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125 GEORGE ST & 87-93 FITZROY 
ST, ROCKHAMPTON CITY

PROPOSED FAST FOOD DEVELOPMENT

THESE DRAWINGS  ARE  AT  A  PRELIMINARY  STAGE  AND NOT A FULLY DETAILED AND CHECKED  
DESIGN   READY   FOR   CONSTRUCTION.     THIS   DRAWING  HAS   BEEN   PREPARED  WITH   ALL  
CARE  FROM BASE  INFORMATION  AVAILABLE  AT THE  TIME  OF  PREPARATION.  AGLA  CAN  NOT 
BE   LIABLE   OR   RESPONSIBLE   FOR   ANY   LIABILITIES,   CLAIM   OR  LOSSES   ARISING   FROM  
RELIANCE  FOR CONSTRUCTION. 

PLEASE     NOTE     THESE    DRAWINGS      (E.G.   VISUAL    REPRESENTATIONS,   ILLUSTRATIONS,  
PHOTOGRAPHS,     ART     RENDERINGS,     AND    OTHER    GRAPHIC    REPRESENTATIONS     AND 
REFERENCES)   ARE  AN   ARTIST’S   IMPRESSION   FOR  ILLUSTRATION   PURPOSES  ONLY  THEY 
CANNOT  BE  REGARDED  AS REPRESENTATION  OF  FACT  OR  THE  INTENDED  FINAL  PRODUCT.   
CHANGES MAY BE MADE DURING THE FURTHER PLANNING OR  DEVELOPMENT  STAGES  OF THE 
PROJECT AND DIMENSIONS, FITTINGS,  FINISHES,  ONGOING  COSTS AND  SPECIFICATIONS  AND  
REPRESENTATIONS ETC. ARE SUBJECT TO CHANGE WITHOUT NOTICE.

PLANT   AND   TREE   SIZES   ARE   INDICATIVE   TO   SUPPORT   THE   GRAPHIC   NATURE  OF THE
REPRESENTATION     AND    ARE   TYPICALLY   SHOWN    AT    FULL    MATURITY    RATHER     THAN 
INSTALLATION SIZE. FINAL PLANT AND TREE DENSITIES/  SIZES ARE   DEPENDENT   ON  A  RANGE  
OF FACTORS CONFIRMED DURING THE DETAILED DESIGN AND CONSTRUCTION PHASE.

JOB NUMBER      SHEET NO.                 ISSUE                           DRAWN BY

ISSUE      DATE                           REASON
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LANDSCAPE CONCEPT PLAN

NEARMAP DATED: 22/09/21 (PHOTOMANIPULATED)
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 REFUSE ENCLOSURE
 Refer Architectural drawings

 EXISTING CONCRETE FOOTPATH
 As taken from Nearmap
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 As taken from Nearmap

 REFUSE ENCLOSURE
 Refer Architectural drawings

 T1 PYLON
 Refer Architectural drawings

 PROPOSED GARDEN EDGE
 To future detail

 SHARED PYLON
 Refer Architectural drawings
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 Refer Architectural drawings
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 Refer Architectural drawings

 PROPOSED SCREEN FENCE
 1.8m high timber screen fence
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 Refer Engineering drawings and 
 RCC Standard drawings
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PROPOSED SCREEN FENCE
1800mm high timber screen fence

PROPOSED GARDEN EDGE
To future detail
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PROPOSED STREET TREE
Street tree in accordance with Council’s Street 
Tree Planting Guidelines;
Refer Proposed Planting Schedule
(ie: Xanthostemon chrysanthus)

MEDIUM SHADE/ SCREEN TREE
Medium sized trees that assist in the landscape 
presentation to the streetscape; provides shade, 
visual and climatic amenity, as well as primary 
screening to neighbouring property;
Refer Proposed Planting Schedule
(ie: Elaeocarpus eumundii, Harpullia pendula)

COLUMNAR PALMS
Vertical columnar palms to provide visual and 
climatic amenity; and softens building presentation 
to the adjacent streetscape; 
Refer Proposed Planting Schedule
(ie: Ptychosperma elegans)

SCREEN PLANTING
Dense planting to boundaries so as to provide 
visual amenity and privacy screening to 
neighbouring properties; 
Refer Proposed Planting Schedule

SHRUBS AND GROUNDCOVERS
Mass planting to assist in building presentation to 
the streetscape and to provide visual amenity; 
Refer Proposed Planting Schedule

