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1.0 INTRODUCTION 

 

Storm Water Consulting Pty Ltd was commissioned by Peter Raspotnik (Spaceframe Buildings Pty 

Ltd) to prepare a Stormwater Management Plan for the development on 155 & 157 Maloney Street, 

Kawana . 

 

This report has been prepared to address the issues of lawful point of discharge and stormwater 

quality treatment for the proposed industrial development. A bio-retention basin is proposed to 

meet the water quality objectives and the modelling procedures, analysis and results are presented 

in this report.  
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2.0 SITE CONDITIONS 

 Existing Site 

The site is situated in an industrial precinct of Kawana. The site is bounded by Maloney Street 

to the south, Splitters Creek to the north and by industrial sites in all other directions. A 

locality plan is presented below. Photographs of the existing site condition are presented in 

Appendix B. 

 

 
Figure 2.1 – Locality Plan (Bing Maps Overlay) 

 

 Developed Site 

Development plans are presented in Appendix A.  
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3.0 LAWFUL POINT OF DISCHARGE / STORMWATER QUANTITY MANAGEMENT 

The industrial subdivision was completed in 2013/2014 following the approved Op Works 

application (reference 136-2013) and approved development application (reference 377-2012). The 

industrial subdivision provided drainage pits toward the rear of each lot for the drainage of future 

hardstand areas. A copy of the approved plans showing the drainage pits are presented in Appendix 

C. An extract of the pit locations is presented in Figure 3.1 below. 

 

 
Figure 3.1 – Extract of Approved Op Works Drainage Plan 

 

A 300 mm diameter pipe extends from the field inlet pit at 2/5 shown above, toward Splitters Creek. 

The field inlet and 300 mm pipe are nominated as the lawful point of discharge for the development.  

 

A catchment plan of Splitters Creek is presented in Figure 3.2 on the following page. The location of 

the site is also shown on this figure. The site is located within approximately the bottom third of the 

Splitters Creek catchment. The background notes of the Queensland Urban Drainage Manual 

(QUDM 2016) presents recommendations for the management of site runoff based on the various 

site locations along a creek. QUDM 2016 states that stormwater detention would not be considered 

appropriate for sites located within the bottom third of a catchment, as delaying runoff from the 

site could increase the flood risk to downstream properties, due to the potential for the overlapping 

of the hydrographs from the site and from the creek.   

 

As there are no flood-prone properties downstream of the site (in addition to the discussion 

regarding the location of the site within the bottom third of the Splitters Creek catchment), 

stormwater detention is not recommended for the proposed development.  
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Figure 3.2 – Catchment Plan of Splitters Creek 

 

 

 

  

155 & 157 Maloney Street, Kawana 
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4.0 WATER QUALITY  

 State Planning Policy (July 2017) 

The State Planning Policy (SPP) sets out the requirements for water quality in the interest of 

the State. Developments which trigger the requirements summarised in Table 4.1 below 

would need to meet water quality objectives listed in Table B, Appendix 3 of the SPP. 

 

Table 4.1 – Development Applications affecting Receiving Waters 

State Planning Policy Criteria 
Application to 

Development 

(1)  A material change of use for urban purposes that 

involves a land area greater than 2500 square metres 

that: 

(a) will result in an impervious area greater than 25 per 

cent of the net developable area, or 

Criterion is applicable 

to development. 

(b) will result in six or more dwellings, or 

Criterion is NOT 

applicable to 

development. 

(2) Reconfiguring a lot for urban purposes that involves a 

land area greater than 2500 square metres and will 

result in six or more lots, or 

Criterion is NOT 

applicable to 

development. 

(3) Operational works for urban purposes that involve 

disturbing more than 2500 square metres of land. 

Criterion is NOT 

applicable to 

development. 

 

The proposed development triggers the SPP, hence water quality objectives indicated in 

Table B, Appendix 3 of the SPP would need to be met. 
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 Water Quality – Construction Phase 

During the construction phase of a development, the pollutants listed in Table 4.2 are 

typically generated.  Measures are required during the construction phase to manage each 

of these pollutants.  These measures may include but are not limited to; bins and mini-skips, 

erosion and sediment control measures (discussed below), wash down and spill containment 

areas, bunds, spill clean-up kits, street sweeping and chemical agents. 

