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1 INTRODUCTION   

This Stormwater Management Plan has been commissioned by Powercat Development Pty Ltd (Powercat) 

and forms part of a Material Change of Use application for submission to Rockhampton Regional Council 

(RRC). The subject site consists of land parcels, described as Lot 1 on RP607946, Lot 2 on RP607946, Lot 1 

on RP620251, Lot 2 on RP620251 and Lot 2 on RP617448, Parish of Murchison, County of Livingstone. 

The land has a physical address of 28 Main Street, Park Avenue, Rockhampton. A locality sketch is shown 

below. 

   

Figure 1-1 Site Locality (Accessed from Google Maps 08.01.2016) 

This report describes existing site features, and proposes preliminary stormwater design parameters for the 

development of the subject site. The report has been compiled considering the specifics of the site and the 

development including, consultation with associated consultants, previous development applications to 

Rockhampton Regional Council, review of available Dial Before You Dig data for existing infrastructure, site 

survey and compliance review of Council’s codes and policies.  

Contour understands that the proposed development is being submitted to council as two separate 

applications (retail and childcare). This report is a holistic report and covers both proposed uses and 

applications.  

Hydrologic and hydraulic analyses have been undertaken to determine the preliminary infrastructure 

requirements for the site.  The purpose of these analyses is to investigate how stormwater can be effectively 

managed on site and to ensure that the proposed development does not cause an actionable nuisance. 

Response to council’s stormwater management code is provided in Appendix E.  

1.1 SITE CONTEXT 

The subject site is approximately 6,233m
2
 in area, and is essentially rectangle in shape; being approximately 

56 metres east to west, and 100 metres south to north. The site is adjacent to the existing Park Avenue Hotel 

Motel which is located on the corner of Main Street and Haynes Street, Park Avenue.  To the north and west 

of the proposed development are existing homes. 

SUBJECT  

SITE 
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The existing topography of the subject site is generally flat with approximate RLs ranging between 12.0m 

and 10.8m AHD. Stormwater from the lot generally sheet flows in a north westerly direction into Easement B 

on SP223545. The stormwater then flows into the existing dam located on Lot 7 on RP606730 to the north 

through Easement A on RP886441.  There are no existing dwellings on the proposed site and is currently 

covered in grass.  

Detailed field survey of the subject site has been completed by Hoffmann Surveyors, Rockhampton 

There are existing easements to the north and to the north east of the proposed development which are in 

favour of Council.  It is understood that these easements are associated with access and stormwater 

easements.   

With regard to local services, extracts from a recent Dial Before You Dig search are included as part of this 

report in Appendix D. More detailed commentary on these services is provided later in this report.  

 

1.2 PROPOSAL DETAILS 

The client, Powercat, is proposing to utilise 5 existing lots (as detailed above), and develop these parcels of 

land into a Retail, Medical and Childcare Centre.  The new proposed centre is to contain approximately 62 

car parking spaces, loading zones, employee bike parking and landscaping areas. 

The current development proposal is represented by the Architectural drawings by BRD Group within 

Appendix A of this report. 

 

SUBJECT 

SITE 

EXISTING 
EASEMENT 

EXISTING 
DAM 

EXISTING 
EASEMENT 

OVERLAND 
FLOW PATH 
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Figure 1-2 Aerial Photo (Accessed from Google Earth 11.01.2016) 

 

 

 

Figure 1-3 Aerial Photo looking at overall Catchment and discharge point (Accessed from Google 
Earth 11.01.2016) 

1.3 SITE FLOODING 

A Flood Check of the site was conducted using the Rockhampton Regional Councils Planning Scheme 2015 

overlay mapping system.  The Flood hazard mapping shows that the proposed site is not subject to impacts 

from floodplain flooding or any Fitzroy River flooding. 

The following figure below shows the flooding overlay map for the proposed site.  

 

Figure 1-4 Rockhampton Regional Planning Scheme Maps - Flood Overlay (Accessed 11.01.2016) 

 
 
 

OVERLAND 
FLOW PATH 

FITZROY 

RIVER 

EXISTING 
DAM 

OUTLET 
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2 DRAINAGE 

2.1 GENERAL 

The proposed design generally complies with the requirements of the Queensland Urban Drainage Manual 

(QUDM), Council’s Planning Scheme and any other relevant codes or guidelines.  

2.2 DRAINAGE 

A conceptual stormwater drainage infrastructure layout is shown on Contour plans 1391-SW1 and 1391-

SW2, presented in Appendix A. Design of the overall drainage system generally complies with the 

Major/Minor drainage requirements as per QUDM.  

The recommended minor storm design event is the 10 year ARI based on central business and commercial 

use in accordance with Table 7.3.1 of QUDM. It is proposed that the minor storm design event (10 year ARI) 

will be collected and conveyed to the legal point of discharge. The minor drainage system is to be designed 

in accordance with QUDM and generally consist of Field Inlets or Kerb Gully Pits installed to collect surface 

runoff from roads, car parks, pathways and other non-roofed areas, plus additional pipe linkages to capture 

roof-water drainage from buildings. It is proposed that there will be no roof-water harvesting and re-use as 

part of this development.  

The combined minor/major drainage system will be designed to cater for the 100 year ARI flows in 

accordance with table 7.3.2 of QUDM. Generally the major drainage system will consist of overland flow 

(Q100-Q10 piped) controlled within road corridors of the development to ensure acceptable freeboard to the 

respective premises.  

2.3 LEGAL POINT OF DISCHARGE 

 

Contour understands that the subject site has an existing approval for a retail development (D/278-2011).  

The previous approval has established a legal point of discharge within the rear adjoining allotment 

(7/RP606730) and easement (B/SP223545).  It is understood that the previously approved legal point of 

discharge and arrangement will serve as the legal point of discharge for this development. 

It is proposed to discharge stormwater into the existing dam to the north of the site. Generally stormwater will 

discharge as piped drainage or as sheet flow. Some minor works may be required within the easement area 

to minimise nuisance and direct flows to the existing dam.  

