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1 Introduction 

MidCoast Council is committed to minimising development impacts on water quality in creeks, rivers, wetlands, lakes, 

estuaries and beaches throughout the local government area (LGA).  Water Sensitive Design (WSD) is a key 

component of Council’s strategy to protect water quality.  WSD is a decentralised approach to water management 

that is attuned to natural hydrological and ecological processes.  It gives greater emphasis to source collection, 

treatment and use of water flows as part of an integrated system.   

WSD allows for localised integrated management of water supply, wastewater, stormwater, groundwater, flooding 

and riparian lands.  These guidelines focus primarily on the stormwater component that forms a key threat to the 

health of waterways across the MidCoast Council LGA.  WSD includes providing a series of barriers or stormwater 

treatment measures between development and the waterways being protected.  These treatment measures function 

as filters to intercept pollutants from the development areas to prevent these from reaching the waterways. 

Council requires the preparation of a Water Sensitive Design Strategy (WSDS) for a range of development types to 

address the potential impacts of a development on waterway health.  A WSDS is a written report (including drawings) 

that outlines how water is to be managed within a proposed development from initial construction through to 

renewal at the end of the developments’ lifecycle.  A WSDS describes how stormwater quality and quantity will be 

managed and outlines proposed water conservation measures to reduce potable water use.   

A WSDS is required to demonstrate to a conceptual level that a proposed development can feasibly be constructed in 

a manner that achieves Council’s WSD objectives and targets.  Detailed engineering and landscaped drawings 

outlining the WSDS are not necessarily required to be provided with the development application, but sufficient 

details need to be provided to clearly demonstrate that the proposed WSD measures are feasible considering the 

relevant objectives and targets, and site characteristics.  A WSDS shall demonstrate that the consultant has a good 

appreciation of: 

1. The proposed/future development characteristics and the potential impacts of the development on water 

quality and quantity. 

2. The objectives and targets that are required to be achieved to protect the receiving environment. 

3. The development site context including the physical site characteristics, the drainage catchments and the 

environments receiving runoff from the site.     

4. The most appropriate WSD measures considering the site context and water management objectives. 

5. The optimum arrangement of the WSD measures in a proposed treatment series. 

6. The optimum size and conceptual design configuration of each proposed WSD measure that is required to 

achieve the water management objectives. 

7. The operation and maintenance requirements for the WSDS over the development lifecycle.     

The key elements to be addressed within a WSDS are described in Section 3. 
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2 How to use this document 

These guidelines are divided into two sections that separately provide general WSDS guidance, and more detailed 

guidance on specific WSD issues requiring further consideration.  

Section 3 provides a template for consultants to consider/adopt when preparing a WSDS.  It outlines an approach for 

preparing a WSDS that summarises the key elements Council requires a consultant to consider and address within a 

WSDS report.  The template is shown in Figure 2-1.    

Section 4 focuses on specific WSD topics requiring consideration when preparing a WSDS. The intent of Section 4 is to 

provide clear direction to consultants on these topics, with a goal to reducing potentially significant changes to future 

WSDS’s and associated development assessment periods.   

It is intended that Section 4 of the guidelines will be reviewed regularly to provide additional direction and guidance 

on other specific WSD topics as they are identified.   

Consultants should check Council’s web-site prior to commencing preparation of a WSDS to confirm they have the 

most up-to-date version of these guidelines.         
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Figure 2-1 WSDS template
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3 Water Sensitive Design Strategy 

3.1 Is a WSDS required? 

MidCoast Council is currently in the process of consolidating the former Councils LEP and DCPs. Currently, new 

developments in the each of the former LGAs are required to address WSD via different triggers, including: Chapter 11 

of the Great Lakes DCP, Subdivision Section of the Greater Taree DCP (C3.5), the Environmental Planning and 

Assessment Act (Section 4.5(1)) and the Coastal Management Act 2016. 

Generally, a WSDS is required for large scale and high density development. For the former Great Lakes LGA, Chapter 

11 of the Great Lakes DCP specifies when a WSDS is required. For all other areas it is necessary to provide a WSDS for: 

 major subdivisions where a property is proposed to be subdivided into more than three lots; 

 intensive livestock or plant agriculture; and 

 other developments considered to have a significant impact on waterway health.                  

For developments where the WSD Strategy was approved by Council at the time of subdivision a WSDS is not required 

unless the development proponent chooses to propose alternative WSD measures to those in the approved strategy.  