 

Table 4.2 – Pollutants Generated during the Construction Phase 

Pollutant Source 

Litter 
Paper, construction packaging, food packaging, cement bags, off-

cuts 

Sediment 
Unprotected exposed soils and stockpiles during earthworks and 

building operations 

Hydrocarbons Fuel and oil spills leaks from construction equipment 

Toxic materials 
Cement slurry, asphalt primer, solvents, cleaning agents, wash 

waters (e.g. from tile works) 

pH altering 

substances 
Acid sulphate soils, cement slurry and wash waters 

 

 

4.2.1 Erosion and Sediment Control 

During the construction phase of the development, an Erosion and Sediment Control 

Program (E&SCP) is required to minimise water quality impacts.  Such an E&SCP should 

provide complete and detailed instructions on the following procedures; 

 

 Before construction activities begin, sediment fences should be constructed on the 

downstream site boundaries and at the base of all proposed soil stockpiles; 

 Areas for plant and construction material storage should be designated.  Runoff from 

these areas should be directed to small holding ponds in case of spillages; 

 Catch drains at the downstream boundary of construction activities should also be 

created to ensure that any sediment-laden runoff is contained and directed into a 

sediment basin and not permitted to flow unmitigated to downstream areas; 

 Sediment basins should be constructed at appropriate locations to collect sediment 

at the downstream ends of the catch drains that convey runoff from exposed areas; 

 Site personnel should be educated on the sediment and control measures 

implemented on site; and 

 Following rainfall events greater than 20mm, inspection of silt fences, sedimentation 

basins and other erosion control measures should be carried out.  Where necessary, 

collected material should be removed and damaged equipment should be replaced 

immediately. 
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 Water Quality – Operational Phase 

During the operational (post-construction) phase of the proposed development, the 

following pollutants are typically generated; 

 Sediment, 

 Litter, 

 Faecal coliforms, 

 Hydrocarbons, 

 Heavy Metals, 

 Thermal Pollution, 

 Nutrients (N & P) and 

 Surfactants. 

 

4.3.1 Water Quality Objectives 

Key pollutant levels will be reduced to the levels indicated in Table B, Appendix 3 of the State 

Planning Policy. The Water Quality Objectives are summarised in Table 4.3 below. 

 

Table 4.3 – Water Quality Objectives for Central Queensland (South) 

Parameter Load-based Reduction 

Total Suspended Solids (TSS) 85% 

Total Phosphorus (TP) 60% 

Total Nitrogen (TN) 45% 

Gross Pollutants > 5mm 90% 

Note that the percentage reduction refers to a comparison between the un-mitigated developed site and the 

mitigated developed site. 
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5.0  WATER QUALITY MODELLING 

A stormwater treatment train is proposed to meet the WQOs stated in Section 4.3.1.  The 

Stormwater Quality Improvement Devices (SQIDs) for the treatment train were selected 

based on site constraints, opportunities and practicality. 

 

A bio-retention basin is proposed toward the rear of the development. The roof runoff would 

be directed toward the bio-retention basin. The runoff from the balance ground areas would 

be captured by field inlets and filtered using trash baskets, before being directed toward the 

bio-retention basin.  

 

 Source Nodes 

A MUSIC sub-catchment plan is presented in Figure 5.1 below. The sub-catchment types, 

areas and impervious proportions are summarised in Table 5.1 below. 

 

 
Figure 5.1 – MUSIC Sub-Catchment Plan 

 

Table 5.1 – Source Node Fractions Impervious 

Source Node Area Type 
Fraction 

Impervious 

Building Roof 0.105 ha Industrial Roof 100% 

Concrete Hardstand 0.126 ha Industrial Road 85% 

Bitumen Hardstand 0.355 ha Industrial Road 90% 

Building Roof 

0.105 ha 

100% Imp 

Concrete Hardstand 

0.126 ha 

85% Imp 

Bitumen Hardstand 

0.355 ha 

90% Imp 
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Rainfall-runoff parameters were assigned to the source nodes in accordance with the Water 

by Design MUSIC Modelling Guidelines Version 1.0 – 2010 Industrial Use of the site. These 

parameters are summarised in Table 5.2 below. 