It is considered that discharging stormwater, in the manner described above will not cause an actionable 

nuisance. As such it is considered that a lawful point of discharge has been established in accordance with 

the QUDM Section 3.4. 
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3 WATER QUANTITY MANAGEMENT 

3.1 STORMWATER QUANTITY MANAGEMENT STRATEGY  

This section outlines the water quantity analysis undertaken to determine the preliminary stormwater 

infrastructure requirements Stormwater Quantity Management Strategy  

On-site detention storage can readily be provided for the proposed development via number of methods 

including;  

 Underground detention tank/s 

 On pavement detention; and  

 Bioretention/detention basins 

Indicative stormwater quantity mitigation measures are outlined on Contour Plans 1391-SW01 and 1391-

SW02 in Appendix B. Detailed design stages will confirm the ultimate stormwater quantity mitigation 

measures and configuration.  

The constrained nature of the proposed development layout does not make allowances for adequate capture 

or direction of major storm flows to the proposed water quantity mitigation measures.  As such the minor 

storm discharges (10year ARI) have been adopted as the discharges captured and mitigated by the 

proposed detention measures. Major flows have been assumed to bypass the proposed mitigation 

measures. This has been reflected in the water quantity modelling.  

3.2 INTERNAL CATCHMENT CHARACTERISTICS  

For the purposes of determining preliminary water quantity mitigation infrastructure the site has been 

considered as a single catchment. Fraction Impervious values have been calculated based on development 

proposal plans. Catchment details, across the subject site are detailed in Table 3-1 and Table 3-2 for the pre 

and post developed catchment respectively. A sketch of the conceptual earthworks levels can be found in 

Appendix B.  

Table 3-1 Catchment areas and fractions impervious, pre-developed case 

  Pre-developed 

Impervious Area, ha 0.00 

Pervious Area, ha 0.6233 

Fraction Impervious 0% 

Total Area, ha 0.6233 

 

Table 3-2 Catchment areas and fractions impervious, post-developed case 

  Post-developed 

Impervious Area, ha 0.5420 

Pervious Area, ha 0.0813 

Fraction Impervious 87% 

Total Area, ha 0.6233 

An initial and continuing loss model has been adopted for XP-RAFTS model. Parameters have generally 

been based on recommendations set out within Australian Rainfall and Runoff (ARR) and outlined in Table 

3-3 below. Within the model, pervious and impervious areas were split into sub-catchment areas based on 

the fraction impervious.  

Table 3-3 Loss Parameters 

Losses Initial  Continuing 

Pervious 20 2.5 

Impervious 1.5 0 
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3.3 RUNOFF-ROUTING MODELLING 

Hydrological analysis of the pre and post development conditions was modelled using XP-RAFTS runoff 

routing software. The parameters adopted were generally based on recommendations in Australian Rainfall 

and Runoff and the Queensland Urban Drainage Manual.   

The modelled discharges were compared with the Rational Method calculations for the pre-developed case 

to validate the XP-RAFTS model. As outlined in Table 3-4 modelled site discharge compares well with the 

discharges calculated by the Rational Method. The peak discharges, which were estimated using XP-

RAFTS, were adopted for the hydraulic modelling. 

Table 3-4 Summary of Peak Discharges, pre-developed case   

  

Peak Discharges 
(Rational Method), 

m
3
/s 

Peak Discharges 
(XP-RAFTS), m

3
/s 

2 Year ARI 0.076 0.073 

5 Year ARI 0.110 0.124 

10 Year ARI 0.133 0.153 

20 Year ARI 0.162 0.186 

50 Year ARI 0.212 0.219 

100 Year ARI 0.249 0.258 

 
 

The post-developed unmitigated catchment modelling results are summarised in Table 3-5. 

Table 3-5 Summary of Peak Discharges for post-developed (Unmitigated) case 

 
Peak Discharges 
(XPRAFTS), m

3
/s 

2 Year ARI 0.195 

5 Year ARI 0.256 

10 Year ARI 0.292 

20 Year ARI 0.340 

50 Year ARI 0.380 

100 Year ARI 0.428 

3.4 DETENTION BASIN DETAILS 

As previously noted, the development proposal includes a detention Tank as a stormwater quantity mitigation 

measure.  The underground tank is situated under the proposed childcare centre playground.  The details of 

the proposed detention basins are outlined in Table 3-6. These details have been determined based on the 

hydrologic and hydraulic analyses undertaken as part of this report. These requirements may be reviewed 

during detailed design stages. 

    

Table 3-6 Detention Tank Details 

Features Detention Tank  

Detention Volume(m
3
) 245 m

3
 

Low Flow orifice(mm) 230 

High flow weir, height above 
basin invert(m) 

1 

High flow weir, length(m) 1 

Depth of Tank(m) 1.2m 

 

  

http://www.contource.com.au/


Stormwater Management Plan- Proposed Retail, Medical & Childcare Centre 
3 – Water Quantity Management  
 

1391 – SWMP01 – Rev 01 – 11 January 2016 Page 7   
ARC/CDF  
 

3.5 XP-RAFTS RESULTS  

Critical duration design storm peak flows for the pre and post developed cases are presented in Table 3-7 

below. The post developed case includes the proposed detention tanks. 

Table 3-7 Peak Discharge Results 

Catchment Site 

 
Pre-developed 

Discharge(m
3
/s) 

Post-developed 
(mitigated) 

Discharge(m
3
/s) 

2 year ARI 0.073 0.056 

5 year ARI 0.124 0.066 

10 year ARI 0.153 0.085 

20 year ARI 0.186 0.146 

50 year ARI 0.219 0.202 

100 year ARI 0.258 0.245 

  

It is noted that comparisons for other non-critical durations have been made and generally peak design 

discharges for all storm durations were not increased when compared with the corresponding duration, pre-

developed case.  

It is acknowledged that the proposed play area includes shade sail structures. Detailed design stages may 
incorporate the proposed support structures as part of the detention tank infrastructure.  
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4 WATER QUALITY MANAGEMENT  

4.1 GENERAL  

This assessment identifies issues relating to storm water runoff quality and assesses possible methods of 

treatment if required.  The aim of this section of the report is to determine practical approaches to achieving 

stormwater quality objectives of the SPP and councils planning scheme.  

The objectives for stormwater quality management are outlined in  

 Rockhampton Regional Council Planning Scheme 2015,  Scheme 6.19 – Stormwater Management 

Planning Scheme Policy  

 Capricorn Municipal Development Guidelines – D5 Stormwater Drainage Design.  