WSD will need to be considered at three stages in the development planning process:    

 Pre-lodgement meeting - To confirm Council’s WSD requirements for challenging development sites. 

 Development application – WSDS (including MUSIC modelling, preliminary operation and maintenance plan, 

stormwater drainage concept plan, WSD concept arrangement plan, WSD treatment measure details, 

concept plans and typical sections (for key measures)).   

 Construction certificate – Updated WSDS (DA consent modified), detailed engineering drawings, landscaping 

plan, technical specification, complete operation and maintenance plan. 

These guidelines provide applicants with information on Council’s WSDS requirements for development applications. 

The key elements to be addressed within a WSDS are described in the following sections. 

3.2 Introduction 

A description of the existing site and proposed development configuration shall be provided in the WSDS.  This 

description should include the site area, property boundaries, existing development/land uses, adjacent land uses, 

existing development configuration, proposed development characteristics (e.g. number of lots, dwelling size, building 

footprint, roads, carparking, landscaping, parks, cycleways, footways, drainage, waterways, imperviousness etc) and 

other relevant development characteristics.  A description of any proposed development staging shall be provided if 

applicable.   

It is helpful to provide a plan showing the development site configuration.  The development layout that the WSDS is 

based upon shall either be included within the WSDS report, or reference provided to drawings included with the 

subdivision/development application.   

A plan showing the existing land uses and surfaces within the site should be provided when the water quality targets 

for the development are based on the pre-development land use.     
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3.3 Objectives and targets 

The objectives and targets can differ for each development type and sometimes location. An initial crucial step in 

preparing a WSDS is to confirm the correct objectives and targets that apply to your development site from the 

Development Control Plan/s (DCP) applicable to your location or identified through consultation with Council’s staff.  

The WSDS shall include a statement confirming the water quality and quantity management objectives and targets 

adopted for the proposed development.     

The WSD objectives are to be achieved within a proposed development through the provision of appropriate WSD 

measures.  Achievement of the WSD objectives is typically not able to be demonstrated through modelling alone, 

requiring closer consideration of the development configuration and site context.   

The WSDS shall include explicit statements on how the proposed development would achieve each of the WSD 

objectives.  An example table for responding to Council’s WSD objectives is presented in Table 3-1. 

Table 3-1 Example response to objectives 

Objective How this objective is achieved in the WSDS 

To safeguard the environment by maintaining or improving the quality of 
stormwater run-off. 

 

To protect and restore aquatic, estuarine or riparian ecosystems and bushland 
areas. 

 

To harvest rainwater and urban stormwater runoff for use where appropriate.  

To control the hydrological impacts of development on receiving surface and 
ground water systems by controlling the frequency, magnitude and duration of 
flows to preserve, as far as practicable, pre-development groundwater and 
surface water regimes and interactions. 

 

To control the impacts of development on channel bed and bank erosion by 
controlling the magnitude, nature and duration of sediment-transporting flows. 

 

To promote disconnection of impervious areas to the drainage system by 
introducing appropriate measures to minimise the rate, frequency and volume 
of urban runoff events in order to improve WSD performance. 

 

 

The WSD targets are specific quantitative targets for selected water quality parameters requiring MUSIC modelling to 

demonstrate compliance.  Depending on the development characteristics, Council targets will either be load-based 

reduction targets or, Neutral or Beneficial Effect (also known as ‘no net increase, hereafter referred to as ‘NorBE’) 

targets.  

If load-based reduction targets apply, a developed (with treatment) MUSIC model will need to be prepared.  If NorBE 

targets apply, an additional pre-development MUSIC model will be required.  Ensuring that the correct targets are 

identified will assist with avoiding delays associated with having to revise MUSIC models and the associated WSDS.  

The impacts of the development on hydrology are to be considered in the WSDS.  This will require the consultant to 

confirm the sensitivity of the receiving environment to hydrologic changes and complete an assessment to confirm 

that the changes would be acceptable.  For developments draining directly to natural wetlands this may involve 

completing flow regime analysis, and for developments draining to creeks a stream erosion index analysis may be 

required.  Further guidance on these approaches is outlined in the NSW MUSIC modelling guidelines.       

Guidance on specific WSD topics relevant to objectives and targets is provided in: 

 Section 4.2.1 - Treatment of external sites   
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3.4 Site analysis 

A site analysis shall be completed to evaluate the physical site constraints and urban design considerations that will 

influence the options incorporated into the WSDS. The site analysis demonstrates to Council that the consultant has a 

good appreciation of the existing site conditions.  GIS data, surveys, natural resource management plans, consultant 

reports and other site-specific environmental data can assist with preparing the site analysis.     