 

Table 5.2 – Rainfall – Runoff Parameters  

Parameter Industrial 

Impervious Area Properties Rainfall threshold (mm/day) 1 

Pervious Area Properties  

Soil storage capacity (mm) 18 

Initial storage (% of capacity) 10 

Field Capacity (mm) 80 

Infiltration Capacity Coefficient – a 243 

Infiltration Capacity Exponent – b 0.6 

Groundwater Properties 

Initial depth (mm) 50 

Daily recharge rate (%) 0 

Daily base flow rate (%) 31 

Daily deep seepage rate (%) 0 

 

Pollutant export parameters were assigned according to the Water by Design MUSIC 

Modelling Guidelines Version 1.0 – 2010.  The pollutant export parameters adopted in the 

MUSIC model are summarised in Table 5.3 below. 

 

Table 5.3 – Pollutant Export Parameters (Industrial) 

Source 

Log10 TSS  

(mg/L) 

Log10 TP  

(mg/L) 

Log10 TN  

(mg/L) 

Base 

flow 

Storm 

flow 

Base 

flow 

Storm 

flow 

Base 

flow 

Storm 

flow 

Roof  
Mean NA 1.30 NA -0.89 NA 0.25 

Std Dev NA 0.44 NA 0.36 NA 0.32 

Road 
Mean 0.78 2.43 -1.11 -0.30 1.40 0.25 

Std Dev 0.45 0.44 0.48 0.36 0.20 0.32 
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 Treatment Node – Bio-Retention Basin 

A bio-retention basin is proposed and has been modelled in MUSIC with the parameters 

listed in Table 5.4 below. 

 

Table 5.4 – Bio-Retention MUSIC Parameters 

Parameter Bio-Retention Basin 

Extended Detention Depth 0.3 m 

Surface Area 62 m2 

Seepage Loss 0 mm/hr 

Filter Area 62 m2 

Filter Depth 0.5 m 

Filter median Particle Diameter 0.45 mm 

Drainage Slotted PVC Pipes 

Saturated Hydraulic Conductivity 200 mm/hr 

Overflow Weir Width  3.6 m 

 

The location of the proposed bio-retention basin is shown in Appendix A. The underdrain 

and overflow pit will be connected to the existing field inlet pit at the rear of the site (i.e. 

lawful point of discharge). Inlet drains into the bio-retention basin will require adequate 

scour and erosion protection, which will be configured during detailed design stage. 

 

5.2.1 Maintenance 

The recommended maintenance checklist is presented in Appendix D. The maintenance 

schedule can be summarised as follows: 

 

 Monthly cleaning of litter from surface of the bio-retention basin; 

 

 Monthly cleaning of overflow pit and immediate cleaning if a blockage is observed; 

 

 Implementation of erosion and sedimentation controls in accordance with industry 

standards; 

 

 Regular cleaning of pavements to reduce contaminants entering the bio-retention 

basin. 
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 Treatment Node – Trash Baskets 

Trash baskets are proposed in all field inlets within the development. Trash baskets are 

effective for the removal of gross pollutants and sediments and prolongs the life of the bio-

retention basin. Seven (7) trash baskets were modelled in MUSIC with the parameters listed 

in Table 5.5 and 5.6 below. 

 

Table 5.5 – MUSIC Input Parameters for Trash Basket 

Inlet Properties GPT 

Low Flow Bypass (m3/s) 0 

High Flow Bypass (m3/s) 7 x 0.02 m³/s 

 

Table 5.6 – MUSIC Transfer Functions for Trash Basket 

Transfer Functions In Out 

Total Suspended Solids (TSS) 
0 0 

100 40 

Total Nitrogen (TN) 
0 0 

50 50 

Total Phosphorus (TP) 
0 0 

10 10 

Gross Pollutants 
0 0 

14.8 0 

 

The proposed location of the field inlet pits is presented in Appendix A. Trash baskets are 

proposed in all field inlet pits. 