 Urban stormwater – Queensland best practice environmental management guidelines 2009 

Technical note: Derivation of Design Objectives 

To meet these objectives, it is proposed to incorporate a tertiary stormwater quality treatment device before 

discharging from the proposed site. The tertiary treatment device proposed is a Humes Jelly Fish treatment 

system. The stormwater run-off from the driveway, roof and landscaping area will enter this system and be 

treated before entering the proposed detention tank.  

The proposed stormwater quality treatment devices are outlined on Contour Drawings 1391-SW1 in 

Appendix B. These treatment devices are conceptual in nature and are subject to change during future 

detailed design stages of the project and subsequent operational works approval.  

4.1.1 Construction Phase – Design Objectives 

In accordance with the State Planning Policy (SPP) Appendix C, the proposed development has been 

planned, designed, constructed and operated to manage stormwater from the site to maintain and support 

the environmental value surrounding the development. The table below outlines the design objectives 

required for this site during the construction phase. 

Table 4-1 Construction Phase – Design Objectives 

Issue   Source 

Drainage 
control 

Temporary 
Drainage Works 

1. Design life and design storm for temporary drainage works:  
• Disturbed area open for <12 months – 1 in 2-year ARI event 
• Disturbed area open for 12-24 months – 1 in 5-year ARI event 
• Disturbed area open for >24 months – 1 in 10-year ARI event 

2. Design capacity excludes minimum 150 mm freeboard  
3. Temporary culvert crossing—minimum 1 in 1-year ARI hydraulic 

capacity 

Erosion 
control 

Erosion control 
measures 

1. Minimise exposure of disturbed soils at any time  
2. Divert water run-off from undisturbed areas around disturbed 
areas  
3. Determine the erosion risk rating using local rainfall erosivity, 
rainfall depth, soil-loss rate or other acceptable methods  
4. Implement erosion control methods corresponding to identified 
erosion risk rating 

http://www.contource.com.au/
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Sediment 
control 

Sediment control 
measures  

Design storm for 
sediment control 

basins  
Sediment basin 

dewatering 

1. Determine appropriate sediment control measures using:  
• potential soil loss rate, or  
• monthly erosivity, or  
• average monthly rainfall 

2. Collect and drain stormwater from disturbed soils to sediment 
basin for design storm event:  
• design storm for sediment basin sizing is 80th% five-day event 

or similar 
3. Site discharge during sediment basin dewatering:  

• TSS < 50 mg/L TSS, and  
• Turbidity not >10% receiving waters turbidity, and  
• pH 6.5–8.5 

 

Water quality 

Litter and other 
waste, 

hydrocarbons and 
other contaminants 

1. Avoid wind-blown litter; remove gross pollutants  
2. Ensure there is no visible oil or grease sheen on released waters 
3. Dispose of waste containing contaminants at authorised facilities 

Waterway 
stability and 
flood flow 

management 

Changes to the 
natural waterway 
hydraulics and 

hydrology 

Refer Constructed Wetland Design Report by Contour dated 
November 2015 for details of proposed changes to the existing 
waterway.  Refer also Preliminary Hydraulic Assessment by 
Contour Dated November 2015 for details of hydraulics and 
hydrology.   

 

4.1.2 Post Construction Phase – Design Objectives 

Table 3-2 below outlines the design objectives for the Post Construction or operational phase of the 

development.   

Table 4-2 Post Construction Phase – Design Objectives 

Climatic 
Region 

Total 
Suspended 
Solids (TSS)  

Total 
Phosphorus 

(TP) 

Total 
Nitrogen 

(TN) 

Gross 
Pollutants 

(>5mm) 

Central 
Queensland 
(South) 

85% 60% 45% 90% 

 

4.2 SOURCE NODES 

For the purposes of stormwater quality assessment the site was broken down into various catchments based 

on the site topography, surface types and land use. Reference should be made to Appendix B, for details of 

the stormwater quality catchments.  

The intent of the water quality treatment measures is to achieve the required load reduction targets for areas 

of the site prior to discharging to the existing easement.  

Table 4-3 below shows the areas assigned to each source node.  
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Table 4-3 MUSIC Mode Catchment Areas 

  Catchment 

Area 
Fraction 

Impervious 
(%) 

A(ha) 

Roof 100 0.196 

Road 100 0.346 

Ground Level  0 0.081 

Total Area  0.623 

4.3 MUSIC MODEL 

The Model for Urban Stormwater Improvement Conceptualisation (MUSIC) version 6.1 was used to 

determine the required stormwater treatment devices to achieve the requirements of the SPP.  

A model schematic is shown on Figure 4-1. 

 
 

Figure 4-1 MUSIC Model Schematic 

 

The rainfall and evapotranspiration data series, which were observed at the Rockhampton Aero Station over 

a 10 year period from 1 January 1980 to 31 December 1989, were used in accordance with the MUSIC 

Modelling Guidelines.  

Key treatment node input parameters are outlined in Table 4-4 MUSIC Humes Jelly Fish Treatment Node. 

 

Table 4-4 MUSIC Humes Jelly Fish Treatment Node 

 

 

 

 

  

Catchment Parameters 

Humes JellyFish 

1 Humes JellyFish (JF-3000-13-3).  
Treatment node provided by Humes in accordance with their third party 

and peer reviewed field data.   
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4.4 MODELLING RESULTS 

Table 4.4 below shows the pollutant reductions achieved by the proposed treatment train. It can be seen that 

the treatment train reaches the required reductions of Gross Pollutants, Total Suspended Solids, Total 

Phosphorus and Total Nitrogen outlined in the State Planning Policy 2014 and councils planning scheme. 

 

 

 

Table 4-5 Summary of MUSIC Modelling Results 

  Pollutant Removal Efficiency, % 

  
Total Suspended 

Solids (TSS) 
Total 

Phosphorus (TP) 
Total Nitrogen 

(TN) 
Gross Pollutants 

Developed, mitigated 
catchment. 

85% 62.3% 52.1% 97.8% 

Water Quality Objectives. 85% 60% 45% 90% 
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5 SUMMARY 

 

It is proposed that the existing properties at 28 Main Street, Park Avenue be redeveloped to create a retail, 

medical and childcare centre. The property is properly described as Lot 1 on RP607946, Lot 2 on RP607946, 

Lot 1 on RP620251, Lot 2 on RP620251 and Lot 2 on RP617448 

The preliminary stormwater infrastructure requirements for the project have been determined and are 

presented on drawings in Appendix B.  