2
2 2

 ALFRESCO
 Refer Architectural drawings

 T2 PYLON
 Refer Architectural drawings
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PROPOSED PLANTING 
SCHEDULE

1

2

3

CODE SPECIES   COMMON NAME  SIZE** SPACING(m)  HEIGHT(m) WIDTH(m)

PROPOSED STREET TREE

1.1 Xanthostemon chrysanthus  Golden Penda  45L as shown 10 6

PROPOSED MEDIUM SHADE/ SCREEN TREES

2.1 Elaeocarpus eumundii  Smooth Leaved Quandong  100L as shown 8 4
2.2 Harpullia pendula  Tulipwood   100L as shown 10 6

PROPOSED COLUMNAR PALM

3.1 Ptychosperma elegans   Solitaire Palm   100L as shown 12 6 

**PLANT CONTAINER SIZE:

100L 100 Litre container stock min Min. height at time of planting: 2.4m
45L 45 Litre container stock min  Min. height at time of planting: 1.9-2.3m

The spacing of plants shown on plan have been derived as a compromise between growth rate, anticipated size, and the ability to provide a good 
vegetative cover within a reasonable space of time.

1.1

2.2

2.1

3.1
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PROPOSED PLANTING 
SCHEDULE

4

5

CODE SPECIES   COMMON NAME  SIZE** SPACING(m)  HEIGHT(m) WIDTH(m)

PROPOSED SCREEN PLANTING

4.1 Syzygium australe Aussie Boomer Lillypilly   300mm 1.2 1.5 1.5
4.2 Syzygium australe Aussie Southern Lillypilly   300mm 1.5 5 2

PROPOSED SHRUBS AND GROUNDCOVERS

5.1 Allamanda cathartica Sunee Dwarf Yellow Allamanda  200mm 0.8 1 1.2
5.2 Callistemon Little John  Dwarf Bottlebrush  200mm 0.8 1 0.9
5.3 Desert Star Desert Star   200mm 0.7 1 1
5.4 Ixora chinensis Coral Fire  Ixora   200mm 0.8 1 1
5.5 Ixora chinensis Orange Dwarf Maui Ixora Dwarf   200mm 0.8 1 1
5.6 Russelia equisetiformis Tangerine Falls Tangerine Falls   200mm 0.7 1 1
5.7 Westringia Flat n Fruity  Prostrate Native Rosemary  200mm 1 0.3 2
5.8 Westringia Zena  Dwarf Rosemary  200mm 0.9 1 1
5.9 Xanthostemon chrysanthus Little Goldie Dwarf Golden Penda  200mm 0.7 1 0.8

**PLANT CONTAINER SIZE:

300mm 300mm dia minimum pot size
200mm 200mm dia minimum pot size

The spacing of plants shown on plan have been derived as a compromise between growth rate, anticipated size, and the ability to provide a good 
vegetative cover within a reasonable space of time.

4.1

5.2

5.5

4.2

5.3

5.6

5.8

5.1

5.4

5.7

5.9
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1 INTRODUCTION

1.1 Overview and Background

This report has been prepared to support a proposed commercial development over
Lots 1 & 2 on RP604178, Lot 2 on RP878798, Lot 2 on RP603146, and Lot 34 on SP107136 
at 87-93 Fitzroy Street, Rockhampton. The site is located within the Rockhampton 
Regional Council local government area and has a total area of approximately 0.342ha. 
Figure 1.1 below provides an aerial locality of the site and adjacent areas. 

Figure 1.1: Subject site bound by Fitzroy Street to the north, George Street to the 
west and Campbell Lane to the east (RRPS Maps)

The proposed development involves the construction of two takeaway food outlets.
Refer Appendix A for proposed development layout.

The site is currently occupied by two commercial buildings and site flows predominantly 
drain to the rear towards Campbell Lane in a south easterly direction at a grade of 
approximately 1. Rockhampton Regional Council’s infrastructure mapping indicates that 
no municipal stormwater infrastructure is located within the vicinity of the subject site
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and site runoff is therefore considered to discharge as overland sheet flow before being
captured by Council drainage infrastructure within Denham and Campbell Street
approximately 160m south of the subject site. Refer to Figure 1.2 on the below for 
Council stormwater infrastructure mapping.