The site analysis requires evaluation of a range of environmental considerations that potentially form constraints to 

WSD within the site including (but not limited to): 

 Flooding. 

 Terrain and drainage. 

 Soils and groundwater. 

 Tides. 

 Existing land uses and potential contamination. 

 Adjacent land uses. 

 Watercourses and riparian corridors. 

 Vegetation and protected habitats. 

 Existing services and infrastructure.   

Depending on the scale, location and configuration of the proposed development, the site analysis may also consider 

other relevant urban design criteria that potentially influence WSD (e.g. landscaping, liveability, visual, bushfire, 

heritage, archaeology, acoustics, and transport studies).   

The site analysis should also consider upstream catchment areas that drain through the development site and the 

downstream environments that receive runoff from the development site.  A key consideration is the delineation of 

drainage sub-catchments including external areas that drain into the site.  It is important to consider whether runoff 

from external areas will drain to WSD measures proposed within the development site.  These additional external 

areas will need to be included when sizing these WSD measures.  Where existing drainage systems divert upstream 

catchment runoff around the site this should be confirmed as part of the site analysis.   

An appreciation of the downstream receiving environments (e.g. creek, wetland, river, estuary, beach) will assist with 

focusing the WSDS on key water management objectives.       

Guidance on specific WSD topics relevant to site analysis is provided in: 

 Section 4.3.1 - Delineating development sub-catchments. 

 Section 4.3.2 - Groundwater .   

3.5 Identify WSD measures 

A key step in developing a WSDS is to identify the WSD measures that are most appropriate for the development 

considering the objectives and targets, and site analysis outcomes.  This step is primarily about identifying a short list 

of WSD measures that may be appropriate for the site.  The identified WSD measures shall be:  

 Acceptable to Council;     

 Effective at achieving all the objectives and targets (in a treatment series); 

 Appropriate for the development scale; 
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 Feasible considering the physical constraints of the site; and 

 Maintainable using equipment and machinery available to Council in circumstances where WSD measures 

within a subdivision are to be handed over to Council for maintenance. 

Council has preferred WSD measures to assist with optimising future maintenance activities, simplifying inspection 

requirements and minimising maintenance costs.   

Currently there are no WSD measures that can intercept the full range of stormwater pollutants from large debris to 

dissolved pollutants.  Therefore, multiple WSD measures are typically installed in a treatment series to efficiently 

capture the full range of targeted stormwater pollutants.  The initial WSD measures in the series will often be 

maintained more regularly to remove larger pollutants.  The following measures that capture increasingly finer 

pollutants are maintained less frequently.  As the range of pollutants is separated by different measures, 

opportunities are available for more economical removal and disposal of captured pollutants.  A consultant shall 

identify appropriate WSD measures that will collectively achieve all the objectives and targets.   

Guidance on specific WSD topics relevant to identifying WSD measures is provided in: 

 Section 4.4.1 - Stormwater pollutants  

 Section 4.4.2 - Biofiltration measures    

 Section 4.4.3 - Pre-treatment forebays 

 Section 4.4.4 - Grassed swales 

3.6 Arrange treatment series        

Following identification of appropriate WSD measures for the development, WSD measures then need to be selected 

and arranged into an effective treatment series to optimise performance.  The WSD measures shall be arranged in an 

order that enables the removal of the coarser pollutant fraction first, followed by removal of progressively finer and 

dissolved pollutants.  This step is typically undertaken iteratively with MUSIC modelling to confirm the conceptual 

configuration of WSD measure sizes required to achieve the targets.   

The consultant shall provide a catchment plan showing the location and estimated footprint of each measure in the 

treatment series.  The plan shall also show the development layout, property boundaries, sub-catchments, contours, 

stormwater drainage system, existing major services and other relevant site features. For the development application 

it is not necessary to provide detailed engineering or landscaping drawings of individual WSD measures.         

In addition to a plan, a table describing the proposed treatment series arrangement can be useful (refer Table 3-2).    

Table 3-2 Example treatment series arrangement  

Scale WSD measure Treatment series arrangement  

Lot  Rainwater tank BASIX rainwater tanks to be provided in residential lots to reduce potable water consumption.  

Lot/Street  Permeable paving Permeable paving to be provided within driveways, car parking bays and other low traffic areas 
to disconnect impervious areas from the drainage system. 