The proposed stormwater infrastructure discharges to the existing easement and directly to the existing dam 

on Lot 7 on RP606730 in accordance with previous council approvals. It is proposed that an on-site 

stormwater detention system be constructed to meet the pre-development discharge flows from the 

proposed development.  This on-site detention system must hold 240kL of stormwater with a low flow piped 

outlet and a high flow weir outlet. 

A water quality treatment device called Humes Jelly Fish (model JF-3000-13-3) is to be utilised to ensure the 

water quality objectives are met for Central Queensland (South).  The configuration of this system has been 

shown on drawing 1391-SW1. 

We consider the analyses contained within this report for proposed stormwater infrastructure, demonstrates 

that stormwater can effectively be managed onsite.    

 

6 QUALIFICATIONS 

This report has been prepared, by Contour Consulting Engineers Pty Ltd, under the direction of a Registered 

Professional Engineer of Queensland, to document the process undertaken to determine the preliminary 

stormwater infrastructure requirements for the proposed Retail, Medical & Childcare centre at 28 Main 

Street, Rockhampton.  

This report is only to be used in full, and may not be used to support objectives other than those set out 

herein, except where written approval is provided by Contour Consulting Engineers
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 Contour Stormwater Plan Appendix B.
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Performance 
Outcomes (PO) 

Acceptable Outcomes (AO) Response 

Plan to avoid/minimise new impacts 

PO1 
 
The development is 
planned and designed 
considering the land 
use constraints of the 
site for achieving 
stormwater design 
objectives.  

 

AO1.1 
 
A site stormwater quality management plan (SQMP) is 
prepared, and:  

a.     is consistent with any local area stormwater 
management planning, and  

b.     provides for achievable stormwater quality 
treatment measures meeting design objectives 
listed below in Table A (construction phase) and 
Table B (post construction phase), or current best 
practice environmental management, reflecting 
land use constraints, such as:  

 erosive, dispersive and/or saline soil types  

 landscape features (including landform)  

 acid sulfate soil and management of nutrients 
of concern  

 rainfall erosivity.  

 

WQO are met by 
incorporating treatment 
device into the 
proposed development 
 

PO2 
 
Development does not 
discharge wastewater 
to a waterway or off 
site unless 
demonstrated 
to be best practice 
environmental 
management 
for that site. 

AO2.1 
 
A wastewater management plan (WWMP) is prepared 
by a suitably qualified person and addresses:  

a.     wastewater type, and  

b.     climatic conditions, and  

c.     water quality objectives (WQOs), and  

d.     best-practice environmental management, and 

 

AO2.2 
 
The WWMP provides that wastewater is managed in 
accordance with a waste management hierarchy that:  

a.     avoids wastewater discharges to waterways, or  

b.     if wastewater discharge to waterways cannot 
practicably be avoided, minimises wastewater 
discharge to waterways by re-use, recycling, 
recovery and treatment for disposal to sewer, 
surface water and groundwater. 

 
 

N/A  
 
 
 
 
 
 
 
 
N/A 
 

PO3 
 
Any non-tidal artificial 
waterway is located in 
a way that is 
compatible with the 
land use constraints of 
the site for protecting 
water environmental 
values in existing 
natural waterways.  

 

AO3.1 
 
If the proposed development involves a non-tidal artificial 
waterway:  
a.       environmental values in downstream waterways 

are protected, and  
b.       any groundwater recharge areas are not affected, 

and  
c.       the location of the waterway incorporates low lying 

areas of a catchment connected to an existing 
waterway, and  

d.      existing areas of ponded water are included, and  

 
 
N/A 
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AO3.2 

Non-tidal artificial waterways are located:  

a.     outside natural wetlands and any associated 
buffer areas, and  

b.     to minimise disturbing soils or sediments, and  

c.     to avoid altering the natural hydrologic regime in    
acid sulfate soil and nutrient hazardous areas.  

 

 
N/A 
 
 

PO4 
 

Any non-tidal artificial 
waterway is located in 
a way that is 
compatible with 
existing tidal 
waterways.  
 

AO4.1 
 
Where a non-tidal artificial waterway is located 
adjacent to, or is connected to, a tidal waterway by 
means of a weir, lock, pumping system or similar:  
 
a.     there is sufficient flushing or a tidal range of 

>0.3 m, or  
b.     any tidal flow alteration does not adversely                

impact on the tidal waterway, or  
 c.     there is no introduction of salt water into 

freshwater environments.  

 

 
N/A 

Design to avoid/minimise new impacts 

PO5 

Any non-tidal artificial 
waterway is not 
designed only for 
stormwater flow 
management or 
stormwater quality 
management.  
 

AO5.1  

Any non-tidal artificial waterway is designed and 
managed for any of the following end-use purposes:  

a.     amenity including aesthetics, landscaping and 
recreation, or  

b.     flood management, or  

c.     stormwater harvesting as part of an integrated 
water cycle management plan, or  

d.     aquatic habitat, and  

AO5.2  

The end-use purpose of any non-tidal artificial 
waterway is designed and operated in a way that 
protects water environmental values.  

 

 

 

 

 

 

 

 

 

 

 
 
N/A 
 
 
 
 
 
 
 
 
 
 
N/A 
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Construct to avoid/minimise new impacts 

PO6 

Construction activities 
for the development 
avoid or minimise 
adverse impacts on 
stormwater quality.  

 

AO6.1  

An erosion and sediment control plan (ESCP) 
demonstrates that release of sediment-laden 
stormwater is avoided for the nominated design 
storm, and minimised when the nominated design 
storm is exceeded, by addressing design objectives 
listed below in Table A (construction phase) or local 
equivalent, for:  

a.     drainage control, and  

b.     erosion control, and  

c.     sediment control, and  

d.     water quality outcomes, and  

AO6.2  

Erosion and sediment control practices (including any 
proprietary erosion and sediment control products) 
are designed, installed, constructed, operated, 
monitored and maintained, and any other erosion 
and sediment control practices are carried out in 
accordance with local conditions and appropriate 
recommendations from a suitably qualified person, or  

AO6.3  

The ESCP demonstrates how stormwater quality will 
be managed in accordance with an acceptable 
regional or local guideline so that target contaminants 
are treated to a design objective at least equivalent to 
Acceptable Outcome AO6.1.  

