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1 INTRODUCTION 

1.1 Background 

This report outlines the stormwater management plan for the subject site at the corner of Somerset Rd 

and Enterprise Dr, Gracemere. The site is located within Rockhampton Regional Council with an 

approximate area of 1.975 Ha. 

Figure 1. shows the proposed development site’s existing condition. The subject site bordered by 

Somerset Road to the North, Enterprise Rd to the West and vacant lands to the South and West 

boundaries.  

 

 

Figure 1 Subject Site Locality 

As the proposed development is located within Rockhampton Regional Council, this site based 

stormwater management plan demonstrates stormwater quality objective is achieved in accordance 

with State Planning Policy 2017.  
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Underground drainage system is designed to convey stormwater flows up to and including 10% AEP 

Annual Exceeding Probability (AEP) flows.  An overland flow path will be maintained through the 

development to convey stormwater flows greater than 10% AEP flow up to and including 1% AEP flow. 

1.2 Scope 

The main framework of this SWMP is to provide an overall strategy for the purpose of a development 

application to address the following:   

• Flood and overland flow management  

• Stormwater network capacity: allowable discharge and onsite detention requirements. 

• Integration between existing and proposed drainage systems 

• Proposed stormwater treatment system  

• Stormwater layout plan  

• Constructability and maintenance considerations 

1.3 Objective 

The objective of this SWMP is to provide an overall drainage methodology, incorporating design 

requirements with proposed site layout to provide a feasible design compliant with the Rockhampton 

Regional Council development guidelines.  

2 SITE OVERVIEW  

2.1  Existing Condition 

The subject sites are part of the Gracemere Industry Park Industrial Subdivision.  

Table 1 below shows minor and major existing flows for the subject site. 

Table 1 Pre-development existing minor and major flows 

Catchment 1% AEP flow (m3/s) 10% AEP flow (m3/s) 

1.975 Ha 1.150 0.646 

  

2.2 Description of Development 

The proposed development will provide one building,  as well as associated offices & vehicle parking 

areas. In addition, the proposal will provide internal stormwater quality treatment infrastructure.  
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Figure 2 shows the proposed development layout. 

 

Figure 2 Proposed development layout 

3 STORMWATER MANAGEMENT  

This section will outline the stormwater management of minor and major flows of the proposed 

development.  

Developed flow calculations are completed using Rational Method, reflecting industrial best practice, 

and in accordance with ARR16 guidance. The current Annual Exceedance Probability (AEP) terminology 

has been adopted for this report. The proposed development is an industrial development; therefore 

10% AEP and 1% AEP are adopted to calculate minor and major flows, respectively.    

3.1 Minor Event Flow 

Minor flows of the development are to be managed and conveyed to an underground drainage system 

within the proposed development site.  

Underground drainage system will be designed to convey and control stormwater flows under normal 

operating condition and minor rainfall events. The drainage system design will ensure that flows higher 

than 10 % AEP is safely conveyed to major flow overland path without imposing any risk to safety of 

people and property.  

 

 

 

 



 

4 

 

Figure 3 presents the civil design plan with general drainage system layout.  

 

 

Figure 3 Civil Concept Plan 

3.2 Major Event Flow 

Major flows from the lot will be conveyed via an overland flow path to the west of the site as illustrated 

in Figure 4.  

It is proposed that the site will direct major flows (greater than 10% AEP, up to and including 1% AEP 

flows) via an overland flow path away from the proposed development, generally South West towards 

kerb and channel. Kerb openings will allow major flows to flow to existing easement channel to the 

West and South. 

Table 2 includes the developed major flow of the proposed development at 0.790 m3/s. 

Table 2 Developed minor and major flows 

Catchment 1% AEP flow (m3/s) 10% AEP flow (m3/s) GAP FLOW (1% AEP – 10% AEP) (m3/s) 

1.975 Ha 1.651 0.927 0.724 
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Figure 4 Overland flow path 

Stormwater discharge shall be prevented from flowing onto adjacent properties and is controlled by site 

pavement grades and barrier kerbs.  

The building FFL’s are to be set minimum 300mm above the 1 in 100 Year ARI flood level.   

Relevant drainage calculations are included in Appendix A. Developed flows will be refined during detail 

design.  