Figure 1.2: Municipal Stormwater Infrastructure (RRC Maps)

Rockhampton Regional Council Flooding overlay maps indicate that the site is not 
considered to be flood affected. 
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1.2 Objectives and Scope 

Milanovic Neale Consulting Engineers have been commissioned by Puget Sound Pty Ltd 
ART Synchronicity Investment Trust 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 shall be for the 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. 

This report has been prepared to supersede the previously prepared Site Based 
Stormwater Management Plan (MIS-1019/R02) prepared by Premise dated 
01/03/2022. Updates to the stormwater quality and quantity components of the site 
have been made due to adjustments to the internal layout, and subsequent ability to 
provide swales as shown on the Concept Stormwater Layout Plan within the above 
mentioned report.   
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2 DATA 

2.1 State and Local Government Policies 

The Rockhampton Region Planning Scheme (2015) – Version 2.2, the Queensland Urban 
Drainage Manual (QUDM 2017), Australian Rainfall and Runoff: A Guide to Flood 
Estimation (2019) and Healthy Land and Water (2018) MUSIC Modelling Guidelines has 
been used as a guide to establish the required stormwater objectives and requirements 
for the development. 

2.2 Level and Modelling Data 

A detailed survey undertaken by Capricorn Survey Group CQ on the 1st February 2022 
which comprises of surface level contours at 0.25m intervals.  

Rainfall data relative to the subject site was extracted from AR&R 2016 through the IFD 
tool on the Bureau of Meteorology website.  
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3 OPPORTUNITIES AND CONSTRAINTS 

3.1 Site Opportunities 

Site flows currently free drain from site as overland sheet flow and the proposed 
development offers the opportunity to improve flow capture and reduce nuisance flows 
affecting adjacent neighbouring properties. 

3.2 Site Constraints 

Due to limited fall across the existing site and development space restrictions, it will be 
difficult to implement large-scale or underground water quality treatment measures. 
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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 proposed development is considered high risk with 
regards to stormwater quality as operational works are proposed over an area greater 
than 2500m2 and will result in an impervious area greater than 25% of the net 
developable area.  
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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 

The key pollutants generated by various developments during the operational (post-
construction) phase of residential developments are outlined below. Those presented 
in bold text are identified as the key pollutants to be targeted for treatment, and have 
been selected with consideration of the proposed operational activities and processes 
to be undertaken on the site. 

 Litter 
 Sediment 
 Oxygen demanding substances (possibly present) 
 Nutrients (nitrogen & phosphorus) 
 Pathogens / Faecal coliforms (possibly present) 
 Hydrocarbons  
 Heavy Metals (often associated with fine sediment) 
 Surfactants 
 Organochlorines & organophospates (unlikely to be present) 
 Thermal pollution 
 pH altering substances (possibly present) 

If during the operational phase, no major sources of oxygen demanding substances, 
pathogens/faecal coliforms, organochlorines & organophosphates have been identified 
within the site; therefore it is believed that no further consideration of these pollutants 
is required. 
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4.3 Water Quality Treatment 

4.3.1 Construction Phase  

Refer Section 4.2.1 for water quality treatment during construction phase.  

4.3.2 Operational Phase 

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 
in the Central Queensland (South) Region.  

Table 4.1: 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) 
Central 

Queensland 
85 60 45 90 

 

4.4 Water Quality Treatment 

4.4.1 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. 

4.4.2 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 B for 
associated MUSIC model summary report and Appendix A for catchment plan. 
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Figure 4.1: MUSIC Model Layout 

4.4.2.1 Meteorological and Time Step 

Meteorological Data used in the MUSIC model has been identified in accordance with 
Healthy Land and Water (2018) MUSIC Modelling Guidelines, incorporating the 
following parameters: 

Rainfall Period: 01/01/2000 12:00 AM to 31/12/2010 11:54 PM 

Rainfall Station: 39083 ROCKHAMPTON 

A model time step of 6 minutes has also been adopted as recommended in Section 3.2 
of Healthy Land and Water (2018) MUSIC Modelling Guidelines. 

4.4.2.2 Catchment Properties 

The MUSIC model for the development adopts a lumped catchment approach, in 
accordance with Table 3.7 in the Healthy Land and Water (2018) MUSIC Modelling 
Guidelines. Table 4.2 provides a summary of the catchment data used in the MUSIC 
analysis.  
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Table 4.2: MUSIC Catchment Parameters 

Catchment 
Name 

Area  
(ha) 

Fraction 
Impervious 

(%) 

MUSIC 
Source Node 

A 0.032 80 

Commercial 

B 0.069 80 
C 0.048 80 
D 0.040 80 
E 0.078 80 
F 0.050 60 
G 0.025 80 

 

4.4.2.3 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 3.8 
of the Healthy Land and Water (2018) MUSIC Modelling Guidelines. 