 
 
An erosion and sediment 
control plan (ESCP) will 
be prepared as part of a 
future detailed design 
phases. 
 
 
 
 
 
 
 
 
 
N/A  
 
 
 
 
 
 
 
 
N/A  

PO7 

Operational activities 
for the development 
avoid or minimises 
changes to waterway 
hydrology from 
adverse impacts of 
altered stormwater 
quality and flow.  

 
 

AO7.1  

Development incorporates stormwater flow control 
measures to achieve the design objectives set out 
below in Table A (construction phase) and Table B 
(post construction phase). Both the construction and 
operational phases for the development comply with 
design objectives in Table A (construction phase), 
and Table B (post construction phase), or current 
best practice environmental management, including 
management of frequent flows, peak flows, and 
construction phase hydrological impacts.  

 

 
 
An erosion and sediment 
control plan (ESCP) and 
detail design, will be 
prepared as part of a 
future detailed design 
phases. 
 

PO8 

Any treatment and 
disposal of waste 
water to a waterway 
accounts for:  

• the applicable water 
quality objectives for 
the receiving waters, 
and  

• adverse impact on 
ecosystem health or 
receiving waters, 

AO8.1  

See AO2.1  

 
 
N/A  
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and 

• in waters mapped as 
being of high 
ecological value, the 
adverse impacts of 
such releases and 
their offset.  

PO9 

Wastewater discharge 
to a non-tidal artificial 
waterway is managed 
in a way that 
maintains ecological 
processes, riparian 
vegetation, waterway 
integrity, and 
downstream 
ecosystem health.  

 

AO9.1  

Wastewater discharge to non-tidal artificial 
waterways is managed to avoid or minimise the 
release of nutrients of concern so as to minimise the 
occurrence, frequency and intensity of coastal algal 
blooms, and  

AO9.2  

Development in coastal catchments avoids or 
minimises and appropriately manages soil 
disturbance or altering natural hydrology, and  
 

Editor’s note: Compliance with this outcome may be 
demonstrated by following the management advice in 
the guideline: Implementing Policies and Plans for 
Managing Nutrients of Concern for Coastal Algal 
Blooms in Queensland by the Department of 
Environment and Heritage Protection. 

AO9.3  

Development in coastal catchments:  
a.      avoids lowering groundwater levels where 

potential or actual acid sulfate soils are present, 
and  

b.      manages wastewaters so that:  

         (i)  the pH of any wastewater discharged is 
maintained between 6.5 and 8.5 to avoid 
mobilisation of acid, iron, aluminium, and 
metals, and  

         (ii) holding times of neutralised wastewaters 
ensures the flocculation and removal of any 
dissolved iron prior to release, and  

         (iii) visible iron floc is not present in any  
discharge, and  

(iv) precipitated iron floc is contained and disposed 
of, and  

(v)  wastewater and precipitates that cannot be 
contained and treated for discharge on site are 
removed and disposed of through trade waste 
or another lawful method.  

 
 
N/A 
 
 
 
 
N/A 
 
 
 
 
 
 
 
 
 
 
 
 N/A 
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PO10 

Any non-tidal artificial 
waterway is managed 
and operated by 
suitably qualified 
persons to achieve 
water quality 
objectives in natural 
waterways. 

AO10.1  

Any non-tidal artificial waterway is designed, 
constructed and managed under the responsibility of 
a suitably qualified registered professional engineer, 
Queensland (RPEQ) with specific experience in 
establishing and managing artificial waterways, and  

AO10.2  

Monitoring and maintenance programs adaptively 
manage water quality in any non-tidal artificial 
waterway to achieve relevant water-quality objectives 
downstream of the waterway, and  

AO10.3  

Aquatic weeds are managed in any non-tidal artificial 
waterway to achieve a low percentage of coverage of 
the water surface area (less than 10%). Pests and 
vectors (such as mosquitoes) are managed through 
avoiding stagnant water areas, providing for native 
fish predators, and any other best practices for 
monitoring and treating pests, and  

AO10.4  

Any non-tidal artificial waterway is managed and 
operated by a responsible entity under agreement for 
the life of the waterway. The responsible entity is to 
implement a deed of agreement for the management 
and operation of the waterway that:  

a.     identifies the waterway, and  

b.     states a period of responsibility for the entity, 
and  

c.     states a process for any transfer of responsibility 
for the waterway, and  

d.     states required actions under the agreement for 
monitoring the water quality of the waterway 
and receiving waters, and  

e.     states required actions under the agreement for 
maintaining the waterway to achieve the 
outcomes of this code and any relevant 
conditions of a development approval, and  

f.      identifies funding sources for the above, 
including bonds, headworks charges or levies. 

 
N/A  
 
 
 
 
 
 
N/A 
 
 
 
 
N/A,  
 
 
 
 
 
 
 
 
N/A 
 

 



Stormwater Management Plan- Proposed Retail, Medical & Childcare Centre 
 

1391 – SWMP01 – Rev 01 – 11 January 2016    
ARC/CDF  
 

 Dial Before You Dig Appendix D.

http://www.contource.com.au/


10121092

2,218.68A4 Page scale at 1:

GDA_1994_MGA_Zone_56

Glenmore Road  Park Avenue QLD 4701

DBYD - RRC Sewer and

Water Infrastructure

Services

50058694 DBYD Number: Sequence Number:

NOTE:  Dial Before You Dig 
maps DO NOT contain 
stormwater infrastructure.

If you require a map showing 
stormwater data, please email 
GIS@rrc.qld.gov.au and 
request an Enchanced 
Feature Map for stormwater.

