undertaken by 
QUDM. 

Based on the methods outlined in QUDM, the following parameters were used to 
estimate the peak runoff from the upstream catchment affecting the site. Refer 
Appendix C for detailed rational method calculation summary. 

Table 5.8: Rational Method Parameters 

Site Area (ha) 
Runoff 

Coefficient 
(C10) 

Time of 
Concentration 

(mins) 
0.592 0.79 18 

The following table provides a comparison of the results of both the Rational Method 
and ICM Model results for peak discharges up to and including the 1% AEP storm event. 

Table 5.9: Developed Site Peak Discharge Comparison 

Storm Event 
ICM Peak 
Median  

Runoff (m3/s) 

Rational 
Method Peak 
Runoff (m3/s) 

Difference 

+/- % 
39% AEP 0.083 0.088 0.005 5 
18% AEP 0.114 0.125 0.011 9 
10% AEP 0.134 0.153 0.019 12 
5% AEP 0.163 0.185 0.022 12 
2% AEP 0.213 0.235 0.022 9 
1% AEP 0.247 0.267 0.020 8 

As can be seen above, the Laurenson Routing Method established from the ICM model 
generates peak flows that are within 12% of what is estimated by the Rational Method, 
Hence the scenario that has been modelled and applied to the site is considered 
suitable. 
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5.5 Potential Impacts of Development 

The following table provides a summary of the peak runoff from the overall site under 
both existing and developed scenarios. 

Table 5.10: Runoff Comparison 

Storm Event Existing Peak 
Runoff (m3/s) 

Developed 
Peak Runoff 

(m3/s) 

Difference 

+/- % 
39% AEP 0.052 0.083 0.031 37 
18% AEP 0.078 0.114 0.036 32 
10% AEP 0.104 0.134 0.030 22 
5% AEP 0.133 0.163 0.030 18 
2% AEP 0.168 0.213 0.045 21 
1% AEP 0.197 0.247 0.050 20 

The proposed development has altered site runoff regimes and increased the 
proportion of the site that is impervious, consequently the runoff characteristics from 
the site will be altered as a result of the development. As demonstrated above, the 
development has increased runoff volumes and peak flow rates in comparison to the 
existing conditions. As a result, if left unmitigated, the developed runoff could 
potentially have an adverse effect on downstream properties and/or stormwater 
infrastructure.  

It is therefore proposed that an on-site detention system be constructed within the site 
to mitigate increased peak discharges to below pre-development levels, to demonstrate 
a non-worsening of peak stormwater runoff is achieved. 

5.6 Proposed Mitigated Conditions 

This section of the report will specify the mitigation device(s) required to detain the post 
development flow rate to match existing site runoff conditions. The modelling software 
InfoWorks ICM, utilising the RAFTS routing model, will be used to generate the 
hydrographs and peak flows from the mitigated site in conjunction with the design of 
an on-site detention device for all storm events up to an including the 1% AEP storm 
event. 
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5.7 Developed Mitigated Model 

Proposed development flows associated are to be discharged to an underground 
detention tank within the proposed car parking area to the east of the site. Detained 
flows are to be discharged to the existing natural gully which runs adjacent to the site’s 
eastern boundary. Vegetated areas to the east of the existing car parking area are to 
bypass the detention tank and free drain towards the gully as sheet flow. 

All storm events up to and including the 1% AEP storm event have been modelled in 
InfoWorks ICM. A retarding basin has been included in the proposed model to account 
for the detention of the proposed development areas.  

The following parameters were used to define a stage storage discharge relationship for 
the basin: 

 Maximum Storage Depth of 1m 
 Total Storage Volume of 130m3 
 1 x 170 mm low flow outlet at basin invert 
 1 x 160 mm mid flow outlet at basin invert + 0.45m 
 2 x 150 mm high flow outlet at basin invert + 0.65m 

Refer to Appendix B for InfoWorks ICM hydrographs and stage storage discharge 
relationship. 

The table below is a summary of the peak discharge flows from the site with the 
proposed detention system implemented: 

Table 5.11: Mitigated Runoff Comparison 

Storm Event Existing Peak 
Runoff (m3/s) 

Mitigated 
Peak Runoff 

(m3/s) 

Difference 

+/- % 
39% AEP 0.052 0.051 0.001 2 
18% AEP 0.078 0.078 0.000 0 
10% AEP 0.104 0.094 0.010 9 
5% AEP 0.133 0.122 0.011 8 
2% AEP 0.168 0.155 0.013 8 
1% AEP 0.197 0.193 0.004 2 

All storm events have been mitigated to below pre-developed levels; as such the 
proposal satisfies Council’s condition of a non-worsening effect in regards to peak 
stormwater runoff.  
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6 INTERPRETATION AND CONCLUSIONS 

The proposed development is to obtain a lawful point of discharge via. the natural gully 
runs adjacent to the site’s eastern boundary. Flows associated with proposed 
development areas are to discharge to a 130m3 underground detention tank located 
within the proposed car parking area. Vegetated areas to the east of the car park are to 
bypass this infrastructure and free drain towards the existing natural gully. 

The proposed detention basin and associated outlet configuration demonstrate a non-
worsening of peak stormwater runoff leaving the site in comparison to existing 
conditions. 

The proposed development, if unmitigated, would have a negative effect on runoff water 
quality from the site. Best practices in water quality design have been implemented to 
improve the quality of the stormwater runoff generated on the site. 