Lot  Raingardens Raingardens to be provided adjacent to carparking areas in commercial and multi-residential 
developments to treat runoff prior to discharge into the drainage system. 

Street Vegetated filter 
strips 

Vegetated filter strips to be provided adjacent to road pavements in gently grading residential 
streets to pre-filter runoff and intercept coarse sediment prior to the runoff draining to a 
biofiltration swale or raingarden.  

Street Biofiltration swales 
and raingardens 

Biofiltration swales and raingardens to be provided in gently grading residential streets where 
access to lots and street side parking can be managed and localised widening of footway areas 
can be incorporated into the development layout.   

Subdivision Gross pollutant 
traps 

Gross pollutant traps to be strategically positioned within commercial areas where the potential 
for generation of litter is high and biofiltration basins are located downstream.    
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Subdivision Biofiltration basin  Biofiltration basin to be provided at the outlet from the development to manage runoff draining 
to the adjacent watercourse. 

Precinct Stormwater 
retention basin  

Stormwater retention basin to be located adjacent to new playing fields to harvest stormwater 
for irrigation use over the playing fields and to reduce excess runoff volume draining to natural 
wetland.  

It will be important that any issues impacting on the feasibility of any proposed WSD measure be resolved at the 

development application stage.  Only issues that potentially require minor modifications to the selected WSD 

measures or their locations can be deferred to detailed design.  

Guidance on specific WSD topics relevant to arranging a WSD treatment series is provided in: 

 Section 4.5.1 - Positioning WSD measures in subdivisions 

 Section 4.5.2 - WSD measures adjacent to riparian areas 

 Section 4.5.3 - Co-ordination of WSD measures with drainage   

 Section 4.5.4 - Estimating the final footprint of WSD measures  

3.7 MUSIC modelling 

Modelling of the WSDS shall be completed using MUSIC software.  MUSIC modelling shall generally be completed 

considering the guidance outlined in the latest NSW MUSIC Modelling Guidelines (currently 2015) and additional 

Midcoast Council guidance outlined in these guidelines.  In circumstances where MidCoast Council’s MUSIC modelling 

guidance differs to the NSW MUSIC Modelling Guidelines, Council’s guidance shall be adopted.             

MUSIC models shall be provided with the WSDS and it will be important that the MUSIC modelling results presented 

are consistent with the documented WSDS.  A summary of the MUSIC modelling completed to assess the performance 

of the proposed WSDS shall be provided.  Specifically, the MUSIC modelling section of the report shall provide: 

 The adopted pre-development land use / surfaces for the site shown on a plan indicating the development 

site boundaries overlying a recent aerial image of the site (for developments with NorBE targets only).  

 A sub-catchment plan clearly showing the catchment extents that the MUSIC model is based upon.  The sub-

catchments shall be labelled with unique IDs on the plan.  The WSDS report shall clearly indicate the MUSIC 

source nodes represented by each sub-catchment shown on the plan.     

 A summary table outlining sub-catchment IDs, sub-catchment areas, land use or surface type areas (e.g. roof, 

road, landscaped lot etc) and imperviousness.  The consultant shall check that the total sub-catchment area is 

equivalent to the total modelled source node area.  

 The rainfall and PET data adopted (confirm if Council’s standard meteorological template adopted). 

 The rainfall-runoff parameters adopted for the development. 

 The baseflow and event flow runoff concentration parameters adopted for each land use / surface type. 

 A WSDS concept plan showing the location and estimated footprint of the proposed WSD measures.  Each 

WSD measure shall be labelled on the concept plan with a unique ID.  The WSDS report shall clearly indicate 

the MUSIC treatment node (or nodes) that represent each WSD measure shown on the concept plan. 

 A summary table including each WSD measure included in the strategy.  The table shall include the WSD 

measure ID, type of measure, key dimensions of the measure and any key assumptions. 

 A summary table showing the MUSIC modelling results compared against the targets including a statement 

confirming if the targets would be met by implementing the proposed WSDS.     
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Guidance on specific WSD topics relevant to MUSIC modelling is provided in: 

 Section 4.6.1 – MUSIC Model Version 

 Section 4.6.2 -  MUSIC Model version 

MUSIC models created in version 6 and above will be accepted. 