Copyright protects this publication. Reproduction by whatever means is prohibited without prior written permission of the Chief Executive 
Officer, Rockhampton Regional Council. Rockhampton Regional Council will not be held liable under any circumstances in connection with 
or arising out of the use of this data nor does it warrant that the data is error free.  Any queries should be directed to the Customer Service 
Centre, Rockhampton Regional Council or telephone 1300 22 55 77.  The Digital Cadastral DataBase is current as at January 2016. © The 
State Government of Queensland (Department of Natural Resources and Mines) 2016. All other data © Rockhampton Regional Council 
2016. This map is a user generated static output from an Internet mapping site and is for reference only. Data layers that appear on this map 
may or may not be accurate, current, or otherwise reliable. Printed from GeoCortex on 11/01/2016



Stormwater Management Plan- Proposed Retail, Medical & Childcare Centre 
 

1391 – SWMP01 – Rev 01 – 11 January 2016    
ARC/CDF  
 

 Council Stormwater Management Code Appendix E.
   
 

 

http://www.contource.com.au/


Performance Outcomes 
(PO) 

Acceptable Outcomes 
(AO) 

Response 

Section A — If for a material change of use, reconfiguring a lot, operational work or building work 

Stormwater management - General 

 
PO1 
Development provides a 
stormwater management system 
which 
achieves the integrated 
management of stormwater to: 

(a) ensure that flooding 
impacts do not increase, 
including 
upstream or downstream of 
the development site; 

(b) avoid net worsening of 
stormwater peak 
discharges and 
runoff volumes; and 

(c) maximise the use of water 
sensitive urban design 
principles. 

Editor's note—A site-based 
stormwater management plan may 
be required to 
demonstrate compliance with the 
performance outcome. 

 
AO1.1 
Development provides a 
stormwater management system 
which 
is designed in compliance with 
SC6.19 — Stormwater 
management planning scheme 
policy, Queensland Urban 
Drainage Manual, Capricorn 
Municipal Design Guidelines and 
Australian Rainfall and Runoff. 

AND 

AO1.2 
Development ensures that the 
location of the stormwater 
drainage 
system is contained within a road 
reserve, drainage easement, 
public reserve, public pathway, 
park or waterway corridor. 

AND 

AO1.3 
Stormwater is conveyed to a 
lawful point of discharge in 
accordance with the Queensland 
Urban Drainage Manual. 

AND 

AO1.4 
Development minimises large 
impervious areas and maximises 
opportunities for capture and 
reuse. 

 
Detailed Stormwater design 
generally complies with QUDM, 
AR&R along with Capricorn 
Municipal Design Guidelines 
 
 
 
 
 
 
 
 
 
 
N/A private infrastructure  
 
 
 
 
 
 
 
 
 
 
 
Complies, Stormwater is 
discharged to a legal point of 
discharge. Refer to report for 
details 
 
 
 
Design optimises opportunities to 
capture all runoff and discharge in 
a non-worsening matter. 

 
PO2 
Development provides a 
stormwater management system 
which: 
(a) has sufficient capacity to 
safely convey run-off taking 
 into account increased 
run-off from impervious surfaces 
 and flooding in local 
catchments; 

 
AO2.1 
Development provides a 
stormwater conveyance system 
which is 
designed to safely convey flows 
associated with all internal and 
external contributing catchment(s). 

 
 
Preliminary Stormwater 
infrastructure is shown on Contour 
Plans. Detailed design stages will 
confirm the capacity of the 
conveyance systems.  



(b) maximises the use of 
natural waterway corridors and 
 natural channel design 
principles; and 
(c) efficiently integrates with 
existing stormwater treatments 
 upstream and 
downstream. 

 
PO3 
Development ensures that the 
location and design of stormwater 
detention and water quality 
treatment facilities: 
(a) minimise risk to people 
and property; 
  
(b) provide for safe access 
and maintenance; 
(c) minimise ecological 
impacts to creeks and waterways; 
 and 
(d) provide for the safe 
recreational use of stormwater 
 management features. 

 
AO3.1 
Development provides for 
stormwater detention and water 
quality 
treatment facilities which are 
located outside of a waterway. 
 
AND 
 
AO3.2 
Development provides for 
stormwater detention in 
accordance 
with Queensland Urban Drainage 
Manual, Capricorn Municipal 
 
Design Guidelines and Australian 
Rainfall and Runoff 
. 
AND 
 
AO3.3 
Development provides a 
stormwater quality treatment 
system 
which is designed in accordance 
with State Planning Policy - 
 
Water Quality. 

 
Onsite detention and water quality 
measures are located at just prior 
to the legal point of discharge for 
the site. These are in the form of 
an Underground Detention tank 
and a Humes JellyFish treatment 
device.  
 
 
Detention tanks for Stormwater 
have been designed to generally 
comply with QUDM Section 5 
along with AR&R and Capricorn 
Municipal Design Guidelines 
 
 
 
 
 
Stormwater Quality has been 
designed in accordance with the 
Water by Design- MUSIC 
Modelling Guidelines as set out in 
the State Planning Policy- Water 
Quality 

 

Performance Outcomes 
(PO) 

Acceptable Outcomes 
(AO) 

Response 

Section A — If for a material change of use, reconfiguring a lot, operational work or building work 

Environmental Values 

 
PO4 
Development and drainage works 
including stormwater channels, 
creek modification works, bridges, 
culverts and major drains, 
protect and enhance the 
environmental values of the 
waterway 

 
AO4.1 
Development ensures natural 
waterway corridors and drainage 
paths are retained. 

AND 
AO4.2 

 
No Natural waterways or paths 
have been altered with in the 
proposed development. 
 
 
 
 
NA no natural channels are 



corridors and drainage paths and 
permit terrestrial and aquatic 
fauna movement. 
Editor's note—Compliance with 
the performance outcomes and 
acceptable 
outcomes should be 
demonstrated by the submission 
of a site-based 
stormwater management plan for 
development. 

Development incorporates the use 
of natural channel design 
principles in constructed 
components to maximise 
environmental 
benefits and waterway stability. 

AND 

AO4.3 
Development provides stormwater 
outlets into waterways, creeks, 
wetlands and overland flow paths 
with energy dissipation to 
minimise scour in compliance with 
the Queensland Urban 
Drainage Manual, Capricorn 
Municipal Design Guidelines and 
Australian Rainfall and Runoff. 

proposed. 
 
 
 
 
 
 
 
Development features a detention 
basin which reduces the flow rate 
at the outlet of the stromwater. 
This minimises scour in 
accordance with QUDM, AR&R 
along with Capricorn Muncipal 
Design Guidelines 

 
PO5 
Development protects and 
enhances the environmental and 
water 
quality values of waterways, 
creeks and estuaries within or 
external to the site. 

