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1. Introduction 
 

Ardill Payne and Partners (APP) has been commissioned to develop a Stormwater Management Plan 
(SMP) for the proposed subdivision at 2-6 Keats Street, Byron Bay.  

The SMP outlines a concept stormwater design in order to demonstrate compliance with the 
requirements of Byron Shire Council’s (BSC) Development Control Plan 2014 (DCP) – Chapter B3 
Services and the BSC’s Comprehensive Guidelines for Stormwater Management. Where not possible 
to comply to work with Council for a suitable outcome. 

The report illustrates that: 

 The SMP provisions can reduce the post development additional peak flows to 
predevelopment conditions to mitigating any downstream adverse impacts due to increased 
peak flows.  

 The SMP improves the post development stormwater quality and meets the treatment 
objectives nominated within Councils Guidelines. 

 The proposed SMP provides aesthetic integration of stormwater infrastructure into the built 
environment and embodies the principles of ESD and WSUD. 

 

The proposed SMP with consideration of the above requirements is detailed in this report. The SMP 
is shown in Drawing SW1, Attachment 2.  

Incorporation of items within Councils Request for Further Information are included within the 
report where appropriate. 
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2. Site Condition 

 

The proposed subdivision is located on Lot2 DP1257709 known as 2-6 Keats Street, Byron Bay. Lot 
2 (the site) is bounded by residential properties from the north and the east and undeveloped 
swamp forest areas from the south and the west. The development include a 10 lot subdivision with 
a total area of 5889m2. The site plan is shown in Figure 2.1. The existing building at the site will be 
demolished as part of the development. The site pre and post development surfaces are shown in 
Table 2.1.  

The regional elevations are shown in Figure 2.2. The elevations are based on the 2010 Lidar Data. 
The site discharge point is an existing swale located within the site along the southern boundary. 
The swale primarily conveys IAD from the lots to the north between the site and Keats Street as well 
as road drainage from Bangalow Road which discharges through the sites narrow handle to 
Bangalow Road. The location of the swale is shown in Figure 2.1 and Figure 2.2. 

The external catchment from the north is generally cut off by Keats Street. The lots on the southern 
side of Keats Street are serviced by inter allotment drainage. In large events overflows from the 
northern catchment may enter the site. Flows from the external catchment from the east mainly 
bypass the main portion of the site and enter the existing swale along the site’s southern boundary.  

The coastal wetland to the south west of the site is the final discharge point of the site and the 
external catchments.  

 

Table 2.1: Site pre and post development catchments 

Site Catchments Pre Development  Post Development 

Area (m2) Imperviousness (%) Area (m2) Imperviousness (%) 

Roof 70 100 2002 100 

Road 320 50 1393 85 

Ground 5499 0 2352 30 

Pool 0 100 142 N/A 

Total 5889 3.9 5889 55.9 

Note: Above total area does not include the long narrow part of the site extended along the south boundary of Lot 6 
DP 20604. Total site area is 6013m2. 
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Figure 2.1: Site Locality Plan 

 

Figure 2.2: Regional Elevations 
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3. Proposed Stormwater Management 
 

APP has undertaken a detailed review of the SMP options for the subject site. The selection criteria 
utilised in the decision making process include: 

 Site Constraints – Including landform and protected zones 

 Proposed design layout – Aesthetics, new road and structure layouts, landscaping 

 Costs – Construction/implementation/maintenance 

 Engineering – hydraulic/civil design requirements 

 

The proposed SMP for the development is shown in the drawing provided in Attachment 2 and is 
summarised below. 

 Roof runoffs will be directed to rainwater tanks proposed on each lot. Each rainwater tank 
will include 1.5kL volume for reuse to address Basix requirement. 3.0kL additional storage 
will be provided in all rainwater tanks. DRAINS modelling shows that the provided detention 
within eight tanks is adequate however ten tanks have been provided.   

 The discharge from the rainwater tanks detention volume will be controlled by installing 
40mm orifice plates on the discharge pipes. The tanks detention outlet and surcharge pipes 
will be directed to the existing swale along the site southern boundary. As shown in the SMP 
drawing in Attachment 1, the outlet of all tanks will be located above the reuse volumes 
much higher than the flood levels. As such, the tailwater condition due to flooding of the 
point of discharge will not influence the tanks outlets capacity.       

 Surface runoff generated at parts of the road will pass through grassed buffer areas prior to 
discharge to the existing swale at the site boundary. 