Table 4.3: MUSIC Source Node Base and Storm Flow  
Concentration Parameters (Commercial Use) 

Land Use Parameter 

Total 
Suspended 

Solids 
(Log10 mg/L) 

Total 
Phosphorus 
(Log10 mg/L) 

Total Nitrogen 
(Log10 mg/L) 

Commercial 
Mean 0.78 2.16 -0.60 -0.39 0.32 0.37 

Std 
Deviation 

0.39 0.38 0.50 0.34 0.30 0.34 

 

4.4.2.4 Pollutant Export Parameters 

The following table provides a summary of the pollutant export parameters for lumped 
catchment surface types which have been adopted for the source nodes used in the 
MUSIC analysis. This information has been extracted from Table A1.2 of the Healthy 
Land and Water (2018) MUSIC Modelling Guidelines 
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Table 4.4: MUSIC Catchment Parameters (Commercial Use) 

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 (%) 0.0 
Daily Base-Flow Rate (%) 31 
Daily Seepage Rate (%) 0 

 

4.4.3 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 4.5 below, also shown are the mean annual load 
percentage reductions required to meet current State Planning Policy objectives. 

Table 4.5: MUSIC Unmitigated Mean Annual Loads (kg/yr) 

Pollutant 
Unmitigated 
Mean Annual 
Load (kg/yr) 

Reduction required 
to meet Council 

Requirements (%) 
Total Suspended 

Solids (TSS) 
519 85 

Total Phosphorous 
(TP) 

1.38 60 

Total Nitrogen 
(TN) 

7.88 45 

Gross Pollutants 
(GP) 

63.8 90 

Refer Appendix B for MUSIC summary report. 
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4.4.4 Developed Mitigated Conditions 

In the absence of underground municipal infrastructure and the level constraints 
associated with the development site, the proposed treatment system is limited to the 
formation of two drainage swales located to the south west and south east corners of 
the site. Grassed landscape areas are also proposed along the perimeter of the site 
which will receive site flows and act as a buffer prior to sheet flow release to the 
adjoining verge. It is noted that proposed development design allows for the majority 
of site flows to interact with landscaped areas prior to release from site. 

The proposed treatment train may be summarised as follows: 

 Catchments A and B are to sheet flow into landscaping areas proposed along 
the northern end of the site’s eastern boundary. 

 Catchments C and F are to free drain to Campbell Lane and George Street 
respectively via. site access crossovers. 

 Catchment E is to sheet flow into landscaped area proposed along northern end 
of site’s western boundary. 

 Catchment D flows are to sheet flow into drainage swales (average top width of 
1m) along the site’s eastern and southern boundary and combined flows are 
conveyed to the existing Campbell Lane carriageway at natural surface. 

 Catchment G flows are to sheet flow into drainage swales (average top width of 
1m) along the site’s western and southern boundary and combined flows are 
conveyed to the George St carriageway via. intake pit and kerb outlet. 

Refer below table for primary MUSIC model swale parameters. 

Table 4.6: MUSIC Model Swale Parameters 

Swale 
Catchment 

Length 
(m) 

Mean Bed 
Slope (%) 

Mean Top 
Width (m) 

Mean 
Depth 

(m) 

Mean 
Vegetation 
Height (m) 

D 43 2 1.0 0.20 0.1 

G 32 1 1.0 0.20 0.1 

The table below outlines pollutant load reductions which have been achieved through 
the implementation of the proposed stormwater treatment train. 
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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) 

519 230 85 56 

Total 
Phosphorous 

(TP) 
1.38 0.85 60 38 

Total 
Nitrogen (TN) 

7.88 6.34 45 20 

Gross 
Pollutants 

(GP) 
63.8 51.5 90 20 

While it is noted that the development does not meet pollutant load reduction targets 
for assessable pollutants, a notable reduction is achieved in TSS and TP. The lesser 
reduction in TN and GP is due to the treatment limitations associated with the vegetated 
swales, the reliance on landscaped buffers rather than drainage swales due to 
topographical constraints and the presence of sizeable free drain areas which cannot be 
drained to proposed drainage swales or landscaped areas. Despite this, the proposed 
treatment system is considered to offer the most practical outcome for the 
development due to site level constraints and the absence of underground municipal 
stormwater drainage within the vicinity of the site. 
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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 Condition 

This section of the report will analyse and comment on the existing site stormwater 
discharge conditions. The Rational Method will be used to generate the 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 Parameters 

An examination of the existing site land topography and land use was undertaken to 
quantify the number of sub catchments and sub catchment areas applicable for the site. 
It was established that the existing site comprises of three fundamental sub catchments 
being roof, hardstand and vegetated areas.  