Editor's note—The State Planning 
Policy - Guideline - Water Quality 
and Section 
9 of the Environmental Protection 
Act 1994 define environmental 
values as 'a 
quality or physical characteristic 
of the environment that is 
conducive to 
ecological health or public 
amenity or safety.' 

 
No acceptable outcome is 
nominated. 

 
Development protects the 
environmental and water quality 
values by filtering out TSS, TP & 
TN which helps to protect the 
surrounding waterways.  

 

Performance Outcomes (PO) Acceptable 
Outcomes (AO) 

Response 

Section A — If for a material change of use, reconfiguring a lot, operational work or building work 

Stormwater flowpath tenure 

PO6 
All overland stormwater flow paths are 
maintained under tenure 
arrangements that facilitate efficient 
infrastructure and enhance 
environmental sustainability. 
 

No acceptable outcome 
is nominated. 

All overland flow paths are 
maintained under tenure 
agreements as a part of this 
development. In line with previous 
approvals.  



Editor's note—As a guide, Council prefers 
easements over an overland 
stormwater flow path where it is 
reasonable to assume that the property 
owner will maintain the area in a manner 
that is consistent with the balance of 
the parent lot. For overland stormwater 
flow paths where it would not be 
reasonable, or it would be impractical for 
the property owner to maintain the 
area of the easement consistent with the 
surrounding lot(s), Council prefers 
the area of the flow path to be dedicated as 
freehold tenure in favour of 
Council. 

 

Performance Outcomes (PO) Acceptable 
Outcomes (AO) 

Response 

Section A — If for a material change of use, reconfiguring a lot, operational work or building work 

Efficiency and whole of life cycle cost 

PO7 
Development ensures that there 
is sufficient site area to 
accommodate an effective 
stormwater management 
system. 
Editor's note—Compliance with 
the performance outcome 
should be 
demonstrated by the submission 
of a site-based stormwater 
management plan 
for development. 

 
No acceptable outcome is 
nominated. 

 
The proposed development 
ensures there is adequate space 
on site to incorporate an effective 
Stormwater management plan 
that generally complies with 
requirements set out in QUDM. 

 
 
PO8 
Development provides for the 
orderly development of 
stormwater 
infrastructure within a 
catchment, having regard to the: 

(a) existing capacity of 
stormwater infrastructure 
within and 
external to the site, and 
any planned stormwater 
infrastructure upgrades; 

(b) safe management of 
stormwater discharge 

 
No acceptable outcome is 
nominated. 

 
The proposed development 
provides an orderly plan of the 
storm water infrastructure which 
deals with infrastructure 
upgrades, safe management of 
discharge and implications for 
adjacent development 



from existing 
and future upslope 
development; and 

(c) implications for adjacent and 
down-slope development. 

 

PO9 
Development provides proposed 
stormwater infrastructure 
which: 
(a) remains fit for purpose 
for the life of the development 
and 
maintains full functionality in the 
design storm event; and 
(b) can be safely accessed 
and maintained in a cost 
effective way. 

 
No acceptable outcome is 
nominated. 

 The development Stormwater 
uses a cost effective JellyFish 
which can be cleaned efficiently 
along with fit for purpose 
infrastructure 

 

Performance 
Outcomes (PO) 

Acceptable Outcomes (AO) Response 

Section A — If for a material change of use, reconfiguring a lot, operational work or building work 

Erosion and sediment control 

 
PO10 

Development ensures 
that all reasonable and 
practicable 
measures are taken to 
manage the impacts of 
erosion, turbidity 
and sedimentation, both 
within and external to the 
development site from 
construction activities, 
including vegetation 
clearing, 
earthworks, civil 
construction, installation 
of services, 
rehabilitation, 
revegetation and 
landscaping to protect: 

(a) the environmental 
values and water 
quality objectives of 
waters; 

(b) waterway hydrology; 
and 
(c) the 

maintenance 

 
AO10.1 
Water sensitive urban design and erosion and 
sediment control 
measures are implemented in accordance with 
the State 
Planning Policy - Guideline - Water Quality. 

AO10.2 

Unnecessary disturbance to soil, waterways or 
drainage 
channels is avoided and all soil surfaces remain 
effectively 
stabilised against erosion during construction 
and in the long- 
term. 

AO10.3 
Erosion and sediment control plans and 
measures are 
implemented during land disturbing activities to 
achieve the 
protection of environmental values of waters 
and the function of 
stormwater infrastructure. 

 
WSUD and Erosion control 
measures are implement in 
accordance with State 
Planning Policy- Water 
Quality 
 
Un necessary disturbance to 
soil, waterways and 
drainage has been avoided 
in the proposed 
development along with 
erosion and sediment 
control procedures to be 
incorporated in the detailed 
design stage. 
 
Erosion and sediment 
control procedures will 
protect the environmental 
values of waters and 
function of the Stormwater 
infrastructure 



and 
serviceability of 
stormwater 
infrastructure. 

 

 

Performance Outcomes (PO) Acceptable Outcomes 
(AO) 

Response 

Section B — Additional criteria which apply to: (a) material change of use for an urban purpose which involves 
greater than 2500 square metres of land or six (6) or more dwellings: 
(b) reconfiguring a lot for an urban purpose which: 

  (i) would result in six (6) or more residential lots: or 
  (ii) provides for six (6) or more dwellings: or 
 (iii) involves greater than 2,500 swuare metres of land and results in an increased number of lots: and  
(c)  operational work for an urban purpose which involves disturbing greater that 2,500 square metres of 
land.  
 
Water Quality 
 

PO11 
For development proposals within the 
Fitzroy River sub-basin, 
relevant environmental values are 
recognised and enhanced, and 
relevant water quality objectives are 
addressed. 

Editor's note—Section 3.2 of Queensland 
Water Quality Guidelines 2009 
identifies values for water quality for waters 
in the Central Coast Queensland 
region. 
AO11.1 
Development complies with the provisions 
of the State Planning 
Policy - Guideline - Water Quality. 

 

 
AO11.1 
Development complies with the 
provisions of the State Planning 
Policy - Guideline - Water 
Quality. 