4 STORMWATER QUALITY   

To achieve the stormwater quality objectives, Water Sensitive Urban Design (WSUD) measures are 

implemented to reduce the contamination loads in the surface runoff stormwater.  

4.1 Water Quality standards 

All MUSIC modelling has been completed to meet current QLD State Planning Policy (July 2017) [Pg 82]. 
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Figure 5 Stormwater Quality Objectives 

4.2 Stormwater Treatment 

The stormwater treatments have been assessed using MUSIC model to achieve best practice objectives 

and reduction targets. 

It is proposed to direct site flows through treatment pit i.e. GPT Cascade Separator CS1500 (or 

equivalent), and Jellyfish JF1500-5-1 (or Equivalent). Figure 3 shows concept civil plan includes drainage 

and treatment arrangement. Final and detailed arrangement to be refined during detail design and 

submitted to Council as part of the usual post-permit approval process. MUSIC layouts and outputs is 

included in Appendix A.    

Proposed treatment measures to achieve best practice reduction targets is summarized below:  

• Ocean Protect Cascade Separator (CS1500) or Equivalent 

• Ocean Protect Jellyfish (JF1500-5-1) or Equivalent   

• 12 No. Ocean Guard baskets fitted to pits within the site 

Table 3 shows the treatment train effectiveness achieving the set Stormwater Management Design 

Objectives (SMDO’s) for pollutant reduction for the subject site. 

Table 3 Treatment train effectiveness 

Pollutant Source Residual Load Reduction (%) Target Target Met? 

Flow (ML/yr) 10.4 10.4 0% - - 

TSS (kg/yr) 4110 423 89.7% 85% Yes 

TP (kg/yr) 6.5 1.6 75.5% 60% Yes 

TN (kg/yr) 24.4 13.4 45.2% 45% Yes 

Gross Pollutant(kg/yr) 266 2.29 99.1% 90% Yes 

• NOTE: All simulation has been run with pollutant estimation set to “Stochastic Generation”.  
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5 LEGAL POINT OF DISCHARGE (LPD) 

The site outfall pipe is located to the West boundary of the development site. Figure 6 indicate the 

property connection is to the 450ø pipe discharging to existing drainage easement. 

 

Figure 6 LPD information connection point 

6 CONSTRUCTABILITY AND MAINTENANCE  

6.1 Erosion and Sediment Control Plan 

An Erosion and Sediment Control Plan will be used to protect drainage infrastructure from 

sedimentation & contamination, and to protect surrounding area from environmental degradation prior 

to and during construction. 

 

An Erosion and Sediment Control Plan (ESCP) will be prepared for the site, as a principal management 

tool during construction works. The ESCP shall provide layout and details for the following: 

• Prevention of erosion and sediment leaving site 

• Control and diversion of stormwater on site 

• Details of control structures – silt fencing, catch drains and sediment filters 

• Stockpile locations  

• Detailed control notes  

 

The ESCP will be submitted to and approved by council as part of the normal post-permit approval 

process, prior to commencement of construction. 
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6.2 Drainage Maintenance  

Regular inspection of internal stormwater assets is to be undertaken monthly and following each major 

storm event. Maintenance of internal stormwater assets to occur a minimum every three (3) months. 

All inspection and maintenance of internal stormwater assets is to be undertaken at the cost of the 

landowner. 
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7 SUMMARY  

This Stormwater Management Plan (SWMP) has investigated the site requirements, and has determined 

a holistic preliminary design proposal, which comprises of the following:  

• Stormwater management objectives in line with State Planning Policy 2017 

• Stormwater connection to the existing LPD. 

• Control of overland flows directed to existing easement drainage. 

• Stormwater quality objectives are met by implementing stormwater treatment devices  

• Erosion and Sediment Control Plan requirements. 

 

8 REFERENCES  

State Planning Policy 2017 

AS3500.3:2018 Australian/New Zealand Standard Plumbing and drainage - Part 3: Stormwater Drainage 

 

 

Yours Sincerely, 

Spencer Group Engineering Pty. Ltd. 