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

Table 5.1: Rational Method Parameters 

Catchment 
Description 

Sub-Catchment 
Description 

Area 
(ha) 

Runoff 
Coefficient 

(C10) 

Time of 
Concentration 

(mins) 

George Street  
Roof 0.024 0.90 15 

Hardstand 0.064 0.88 15 
Vegetation 0.012 0.70 15 

Campbell Lane 
Roof 0.008 0.90 15 

Hardstand 0.092 0.88 15 
Vegetation 0.142 0.70 15 
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5.2.2 Existing Hydrological Results 

The following table provides the results of the Rational Method for existing peak 
discharges up to and including the 1% AEP storm event. 

Table 5.2: Existing Site Peak Discharges 

Storm Event 

George Street 
Rational Method  

Peak Runoff 
(m3/s) 

Campbell Lane 
Rational Method  

Peak Runoff 
(m3/s) 

39% AEP 0.019 0.040 
18% AEP 0.028 0.060 
10% AEP 0.034 0.074 
5% AEP 0.041 0.089 
2% AEP 0.052 0.115 
1% AEP 0.059 0.132 

 

5.3 Developed Conditions 

This section of the report will analyse and comment on the developed site stormwater 
discharge conditions. The Rational Method will be used to generate the peak flows from 
the site for all storm events up to and including the 1% AEP storm event.  

5.4 Developed Hydrological Model 

5.4.1 Catchment Parameters  

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. 
Three fundamental sub catchments were considered for the site; being the roof, 
hardstand, and vegetation areas.  

Based on the methods outlined in QUDM, the following parameters were used to 
estimate the peak runoff generated from the site. Refer Appendix C for detailed rational 
method calculation summary.  
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Table 5.3: Rational Method Parameters 

Catchment 
Description Sub-Catchment 

Description Area (ha) Runoff 
Coefficient (C10) 

Time of 
Concentration 

(mins) 

George Street 
Roof 0.031 0.90 5 

Hardstand 0.103 0.88 5 
Vegetation 0.023 0.70 5 

Campbell Lane 
Roof 0.030 0.90 5 

Hardstand 0.133 0.88 5 
Vegetation 0.022 0.70 5 

5.4.2 Developed Hydrological Results 

The following table provides the results of the Rational Method for developed peak 
discharges up to and including the 1% AEP storm event.  

Table 5.4: Developed Site Peak Discharges 

Storm Event 

George Street 
Rational 

Method Peak 
Runoff (m3/s) 

Campbell Lane 
Rational 

Method Peak 
Runoff (m3/s) 

39% AEP 0.041 0.048 
18% AEP 0.060 0.072 
10% AEP 0.075 0.089 
5% AEP 0.090 0.106 
2% AEP 0.114 0.135 
1% AEP 0.128 0.151 

5.5 Potential Impacts of Development 

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

Table 5.5: Runoff Comparison (George Street) 

Storm Event Existing Peak 
Runoff (m3/s) 

Developed 
Peak Runoff 

(m3/s) 

Difference 

+/- % 
39% AEP 0.019 0.041 0.017 89 
18% SEP 0.028 0.060 0.026 93 
10% AEP 0.034 0.075 0.032 94 
5% AEP 0.041 0.090 0.039 95 
2% AEP 0.052 0.114 0.049 94 
1% AEP 0.059 0.128 0.054 92 
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Table 5.6: Runoff Comparison (Campbell Lane) 

Storm Event Existing Peak 
Runoff (m3/s) 

Developed 
Peak Runoff 

(m3/s) 

Difference 

+/- % 
39% AEP 0.040 0.048 0.014 26 
18% SEP 0.060 0.072 0.020 25 
10% AEP 0.074 0.089 0.025 25 
5% AEP 0.089 0.106 0.030 25 
2% AEP 0.115 0.135 0.035 23 
1% AEP 0.132 0.151 0.036 21 