 

5.3.1 Maintenance 

Monthly cleaning of all field inlets is required and immediate cleaning is required if blockage 

is observed. Cleaning is also recommended after significant rainfall events. 
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 MUSIC Analysis 

The quality of stormwater runoff and the impact of the proposed SQIDs were analysed using 

MUSIC version 6.2 in accordance with the water quality objectives from Table B, Appendix 3 

of the State Planning Policy.  

 

The MUSIC model was based on the 2000 to 2010 rainfall series for Rockhampton (39083) 

with 6-minute time steps. The MUSIC model schematic is presented in Figure 5.2 below. The 

MUSIC modelling results are presented in Table 5.7 below. 

 

 
Figure 5.2 – MUSIC Model Schematic 

 

Table 5.7 – MUSIC Model Results 

Indicator 
Annual Loads (kg/yr) Reduction 

Without SQIDs With SQIDs Actual Target 

TSS 1190 109 91% 85% 

TP 1.98 0.53 73% 60% 

TN 7.71 4.27 45% 45% 

GP 83.8 0 100% 90% 

 

The results above indicate that the required water quality objectives are met for the 

development. 
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6.0 CONCLUSIONS 

This Stormwater Management Plan was prepared to address the issues of lawful point of discharge 

and stormwater quality treatment for the proposed industrial development at 155 & 157 Maloney 

Street, Kawana. 

 

A 300 mm diameter pipe extends from the field inlet pit at 2/5 shown above, toward Splitters Creek. 

The field inlet and 300 mm pipe are nominated as the lawful point of discharge for the development.  

 

The site is located within approximately the bottom third of the Splitters Creek catchment. The 

background notes of the Queensland Urban Drainage Manual (QUDM 2016) presents 

recommendations for the management of site runoff based on the various site locations along a 

creek. QUDM 2016 states that stormwater detention would not be considered appropriate for sites 

located within the bottom third of a catchment, as delaying runoff from the site could increase the 

flood risk to downstream properties, due to the potential for the overlapping of the hydrographs 

from the site and from the creek.  As there are no flood-prone properties downstream of the site 

(in addition to the discussion regarding the location of the site within the bottom third of the 

Splitters Creek catchment), stormwater detention is not recommended for the proposed 

development.  

 

A bio-retention basin is proposed toward the rear of the development. The roof runoff would be 

directed toward the bio-retention basin. The runoff from the balance ground areas would be 

captured by field inlets and filtered using trash baskets, before being directed toward the bio-

retention basin. MUSIC model results show that the water quality objectives of the State Planning 

Policy are achieved through the proposed treatment train. 

 

 

 
Darren Rogers 
BE Civil (Hons), MIE Aust, RPEQ 5016 
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Photographs 

 

  



J7059 v1.0 

 

 

 
 

Photograph 1 – Existing site condition 

 

 
 

Photograph 2 – Splitters Creek at rear of site 

 

 



J7059 v1.0 

 

 

 
 

Photograph 3 – Existing field inlet pits at rear of site 

 

 
 

Photograph 4 – Outlet from existing field inlets to Splitters Creek 

 

  



J7059 v1.0 
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Approved Subdivision Plans 
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Stormwater Quality Maintenance Checklist 

 



 

Chapter 5 – Bioretention Basins 

 

WSUD Technical Design Guidelines for South East Queensland – Version 1 June 2006 5 - 3 0  

 
BIORETENTION BASIN MAINTENANCE CHECKLIST 

Inspection 
Frequency: 

1 to 6 monthly Date of Visit:  

Location:  

Description:  

Asset I.D.  

Site Visit by:  

INSPECTION ITEMS: Y N Action Required (details) 

Sediment accumulation at inflow points?    

Litter within basin?    

Erosion at inlet or other key structures?    

Traffic damage present?    

Evidence of dumping (e.g. building waste)?    

Vegetation condition satisfactory (density, weeds etc)?    

Watering of vegetation required?    

Replanting required?    

Mowing/slashing required?    

Clogging of drainage points (sediment or debris)?    

Evidence of ponding?    

Damage/vandalism to structures present?    

Surface clogging visible?    

Drainage system inspected?    

Resetting of system required?    

COMMENTS    
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