 Meteorological template 

 Section 4.6.3 - Pre-development land use 

 Section 4.6.4 - Impervious area assumptions 

 Section 4.6.5 - Rainfall-runoff parameters 

 Section 4.6.6 - Runoff concentration parameters 

 Section 4.6.7 - Treatment nodes  

3.8  WSD measure protection strategy 

WSD measures constructed within the public road reserve, public open space or dedicated stormwater management 

lots as a component of a subdivision construction works are often susceptible to damage during building works. 

Where lot scale sediment and erosion controls are inadequate or become ineffective during the dwelling/building 

construction stage, WSD measures previously constructed as a component of subdivision works may be damaged by 

vehicles or become overloaded with construction sediment, building materials and other pollutants.  Often it is 

difficult to confirm who is responsible for observed damage, and Council (or a private lot owner) is then left to fund 

the restoration of the measures to a functional condition.   

For proposed developments where construction works within the WSD measure catchments will extend over multiple 

stages (e.g. subdivision and dwelling construction works), consultants shall prepare a WSD measure protection 

strategy describing or showing how new constructed WSD measures will be protected during future subdivision 

construction stages and/or dwelling construction works in the catchment.     

All vegetated WSD measures located in public lands as a component of subdivision works shall be constructed in 

stages (unless they are able to be bypassed completely during building works).  The WSDS for a subdivision shall 

clearly outline how the construction of measures will be staged (e.g. temporary sacrificial vegetation or media layers 

during construction replaced by final layers prior to asset handover) to ensure they are protected during future 

subdivision construction stages and/or dwelling construction works.  

3.9 Preliminary operation and maintenance plan 

To ensure that the WSDS is sustainable and can be efficiently maintained by Council or private owners, it is important 

that future operation and maintenance requirements are considered during preparation of the WSDS.  Whilst details 

of the future operation and maintenance requirements are only required to be provided to Council at the construction 

certificate stage, fundamental issues relevant to the feasibility of future operation and maintenance should be 

addressed within the WSDS including: 

 Will a legal and practical site access be available to the WSD measures for the required maintenance 

equipment? 

 What equipment is required to maintain the proposed WSD measures and is this available to Council (or likely 

to be available to owners)? 

 Who will be responsible for future maintenance of the WSD measures? 
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 How will construction of the WSD measures be staged (if required) to prevent impacts from building 

construction activities considering potentially damaged or ineffective soil and erosion control measures?  

Of the operation and maintenance issues to be considered during initial site planning, ensuring a legal and practical 

site access is available for the most efficient maintenance method is most critical.  Typical issues relevant to 

maintenance access that shall be confirmed in the WSDS include:       

 A legal right-of-carriageway will be available for maintenance access to the site; 

 All-weather site access will be available; 

 Acceptable clearances to obstacles including power lines, trees, fences and parked cars will be available for 

maintenance access; 

 Steep gradients would not restrict access/egress for maintenance vehicles;  

 Access road pavement would have sufficient strength for maintenance vehicles; 

 The risk of conflict between traffic and maintenance personnel will be low; and 

 Parked vehicles would not prevent access. 

Guidance on specific WSD topics relevant to planning for operation and maintenance is provided in: 

 Section 4.7.1 - WSD maintenance access  

3.10 Concept design arrangement and drawings 

Concept design drawings shall be provided showing the location, size and conceptual configuration of the WSD 

measures.  The following drawings (as a minimum) shall be provided within the WSDS to support the development 

application: 

 A site arrangement drawing showing the location and total footprint of the proposed WSD measures and 

how the individual measures will be connected to form an effective treatment series.  Sufficient details shall 

be provided to demonstrate how the WSD measures integrate with other urban design elements.    

 Concept plans of larger WSD measures showing the general arrangement including indicative locations of 

inlets, outlets, embankments, retaining walls, bypasses, weirs, planting extents etc.  The concept plans shall 

show key dimensions consistent with the MUSIC model. 

 Concept sections of WSD measures showing the key elements of the design including dimensions and slopes.     

3.11 WSDS report 

A concise WSDS report shall be prepared documenting the approach taken to develop the WSDS.  The report shall 

include the items summarised above and clearly outline any assumptions adopted in developing the WSDS.  The 

report shall provide clear conclusions on the assessed ability of the WSDS to achieve the objectives and targets.     



 

MidCoast Council – Guidelines for Water Sensitive Design Strategies - October 2019 13 

4 Specific WSD topics 

4.1 Overview 

Section 3 outlines general considerations to be included within a WSDS.  This section highlights specific WSD 

topics to consider when preparing a WSDS, it provides clear direction to consultants on selected topics, with a 

goal to reducing potentially significant changes to future WSDS’s and associated development assessment 

periods.   