The proposed development has 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 to both George St and Campbell Lane in comparison to existing 
conditions. A road flow capacity check of existing and developed conditions in the minor 
storm event (10% AEP) will therefore be undertaken for the section of Campbell Lane 
and George Street carriageways adjacent to the site to quantify depth, velocity, and 
flow hazard impacts. 
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5.6 Road Capacity Analysis 

This section of the report aims to quantify flow depth, velocity and hazard impacts 
associated with the unmitigated release of minor (10% AEP) development flows to 
Campbell Lane and George Street. It is noted that this impact analysis is limited to site 
flow contributions only and does not consider external catchment areas. Road cross 
sections are relative to site survey data adjacent to the site's southern boundary.  

5.6.1 Road Properties 

Flow conveyance properties attributed to the George Street and Campbell Lane road 
carriageways are presented in Table 5.7 below: 

Table 5.7: Existing Carriageway Properties 

Parameter  George Street Campbell Lane 

Long Slope (%) 0.4 0.5 
Mean Cross Slope (%) 6 8 

Profile One-Way Trapezoidal 
Base Width (m) n/a 2.9 

n 0.015 0.020 
Kerb Height (m) 0.15 n/a 

Qcap (m³/s) 0.15 0.50 

5.6.2 Existing Conditions  

Table 5.8 below outlines road flow conditions within the adjoining road carriageways 
due to existing site contributions alone in the 10% AEP storm event. Refer Appendix D 
for calculation summary.  

Table 5.8: Existing Road Flow Conditions 

Parameter  George 
Street 

Campbell 
Lane 

Q10 (m³/s) 0.034 0.074 
Depth (m) 0.087 0.049 

Velocity (m/s) 0.087 0.425 
Hazard (m²/s) 0.008 0.021 
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5.6.3 Developed Conditions 

Table 5.9 below outlines road flow conditions within the adjoining road carriageways 
due to existing site contributions alone in the 10% AEP storm event. Refer Appendix D 
for calculation summary.  

Table 5.9: Developed Conditions  

Parameter  George 
Street 

Campbell 
Lane 

Q10 (m³/s) 0.075 0.089 
Depth (m) 0.117 0.054 

Velocity (m/s) 0.143 0.450 
Hazard (m²/s) 0.017 0.024 

 

5.6.4 Carriageway Flow Conditions Comparison 

The following tables provide a comparison between existing and developed road flow 
conditions within George Street and Campbell Lane due to site contributions alone, up 
to and including the 10% AEP storm event.  

Table 5.10: Road Conveyance Comparison (George Street)  

Road Conditions 
George 
Street 

Existing 

George 
Street 

Developed 

Difference 
(%) 

Q (m³/s) 0.034 0.075 55 
Depth (m) 0.087 0.117 26 

Velocity (m/s) 0.087 0.143 39 
Hazard (m²/s) 0.008 0.017 53 

Table 5.11: Road Conveyance Comparison (Campbell Lane)  

Road Conditions 
Campbell 

Lane 
 Existing 

Campbell 
Lane 

Developed 

Difference 
(%) 

Q (m³/s) 0.074 0.089 17 
Depth (m) 0.049 0.054 9 

Velocity (m/s) 0.425 0.450 6 
Hazard (m²/s) 0.021 0.024 13 
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The following conclusions may be drawn from the above local investigation: 

 The proposed development is to increase flows within the adjoining road 
carriageways. 

 Both road carriageways are considered to have sufficient capacity to convey 
additional development flows. 

 Carriageway flow velocities and hazard are shown to increase however these 
values are nominal not considered to materially impact vehicle safety.  

5.7 Stormwater Management Strategy 

The proposed development is to achieve a lawful point of discharge via. kerb and 
channel discharge within George Street. Flows associated with the eastern end of the 
site are to sheet flow into Campbell Lane as per existing conditions. 

It is noted that although peak site discharges were found to increase, site level 
constraints and the absence of municipal stormwater infrastructure within the vicinity 
of the site mean that on-site detention and underground treatment is not a practical 
solution for the site.  