 Surface runoff generated at other parts of the road will flow to landscaping garden areas 
prior to discharge from the site. The garden areas are included in the stormwater quality 
modelling as bioretentions.  

 A detailed design will be provided at post DA stage for the site drainage system proposed in 
this concept stormwater management plan.  

Control and conveyance of External catchments and flows: 

 In frequent events flows from the site north external catchment will be contained at Keats 
Street. The upstream lots on the southern side of Keats Street discharge via inter allotment 
drainage and is directed to the southern swale.  
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 It is proposed to realign the IAD line which services number 10 and 12 Keats Street to the 
north to run orthogonal to the northern and internal strata boundaries. This alignment is 
shown in the SMP plan within attachment 2. 

 In major events the flows from the north will primarily flow down the sites internal access 
driveway to the southern swale and ultimately into the costal wetland area located to the 
south west of the site. Sheet flows can traverse the site around and between the proposed 
buildings with no impediment.  

 External flows from the east will flow through the existing RCP from Bangalow road then into 
southern swale. The proposed development does not reduce the size and hydraulic capacity 
of the swale. It is proposed to extend this RCP to allow pedestrian access over the top of this 
RCP to Banglow Road.  

 Given the elevation changes between the surrounding land and the southern swale the 
development will not cause upstream afflux issues outside of the development property. 
Further the control of development flows as above will minimise any potential impacts to 
the downstream costal wetland. 
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4. Catchment Hydraulics 

 

The DRAINS computer software was used to model the site catchments, quantify the flows 
generated and assess the stormwater management requirements. Intensity Frequency Duration 
(IFD) data and rainfall temporal patterns used in the modelling is based on ARR 2016 extracted for the 
location of the site. Pre and post development catchments were modelled with the areas and 
impervious rates shown in Table 2.1.  
 
Initial and continuous loss hydrologic model used in the runoff calculations. The loss parameters 
were selected with consideration of the ARR data hub information for the location of the site.  

 Impervious Areas: IL=0 mm, CL=0 mm/hr 

 Pervious Areas: IL=20 mm, CL=2.1 mm/hr 

 

Surface runoff peak discharges at the site discharge point is shown in Table 4.1 for different ARI 
events. The table provides a comparison between the predeveloped, developed-unmitigated and 
developed-mitigated conditions. 

 

Table 4.1: Comparison of the site flows and flows at the discharge point 

Design Event Predeveloped (m3/s) Postdeveloped - Unmitigated 
(m3/s) 

Postdeveloped - Mitigated 
(m3/s) 

100 year 0.260 0.274 0.255 

20 year 0.206 0.216 0.183 

5 year 0.141 0.162 0.141 

 

As shown by incorporating the proposed 3.0kL detention volumes on Lot 1 and Lots 4 to 10, (total 
of 24 kL) the peak flows will be reduced to less than the existing condition for all design events. 
Further detention achieved by possible available volume at reuse portion of the rainwater tanks 
is not included in the above flow mitigation assessment.   

 

It is noted that Section 6.2(b) of Council’s Comprehensive Guidelines for Stormwater Management 
nominate that only 15% of the impervious area of the site may bypass the OSD system. It is 
understood that the intention of the requirement of a maximum 15% of impervious area bypassing 
On-Site Detention (OSD) is to ensure the assumptions of the simplified OSD calculation sheet within 
Councils comprehensive guidelines are met.  

Given the size of this development the use of this simplified calculation is not suitable. The DRAINS 
model assesses the post development site with and without attenuation and compare to the 
predevelopment case to ensure no increase in post development peak stormwater flows for all 
events up to and including the 100 yr. Given the models ability to assess and combine both 
captured and bypassing areas the requirement of directing a minimum of 85% of the impervious 
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to OSD is not considered necessary if the provided OSD maintains or reduces peak discharge rates 
as compared to pre development rates. 

In summary, directing the paved areas to OSD would require replacement of the proposed 
rainwater tanks to underground detention pond. The DRAINS model shows that the reduction in 
peak flows to the predevelopment numbers are achieved by diverting only the roof runoff.  