4.2 Objectives and targets  

4.2.1 Treatment of external sites 

In circumstances where the existing site generates low nutrient loads, achieving Council’s NorBE targets can be 

challenging.   In situations where stormwater runoff from an existing development is treated in the proposed 

WSD measures of a new development, Council will consider including it as an offset for site discharges.  For an 

offset to be considered, the external site must be in a developed urban condition, and if existing WSD 

measures are already in place, these shall be incorporated into both the pre-development and developed 

scenario models.   

In all situations, treatment of the development site shall be optimised and when the site is considered in 

isolation from any external sub-catchments, the site shall at least be treated to a minimum standard that 

achieves Council’s load-based targets. It is not acceptable to achieve NorBE targets by treating large external 

sub-catchments to a high standard whilst providing limited treatment of the new development.     

4.2.2 Minimum stormwater retention volume 

  

WSD measures are typically designed to treat all stormwater runoff volume up to the 3 month ARI design 
storm event (4 exceedances per year event (4EY) in ARR 2019 terminology).  Typically, this enables 
approximately 90% of the long term stormwater runoff volume to be treated with only 10% bypassing or 
overflowing a WSD measure. 
  
It is therefore important that WSD measures have sufficient storage to intercept and treat up to 90% of the 
long term runoff volume.  In circumstances where the retention storage is small relative to the impervious 
area in the catchment, WSD measures may become overloaded with sediment and other pollutants requiring 
more regular maintenance or more frequent renewal to remain operational. 
  
Consultants should check that WSD measures in their strategy have sufficient capacity to: 
  
•  treat all stormwater runoff up to the 4EY event (i.e. 90% of stormwater runoff volume) without bypass or 
weir flows occurring (this can be confirmed from a ‘node water balance’ check in MUSIC), or 
•  provide a cumulative retention storage volume in the WSD measures equivalent to a minimum 10mm runoff 
depth from all directly connected impervious areas within the proposed development.   
  
The retention storage volume can be checked including consideration of WSD measures that have the 
potential to retain stormwater for extended periods (hours to days) (i.e. rainwater tanks, biofiltration 
measures, constructed wetlands and infiltration measures).  The retention storage calculation can be 
calculated summing the total of the permanent pool volume, extended detention storage volume and media 
voids across all WSD measures in the strategy.     
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4.3 Site analysis  

4.3.1 Delineating development sub-catchments 

Sub-catchments shall be defined by taking the final terrain within the site following development into 

consideration.  Existing contouring should be sufficient to delineate the sub-catchments, although where 

extensive site regrading is planned this should also be considered.   

In some circumstances, constructed drainage systems may divert runoff from the natural flow paths indicated 

by the terrain.  The consultant should confirm the presence of existing drainage infrastructure (including 

roads) that diverts runoff and adjust sub-catchments accordingly.  

The consultant should include consideration of different land uses and surfaces within the site when 

delineating sub-catchments.  Within each sub-catchment there may be multiple land uses or surface types that 

are assigned different runoff pollutant concentrations.  When modelling to achieve the NorBE target, the area 

of each land use or surface type within individual sub-catchments should be estimated and separate source 

nodes defined for each in MUSIC.        

It is important to consider the hydrology from external sub-catchments when sizing WSD measures to ensure 

that frequent bypass or overflow will not occur.  This is particularly important in circumstances where the 

external sub-catchment area represents a high proportion of the total sub-catchment area.     

If external site areas drain overland flow into the development site these should be included when delineating 

sub-catchments except in circumstances where these areas will not drain to a proposed WSD measures (e.g. 

where external areas drain to a natural watercourse flowing through the site).  If external sub-catchment areas 

are proposed to be diverted around the site and the proposed WSD measures (in an acceptable manner to 

adjacent land owners), the WSDS shall clearly indicate how this would be achieved.    

4.3.2 Groundwater  

The consultant shall consider the potential for proposed WSD measures to either intercept groundwater or not 

function as designed due to a high groundwater table.  The groundwater table will typically be close to the 

surface adjacent to floodplain areas, wetlands, lakes, rivers, estuaries and other waterways.  

For the biofilters to freely drain during most storm events it will be important that the underdrain pipe invert 

has sufficient clearance to the groundwater table and surface water levels in any adjacent wetland or 

waterway during extended wet periods. The consultant shall provide data that supports the underdrain pipe 

invert being sufficiently clear of the groundwater table. 