The road carriageways adjacent to the site are considered to have sufficient capacity to 
cater for the increase in peak site discharge in the minor storm event (10% AEP). 
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6 INTERPRETATION AND CONCLUSIONS 

The proposed development is to achieve a lawful point of discharge via. kerb and 
channel discharge within George Street. Flows associated with the eastern end of the 
site are to sheet flow into Campbell Lane as per existing conditions. The adjoining road 
carriageways were found to have sufficient capacity to cater for development flows in 
the minor storm event (10% AEP). 

The development is considered high risk with regards to stormwater quality but does 
not meet pollutant load reduction targets for assessable pollutants. A notable reduction 
is achieved in TSS and TP, with a lesser reduction in TN and GP considered to be due to 
the treatment limitations associated with vegetated swales, the reliance on landscaped 
buffers rather than drainage swales due to topographical constraints and the presence 
of sizeable free drain areas which cannot be drained to proposed drainage swales or 
landscaped areas.  

Despite this, the proposed treatment system is considered to offer the most practical 
outcome for the development due to site level constraints and the absence of 
underground municipal stormwater drainage within the vicinity of the site. 

Refer Appendix A for the proposed stormwater management layout.  
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APPENDIX A: PROPOSED DEVELOPEMNT LAYOUT  
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APPENDIX B: MUSIC MODEL SUMMARY 
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Receiving Node 23/02/2023 2:47:42 PM

Treatment Train Effectiveness

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

Sources

Residual Load

% Reduction

2.48 519 1.38 7.88 63.8

2.48 230 0.851 6.34 51.5

0.0 55.6 38.1 19.6 19.4
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APPENDIX C: RATIONAL METHOD CALCULATION SUMMARY 
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spatial interrogation requirements.

Any discrepancies should be verified in writing with
Capricorn Survey Group (CQ) Pty Ltd.

This note is an integral part of this plan.

Water Control Tap

LOCATION AND CONNECTIVITY OF U/G SERVICES SHOWN HEREON
HAVE BEEN DETERMINED BY DIRECT ACCESS OR COMPILED FROM

LOCAL AUTHORITY AND SERVICE PROVIDER PLANS ONLY. FURTHER
INVESTIGATION MAY BE REQUIRED TO DETERMINE LOCATIONS OF

ALL INACCESSIBLE SERVICES.

Stormwater IO

SERVICES DISCLAIMER

While every effort has been made to locate, identify, and where appropriate,
indicate the extent & connectivity of all relevant visible and underground
infrastructure within the survey area, no guarantee, either explicit or implied,
can be given as to the correctness and completeness of such infrastructure
shown hereon.

Due to the intrusive, high impact and potentially dangerous nature of exposing
underground infrastructure, the risk of serious injury and damage to
infrastructure is very high, therefore further investigation by suitably qualified
personnel with the relevant skills, techniques and equipment will be required to
comprehensively establish and qualify the true state of all infrastructure on site.

Please refer to each of the relevant service providers rules, procedures,
guidelines, rights and responsibilities when designing or working in the vicinity
of each respective plant or service.

This note is an integral part of this plan, being 1 sheet in total, and all
subsequent iterations of this plan. ©
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Job Reference C5656
Site Address 87-93 Fitzroy Street, Rockhampton
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 15

2 0.88 15

3 0.70 15

Site C 0.86 Site Fraction Imp. 88% Site Fraction Perv. 12%

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

1 0.024 0.90 142 0.009 1.00 216 0.014
2 0.064 0.88 142 0.022 1.00 216 0.038
3 0.012 0.70 142 0.003 0.84 216 0.006

Total Runoff Minor 0.034 m³/s
Major 0.059 m³/s

Total Area 0.100 ha

Freq.
Pipe Diameter N/A m 4 EY 0.008 m^3/s
Number of Pipes 63% AEP 0.016 m^3/s
Grade m/m 39% AEP 0.019 m^3/s
mannings 15% AEP 0.028 m^3/s
Pipe Capacity m^3/s 10% AEP 0.034 m^3/s
Pipe Velocity m/s 5% AEP 0.041 m^3/s
Capacity @ 3m/s m^3/s 2% AEP 0.052 m^3/s
Overland Flow m^3/s 1% AEP 0.059 m^3/s

Trunk SW Infrastructure
Runoff Summary

Peak Discharge

Roof

Hardstand

Vegetation

Impervious Roof

Significant paved areas

Open Space (eg parks)

RATIONAL METHOD CALCULATIONS - EXISTING SITE TO GEORGE STREET

Subcatchment Summary Table
Catchment 

Name
Number CCatchment Description tc

Rockhampton Regional Council

Overland Flow Calculations

Catchment Calculations (Major and Minor Storm ARI's)
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Job Reference C5656
Site Address 87-93 Fitzroy Street, Rockhampton
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 5