AO11.2 
Development adjoining the full 
supply height above the Fitzroy 
River Barrage includes the 
provision of an effective buffer 
that 
assists in filtering runoff, 
including: 

(a) a buffer distance of 100 
metres to the water supply 
height of the barrage 
which excludes cropping 
or grazing 
of a low intensity nature; 
and 

fencing and water troughs 
installed on the land to 
prevent encroachment of animals 
within 100 metres of 
the full supply height above the 

barrage 

 
 
Proposed development 
complies with provisions of 
State Planning Policy- 
Guideline- Water Quality 
 
 

 

 

 



Performance Outcomes (PO) Acceptable 
Outcomes (AO) 

Response 

Section B — Additional criteria which apply to: (a) material change of use for an urban purpose which involves 
greater than 2500 square metres of land or six (6) or more dwellings: 
(b) reconfiguring a lot for an urban purpose which: 

  (i) would result in six (6) or more residential lots: or 
  (ii) provides for six (6) or more dwellings: or 
 (iii) involves greater than 2,500 swuare metres of land and results in an increased number of lots: and  
(c)  operational work for an urban purpose which involves disturbing greater that 2,500 square metres of 
land. 
Protecting Water Quality 

PO12 
The development is compatible 
with the land use constraints of 
the site for: 

(a) achieving stormwater design 
objectives; and 
avoiding or minimising the entry 
of contaminants into, 
and transport of contaminants in 
stormwater. 
 

 
 
AO12.1 
Development is undertaken in 
accordance with a site based 
stormwater management plan that: 

(a) is consistent with the State 
Planning Policy - Guideline - 
Water Quality; 

(b) provides for achievable 
stormwater quality treatment 
measures reflecting land use 
constraints, such as soil 
type, landscape features 
(including landform), nutrient 
hazardous areas, acid 
sulfate soil and rainfall 
erosion 
potential; and 

(c) accounts for development 
type, construction phase, 
local landscape, climatic 
conditions and design 
objectives. 

Editor's note—SC6.19 — 
Stormwater management planning 
scheme policy 
provides guidance on preparing a 
stormwater quality management 
plan. 

 
The proposed development 
ensures there is an effective 
Stormwater management plan 
that generally complies with 
requirements set out in the State 
Planning Policy and provides 
achievable quality treatment 
measures. 

 
 
PO13 

Construction activities for the 
development avoid or minimise 
adverse impacts on stormwater 
quality. 

 
AO13.1 
Development is undertaken in 
accordance with a site based 
erosion and sediment control plan 
that demonstrates the release 
of sediment laden stormwater is 
avoided for the nominated design 
storm, and minimised when the 
nominated design storm is 
exceeded. 

AND 

AO13.2 

 
Development will be taken out in 
accordance with measures set out 
in the Erosion and Sediment 
Control practices 
 
 
 
 
 
 
 



Erosion and sediment control 
practices, including any proprietary 
erosion and sediment control 
products, are designed, installed, 
constructed, operated, monitored 
and maintained, and any other 
erosion and sediment control 
practices are carried out, in 
accordance with local conditions 
and appropriate 
recommendations. 

Erosion and Sediment control 
procedures to be followed to 
standard 

 
PO14 

Construction and operation 
activities for the development 
avoid or 
minimise changes to waterway 
hydrology from adverse impacts 
of 
altered stormwater quality and 
flow. 

 
AO14.1 
Development incorporates 
stormwater flow control measures 
to 
achieve at least the design 
objectives set out in the State 
Planning Policy - Guideline - Water 
Quality. 

AND 

AO14.2 
Both the construction and 
operational phases for the 
development 
comply with the advice and design 
objectives in the State 
Planning Policy - Guideline - Water 
Quality including 
management of frequent flows, peak 
flows and construction 
phase hydrological impacts. 

  
Develpoment incorporates a 
detention basin to control flow. 
 
 
 
 
 
 
Construction Phases to comply 
with the State Planning Policy 

 

Performance Outcomes (PO) Acceptable 
Outcomes (AO) 

Response 

Section B — Additional criteria which apply to: (a) material change of use for an urban purpose which involves 
greater than 2500 square metres of land or six (6) or more dwellings: 
(b) reconfiguring a lot for an urban purpose which: 

  (i) would result in six (6) or more residential lots: or 
  (ii) provides for six (6) or more dwellings: or 
 (iii) involves greater than 2,500 swuare metres of land and results in an increased number of lots: and  
(c)  operational work for an urban purpose which involves disturbing greater that 2,500 square metres of 
land. 
Protecting Water Quality in existing natural waterways 

PO15 
The waterway is not designed 
only for stormwater flow 
management or stormwater 
quality management. 

 
 
AO15.1 
The waterway is designed and 
managed for any of the following 
end use purposes: 

(a) amenity including aesthetics, 

 
Waterway is not disturbed as a 
non-worsening flow has been 
achieved 



landscaping and 
recreation; 

(b) flood management; 
(c) stormwater harvesting as 

part of an integrated water 
cycle management plan; 

(d) as a sustainable aquatic 
habitat; and 
the protection of water 
environmental values. 

 
 
PO16 

The waterway is located in a way 
that is compatible with existing 
tidal waterways. 

 
AO16.1 
Where the waterway is located 
adjacent to, or connected to, a 
tidal waterway by means of a weir, 
lock, pumping system or 
similar: 

(a) there is sufficient flushing or 
a tidal range of more than 
0.3 metres; or 

(b) any tidal flow alteration does 
not adversely impact on 
the tidal waterway; or 

there is no introduction of salt water 
into freshwater 
environments. 

 
N/A 

 
PO17 

The construction phase for the 
waterway is compatible with 
protecting water environmental 
values in existing natural 
waterways. 

 
AO17.1 
Erosion and sediment control 
measures are incorporated during 
construction to achieve design 
objectives set out in Chapter 4 of 
the State Planning Policy - 
Guideline - Water. 

  
N/A 

PO18 
Stormwater overflows from the 
waterway do not result in lower 
water quality objectives in 
existing natural waterways. 

AO18.1 
Stormwater run-off that may enter 
the non-tidal waterway is pre- 
treated in accordance with the 
guideline design objectives, water 
quality objectives of local 
waterways, and any relevant local 
area 
stormwater management plan. 

N/A 
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