The Ipswich City Council Planning Scheme makes a provision for the developer to provide 
a voluntary payment in lieu of providing on site water quality treatment but Council have 
advised that as site is a large lot green field development, on-site treatment of road flows 
is required. 

The predicted pollutant export load concentrations for the mitigated conditions as 
determined by the MUSIC model show that the proposed water quality treatment 
measures comply with Council’s mean annual load reduction requirements for total 
suspended solids (TSS), total phosphorous (TP), total nitrogen (TN) and gross pollutants 
(GP). 

Key elements of the proposed stormwater management plan are as follows: 

 Runoff associated with proposed development areas are to be initially captured 
and treated via 10No. at source pollutant filters (SPEL Stormsack or similar 
approved) and piped to an underground detention tank (see section 5). 

 The underground detention tank is to be fitted with 7No. SPELFilter cartridges or 
similar approved to treat development runoff before discharging to the existing 
natural gully to the site’s eastern boundary. 

 Vegetated areas to the east of the proposed car parking area to bypass proposed 
treatment measures and sheet flow towards the existing natural gully adjacent 
to the site’s eastern boundary.  

Refer Appendix A for the proposed stormwater management layout. 
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APPENDIX A: Proposed Development Layout 
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APPENDIX B: ICM Hydrographs and Stage Storage Relationship 
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APPENDIX C: Rational Method Calculation Summary 

  

  



Job Reference C5211
Site Address 144 Grampian Drive, Deebing Heights
Council

Number of Sub-Catchments 1
Minor Storm Event 10% AEP (As per QUDM Table 7.02.1)
Major Storm Event 1% AEP (As per QUDM Table 7.02.1)

1 0.70 25

Site C 0.70 Site Fraction Imp. 33% Site Fraction Perv. 67%

Number Area C10 I10 10% AEP C100 I100 1% AEP
ha mm/hr m ³/s mm/hr m³/s

1 0.592 0.70 99 0.114 0.84 150 0.207

Total Runoff Minor 0.114 m³/s
Major 0.207 m³/s

Total Area 0.592 ha

Freq.
Pipe Diameter N/A m 4 EY 0.024 m^3/s
Number of Pipes 63% AEP 0.048 m^3/s
Grade m/m 39% AEP 0.065 m^3/s
mannings 15% AEP 0.093 m^3/s
Pipe Capacity m^3/s 10% AEP 0.114 m^3/s
Pipe Velocity m/s 5% AEP 0.138 m^3/s
Capacity @ 3m/s m^3/s 2% AEP 0.179 m^3/s
Overland Flow m^3/s 1% AEP 0.207 m^3/s

Overland Flow Calculations

Catchment Calculations (Major and Minor Storm ARI's)

RATIONAL METHOD CALCULATIONS - EXISTING SITE

Subcatchment Summary Table
Catchment

Name
Number CCatchment Description tc

ICC

Open Space (eg parks)

Trunk SW Infrastructure
Runoff Summary

Peak Discharge

Existing



Job Reference C5211
Site Address 144 Grampian Drive, Deebing Heights
Council

Number of Sub-Catchments 3
Minor Storm Event 10% AEP (As per QUDM Table 7.02.1)
Major Storm Event 1% AEP (As per QUDM Table 7.02.1)

1 0.90 18

2 0.88 18

3 0.70 18

Site C 0.79 Site Fraction Imp. 62% Site Fraction Perv. 38%

Number Area C10 I10 10% AEP C100 I100 1% AEP
ha mm/hr m ³/s mm/hr m³/s

1 0.140 0.90 118 0.041 1.00 178 0.069
2 0.130 0.88 118 0.037 1.00 178 0.064
3 0.322 0.70 118 0.074 0.84 178 0.134

Total Runoff Minor 0.153 m³/s
Major 0.267 m³/s

Total Area 0.592 ha

Freq.
Pipe Diameter N/A m 4 EY 0.033 m^3/s
Number of Pipes 63% AEP 0.065 m^3/s
Grade m/m 39% AEP 0.088 m^3/s
mannings 15% AEP 0.125 m^3/s
Pipe Capacity m^3/s 10% AEP 0.153 m^3/s
Pipe Velocity m/s 5% AEP 0.185 m^3/s
Capacity @ 3m/s m^3/s 2% AEP 0.235 m^3/s
Overland Flow m^3/s 1% AEP 0.267 m^3/s

Trunk SW Infrastructure Peak Discharge
Overland Flow Calculations Runoff Summary

Catchment Calculations (Major and Minor Storm ARI's)

Vegetation Open Space (eg parks)

Subcatchment Summary Table

Number
Catchment

Name
Catchment Description C tc

Roof Impervious Roof

Hardstand Significant paved areas

RATIONAL METHOD CALCULATIONS - DEVELOPED SITE

ICC
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APPENDIX D: MUSIC Model Summary 

 



Receiving Node 29/04/2022 4:17:36 PM

Treatment Train Effectiveness

Flow (ML/yr) TSS (kg/yr) TP (kg/yr) TN (kg/yr) Gross Pollutants (kg/yr)

Sources

Residual Load

% Reduction

2.77 568 1.27 8.81 47.9

2.77 116 0.490 4.42 0.00

0.0 79.6 61.5 49.9 100.0