2 0.88 5

3 0.70 5

Site C 0.86 Site Fraction Imp. 86% Site Fraction Perv. 14%

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

1 0.031 0.90 200 0.016 1.00 300 0.026
2 0.103 0.88 200 0.050 1.00 300 0.086
3 0.023 0.70 200 0.009 0.84 300 0.016

Total Runoff Minor 0.075 m³/s
Major 0.128 m³/s

Total Area 0.157 ha

Freq.
Pipe Diameter N/A m 4 EY 0.017 m^3/s
Number of Pipes 63% AEP 0.034 m^3/s
Grade m/m 39% AEP 0.041 m^3/s
mannings 15% AEP 0.060 m^3/s
Pipe Capacity m^3/s 10% AEP 0.075 m^3/s
Pipe Velocity m/s 5% AEP 0.090 m^3/s
Capacity @ 3m/s m^3/s 2% AEP 0.114 m^3/s
Overland Flow m^3/s 1% AEP 0.128 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 TO GEORGE STREET

Rockhampton Regional Council
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Job Reference C5656
Site Address 87-93 Fitzroy Street, Rockhampton
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 15

2 0.88 15

3 0.70 15

Site C 0.78 Site Fraction Imp. 58% Site Fraction Perv. 42%

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

1 0.008 0.90 142 0.003 1.00 216 0.005
2 0.092 0.88 142 0.032 1.00 216 0.055
3 0.142 0.70 142 0.039 0.84 216 0.072

Total Runoff Minor 0.074 m³/s
Major 0.132 m³/s

Total Area 0.242 ha

Freq.
Pipe Diameter N/A m 4 EY 0.017 m^3/s
Number of Pipes 63% AEP 0.034 m^3/s
Grade m/m 39% AEP 0.040 m^3/s
mannings 15% AEP 0.060 m^3/s
Pipe Capacity m^3/s 10% AEP 0.074 m^3/s
Pipe Velocity m/s 5% AEP 0.089 m^3/s
Capacity @ 3m/s m^3/s 2% AEP 0.115 m^3/s
Overland Flow m^3/s 1% AEP 0.132 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 - EXISTING SITE TO CAMPBELL LANE

Rockhampton Regional Council
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Job Reference C5656
Site Address 87-93 Fitzroy Street, Rockhampton
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 5

2 0.88 5

3 0.70 5

Site C 0.86 Site Fraction Imp. 87% Site Fraction Perv. 13%

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

1 0.030 0.90 200 0.015 1.00 300 0.025
2 0.133 0.88 200 0.065 1.00 300 0.111
3 0.022 0.70 200 0.009 0.84 300 0.015

Total Runoff Minor 0.089 m³/s
Major 0.151 m³/s

Total Area 0.185 ha

Freq.
Pipe Diameter N/A m 4 EY 0.020 m^3/s
Number of Pipes 63% AEP 0.041 m^3/s
Grade m/m 39% AEP 0.048 m^3/s
mannings 15% AEP 0.072 m^3/s
Pipe Capacity m^3/s 10% AEP 0.089 m^3/s
Pipe Velocity m/s 5% AEP 0.106 m^3/s
Capacity @ 3m/s m^3/s 2% AEP 0.135 m^3/s
Overland Flow m^3/s 1% AEP 0.151 m^3/s

RATIONAL METHOD CALCULATIONS - DEVELOPED SITE TO CAMPBELL LANE 

Rockhampton Regional Council

Vegetation Open Space (eg parks)

Subcatchment Summary Table

Number Catchment 
Name

Catchment Description C tc

Roof Impervious Roof

Hardstand Significant paved areas

Overland Flow Calculations Runoff Summary

Catchment Calculations (Major and Minor Storm ARI's)

Trunk SW Infrastructure Peak Discharge
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GEORGE STREET ROAD CAPACITY COMPARISON
83-91 FIT ROY STREET  ROCKHAMPTON

OVERALL CONDITIONS

EXISTING  CONDITIONS
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DEVELOPED CONDITIONS
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CAMPBELL LANE ROAD CAPACITY COMPARISON
83-91 FIT ROY STREET  ROCKHAMPTON

EXISTING CONDITIONS

OVERALL CONDITIONS
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