4.4  Identify WSD measures 

4.4.1 Stormwater pollutants  

Guidance on suitable WSD measures for managing particular stormwater pollutants is summarised in Table 

4-1.  
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Table 4-1 Stormwater pollutants targeted by WSD measures 

WSD Measure  

C
o

u
n

ci
l p

re
fe

rr
e

d
 W

SD
 m

ea
su

re
?1  

Stormwater pollutants 

  G
ro

ss
 p

o
llu

ta
n

ts
 

  C
o

ar
se

 s
ed

im
en

t 

  T
o

ta
l s

u
sp

en
d

e
d

 s
o

lid
s 

  H
ea

vy
 m

et
al

s 

  T
o

ta
l p

h
o

sp
h

o
ru

s 
 

  T
o

ta
l n

it
ro

ge
n

 

  R
u

n
o

ff
 v

o
lu

m
es

 

  R
u

n
o

ff
 f

lo
w

 r
at

es
 

Rainwater tank          

Pit insert          

Gross pollutant trap          

Trash rack          

Pre-treatment forebay          

Vegetated filter strip          

Vegetated swale          

Permeable paving          

Sand filter          

Tree pit filter          

Raingarden          

Biofiltration swale          

Infiltration measure          

Retention basin          

Constructed wetland          

Biofiltration basin          

Proprietary devices2          

 

 Targeted stormwater pollutants. 

 
These pollutants shall be captured in advance of this WSD measure by including either a pre-treatment measure, 
forebay or sacrificial zone in the treatment series.   

 Potential to intercept and retain a minor proportion of the stormwater pollutant load. 

1. Non-preferred measures may be approved for use by Council in exceptional circumstances where the preferred 

method is demonstrably impossible.  Council shall be contacted to confirm that use of a non-preferred measure 

is acceptable. 

2. Refer to discussion on proprietary devices in Section 4.4.5. 
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4.4.2 Biofiltration measures  

Biofiltration is currently Council’s preferred treatment approach for removal of fine sediment and nutrients 

including nitrogen and phosphorus.  Biofiltration measures each comprise an extended detention storage, 

biofilter media, plants and drainage. Submerged zones are an option in biofiltration measures where there are 

concerns about sustaining plants through dry/drought periods.  

 Biofiltration measures can be provided at a range of scales including: 

 Tree pit filters – Close to source biofiltration measure typically accepting runoff from road pavement 

through a kerb inlet directing runoff to an individual tree incorporated into a footway area. 

 Raingardens – Close to source biofiltration measure comprising a shallow (typically 150 mm) above 

ground extended detention.  Usually formed in a pod or cell arrangement directly adjacent to an 

impervious surface. 

 Biofiltration swales – Typically a trapezoidal shaped biofiltration measure with a large length to width 

ratio.  May accepts runoff from multiple stormwater drainage outlets in a gently grading area. 

 Biofiltration basin – Typically a larger end-of-line biofiltration measure with a larger catchment area.  

Measure may have a deeper extended detention and incorporate flood detention.  Important to 

include a dedicated pre-treatment measure for larger catchments.         

Some examples of these measures are shown in Figure 4-1.  

  

  
Figure 4-1 Biofiltration measures (top left clockwise)- Tree pit filter, street raingarden, biofiltration basin, biofiltration swale 
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Biofiltration measures in the form of raingardens, swales and basins are all acceptable measures when located 

and configured appropriately.  When developing a WSDS that incorporates biofiltration, Council requires that 

focused consideration be given to some key issues that are outlined below: 

 Biofilter media is highly susceptible to erosion and these measures (particularly swales) should not be 

used for lateral conveyance of stormwater flows.  Biofiltration should only be used in circumstances 

where stormwater can be retained in a low flow velocity (i.e. close to zero) storage.  To provide 

effective extended detention storage, the base of the extended detention typically needs to be 

constructed at a slight gradient (typically no greater than 0.5% for swales).       

 Biofiltration shall not be located within detention basins required to manage runoff during large 

infrequent flood events where the detention basin catchment exceeds 5 ha.  For large catchments, 

one major flooding event can cause a biofilter to block requiring replacement of the filter media and 

plants for the biofilter to continue to function.  Where biofiltration is proposed within a detention 

basin, a pre-treatment forebay and grassed buffer strip shall be provided between the outlet of the 

drainage system upstream of the basin and the biofilter media.  The detention basin outlet shall be 

configured to minimise exposure of the biofilter to high flows.     