 

DRAINS model layout and results for selected events can be found in Attachment 3 of this report. 
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5. MUSIC Modelling 

 

The load based pollutant reduction objectives of stormwater quality treatment are outlined in 
Section B3.2.3 of Council’s DCP 2014 as follows:  

Table 3: Pollutants and Retention Criteria 

Pollutant/Issue Retention Criteria 

Litter 70% of average annual load greater than 5mm 

Coarse Sediment 80% of average annual load for particles 0.5mm or less 

Fine Particles 50% of average annual load for particles 0.1mm or less 

Total Phosphorous 45% of average annual load 

Total Nitrogen 45% of average annual load 

Hydrocarbons, motor fuels, oil & grease 90% of average annual load 

 

To demonstrate compliance with these objectives, the site has been modelled using MUSIC software 
package and the load based pollutant reduction (treatment train effectiveness) figures derived for 
comparison with the objectives. MUSIC is widely accepted as the industry standard for WSUD 
modelling and is an excellent tool for comparing treatment train effectiveness.  

For the purpose of the MUSIC modelling the site has been broken up into different catchments 
according to their drainage paths and treatment system. The catchment parameters modelled for 
these land uses have been derived from the Water by Design MUSIC modelling guidelines V1.0, 2010 
for commercial developments. 

The modelling results in this report provide a realistic assessment of the amount of the treatment 
achieved prior to discharge of the site runoff into the downstream swamp area. The MUSIC model 
layout is included in Attachment 3. The results of the MUSIC modelling are summarised in Table 5.1. 

 
Table 5.1: Site Pollutant Reductions 

Pollutant Post Developed Post Developed 
with Mitigation 

% Reduction Target 

% 

Flow (ML/yr) 5.31 3.7 30.4 - 

Total Suspended Solids (kg/yr) 816 55.1 93.2 80 

Total Phosphorus (kg/yr) 1.69 0.488 71.1 45 

Total Nitrogen (kg/yr) 11.4 6.11 46.2 45 

Gross Pollutants (kg/yr) 119 0 100 90 

 

As shown, the proposed stormwater quality treatment train achieves all the pollutant reduction 

objectives and therefore provides an acceptable level of treatment for the site.  
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6. Conclusion 

 

The SMP developed by Ardill Payne & Partners demonstrates compliance with Council’s 
requirements with respect to stormwater management. 

The stormwater related impacts of the development will be offset by providing onsite detention 
volume within the proposed rainwater tanks as detailed in the report.  

Stormwater quality is to be improved through a combination of rainwater re-use, grassed buffer 
areas, garden areas and vegetated swales.  MUSIC modelling indicates the proposed measures will 
provide adequate treatment of the stormwater run-off. 

The stormwater concept presented in this report therefore complies with the requirements of 
Council’s DCP and design specifications. 
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7. Scope of Engagement 

 

This report has been prepared by Ardill Payne & Partners (APP) at the request of Stanford Finance 
Solutions Pty Ltd for the purpose of stormwater management and is not to be used for any other 
purpose or by any other person or corporation. 

This report has been prepared from the information provided to us and from other information 
obtained as a result of enquiries made by us. APP accepts no responsibility for any loss or damage 
suffered howsoever arising to any person or corporation who may use or rely on this document for 
a purpose other than that described above. 

No part of this report may be reproduced, stored or transmitted in any form without the prior 
consent of APP.   

APP declares that it does not have, nor expects to have, a beneficial interest in the subject project. 

To avoid this advice being used inappropriately it is recommended that you consult with APP before 
conveying the information to another who may not fully understand the objectives of the report.  
This report is meant only for the subject site/project and should not be applied to any other. 
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8. Attachments 
 

Attachment 1 Architectural Drawings 

Attachment 2 SMP Drawings 

Attachment 3 DRAINS Modelling 

Attachment 4 MUSIC Modelling 

 
 

  



 
 

 
Page | 14   Stormwater Management Plan  
 2-6 Keats Street, Byron Bay 

 
ATTACHMENT 1 
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* Discharge waste to connection point
* Provide sediment control to site where req'd
* Discharge stormwater to TANK, where possible,
all other stormwater & overflow to kerb & channel
* Meter box position T.B.C on site
* All retaining walls by owner

**NOTE** ALL STORMWATER & DRAINAGE TO BE IN COMPLIANCE WITH NCC PARTS 3.1.2. & 3.5.2. AS
WELL AS ASNZS3500
* GUTTERS TO BE 125MM D-SECTION COLORBOND GUTTERS
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DIAMETER, ANY UNDERSLAB PIPING TO HAVE AN INSPECTION OPENING AT UPPER END, THEN TO
BE 100mm SEWER GRADE PIPING WITH NO JOINS UNDER SLAB.
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Attachment 2:  SMP Drawings 
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Attachment 3:  DRAINS Modelling 
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Attachment 4:  MUSIC Modelling 

 



 
 

 

 

 
  
 
 

 
 

 
 
 
 
 
 

 