 

Mr. Raz Danila –  

Building practitioner registration no.: RPEQ 26534 

 SPENCER GROUP ENGINEERING PTY. LTD.  ABN 88 618 779 94 
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QAEP = CAEP × 
AEP

Itc × A / 360 

Where QAEP = design discharge for annual exceedance probability (AEP) (m3/s)

C = runoff coefficient for annual exceedance probability, AEP
AEP

Itc = rainfall intensity for the event and duration required (mm/h)

A = catchment area (ha)

C'10 = 0.1 + 0.0133 (
10

I1 ‐ 25 )

Where  C'10 is the pervious runoff coefficient
10

I1 is the 10 % AEP, 1 hour duration rainfall intensity (mm/h)

And,

C10 = 0.9f  + C'10(1‐f )

Where  C10 is the 10 % AEP runoff coefficient

f is the fraction impervious (0.0 to 1.0)

And,

CY = FYC10

Where  CY is an average recurrence interval 

FY is a frequency factor Known catchment area, ha

Known Catchment Area

A = 1.975 ha

Determination of C'10 value
10%

I1h = 63.1 mm/h

C'10 = 0.607

Determination of C10 value

f = 0

C10 = 0.607

Calculation of runoff coefficient, C, for event, AEP

AEP = 10.0%

FAEP = 1

CAEP= 0.607 USE 0.25

Determination of Rainfall intensity at site based on BOM data

tC = 5 min
AEP

Itc = 194 mm/h

Calculation of design discharge from site (m3/s)

QAEP = 0.646

Rational Method using ARR16 terminology

Rational Method Calculation
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QAEP = CAEP × 
AEP

Itc × A / 360 

Where QAEP = design discharge for annual exceedance probability (AEP) (m3/s)

C = runoff coefficient for annual exceedance probability, AEP
AEP

Itc = rainfall intensity for the event and duration required (mm/h)

A = catchment area (ha)

C'10 = 0.1 + 0.0133 (
10

I1 ‐ 25 )

Where  C'10 is the pervious runoff coefficient
10

I1 is the 10 % AEP, 1 hour duration rainfall intensity (mm/h)

And,

C10 = 0.9f  + C'10(1‐f )

Where  C10 is the 10 % AEP runoff coefficient

f is the fraction impervious (0.0 to 1.0)

And,

CY = FYC10

Where  CY is an average recurrence interval 

FY is a frequency factor Known catchment area, ha
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A = 1.975 ha

Determination of C'10 value
10%

I1h = 63.1 mm/h

C'10 = 0.607

Determination of C10 value

f = 0

C10 = 0.607

Calculation of runoff coefficient, C, for event, AEP

AEP = 1%

FAEP = 1.2

CAEP= 0.728 USE 0.25

Determination of Rainfall intensity at site based on BOM data
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AEP

Itc × A / 360 

Where QAEP = design discharge for annual exceedance probability (AEP) (m3/s)
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10

I1 ‐ 25 )
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And,
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And,
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Where  CY is an average recurrence interval 
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Determination of C'10 value
10%

I1h = 63.1 mm/h

C'10 = 0.607

Determination of C10 value

f = 0.9
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Calculation of runoff coefficient, C, for event, AEP

AEP = 10%
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CAEP= 0.871
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QAEP = CAEP × 
AEP

Itc × A / 360 

Where QAEP = design discharge for annual exceedance probability (AEP) (m3/s)

C = runoff coefficient for annual exceedance probability, AEP
AEP

Itc = rainfall intensity for the event and duration required (mm/h)

A = catchment area (ha)

C'10 = 0.1 + 0.0133 (
10

I1 ‐ 25 )

Where  C'10 is the pervious runoff coefficient
10

I1 is the 10 % AEP, 1 hour duration rainfall intensity (mm/h)

And,

C10 = 0.9f  + C'10(1‐f )

Where  C10 is the 10 % AEP runoff coefficient

f is the fraction impervious (0.0 to 1.0)

And,

CY = FYC10

Where  CY is an average recurrence interval 

FY is a frequency factor Known catchment area, ha

Known Catchment Area

A = 1.975 ha

Determination of C'10 value
10%

I1h = 63.1 mm/h

C'10 = 0.607

Determination of C10 value

f = 0.9

C10 = 0.871

Calculation of runoff coefficient, C, for event, AEP

AEP = 1%

FAEP = 1.2

CAEP= 1.045

Determination of Rainfall intensity at site based on BOM data

tC = 5 min
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Calculation of design discharge from site (m3/s)

QAEP = 1.651
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