 The sides of the biofilter media shall be lined in sandy soils to prevent stormwater from passing 

laterally out of the biofilter and not receiving sufficient treatment. 

 The extended detention depth for raingardens located in the road reserve shall comply with the 

Austroads specifications, Australian Standards and RMS supplements If proposed works do not 

comply with these standards, the consultant will need to demonstrate how pedestrians and vehicles 

can be effectively excluded from the raingarden. 

 Long and linear biofiltration with single inlet flows should be avoided to ensure that plants will not 

receive infrequent wetting resulting in plants at the lower end of the biofilter wilting during extended 

dry periods.  For large biofiltration basins, it will also be important that inflows are distributed evenly 

throughout the basin to all planted areas. Guidance on plant selection is available in Councils Fact 

Sheet – Plant Selection.     

 Biofilter plants should be selected considering the likely frequency of wetting.  Plants located closer to 

inlets shall be appropriate for frequent wetting, whilst plants located further from inlets should have 

the ability to survive extended dry or low flow periods.   

 Biofiltration measures shall only be proposed in locations where clearance is available from the 

groundwater table to the base of the biofilter media drainage layer.      

All these key issues should be considered when developing a conceptual biofiltration measure configuration 

for modelling.   

4.4.3 Pre-treatment forebays 

Pre-treatment forebays will often be provided with bioretention basins and constructed wetlands.  Pre-

treatment forebays have a role to protect bioretention basins and constructed wetlands from being exposed 

to infrequent high flows conveying high sediment loads.   

 Council prefers that pre-treatment forebays be provided instead of gross pollutant traps to remove 

litter, organic debris and sediment in residential catchments.  Gross pollutant traps will only be 

considered by Council for treating runoff from commercial areas and other land uses where litter 

loads are potentially high.     
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 Pre-treatment forebays shall have all-weather vehicular access for maintenance as these measures 

will often require frequent maintenance and at times during extended periods of wet weather.        

 The WSDS shall outline how these measures would be configured to bypass less frequent higher flows 

(typically those exceeding the 1-year ARI flow) around downstream WSD measures.   

 It is important that sufficient land is allocated in the development layout for a pre-treatment forebay 

as this is often overlooked during initial site planning.    

4.4.4 Grassed swales 

Gently grading grassed swales with lateral gradients less than 2% are likely to create future maintenance 

challenges for Council.  Gently grading grassed swales will typically be poorly drained resulting in frequent 

boggy conditions along the swales which can lead to rutting from vehicles and make scheduling maintenance 

challenging.  Steeper grassed swales with gradients exceeding 5% are prone to rilling and erosion.   

 Grassed swales should be limited to locations where lateral gradients in the 2% to 5% range are 

achievable.  

 Additional sub-surface drainage may be necessary in the base of grassed swales if a minimum 

gradient of 2% is unable to be achieved along the full length of the swale.    

 Grassed swales should be trapezoidal or curvilinear in profile to avoid flow concentrations at the base 

of the swale.  Triangular shaped swales should be avoided as concentrated flow at the base of the 

swale can lead to scouring and result in the swales generating sediment.       

4.4.5 Proprietary stormwater treatment devices 

Council shall be consulted prior to considering a proprietary stormwater treatment device for nutrient 

removal.  

N.B. Proprietary devices will not be accepted as a treatment option for achieving nutrient removal for any 

development type. An explanation is provided in the section below. Council’s position on this is firm. Further 

discussions will only be entered into if independently peer reviewed research is provided demonstrating the 

effectiveness of the device at removing dissolved nutrients in circumstances similar to the proposed 

installation (i.e. development/catchment scale, imperviousness and land uses) Table 4.1 clarifies the 

stormwater treatment measures and their target pollutants and should be referred to when designing the 

stormwater treatment train. 

 

Nutrient Removal and Proprietary Devices 

Nitrogen (N) and Phosphorous (P) are essential building blocks for plant growth. Chemical and biological 

processes transfer nitrogen and phosphorous through the lithosphere, atmosphere, hydrosphere and 

biosphere. This is called nitrogen and phosphorous cycling. Nitrogen and phosphorous are found in water in 

both particulate and dissolved forms. The dissolved forms are the most bioavailable and thus are responsible 

for algal blooms and subsequent decline in water quality. Capturing increased loads of dissolved nutrients 

(nitrogen and phosphorus species) conveyed by stormwater is a key focus for the coastal waterways that 

Council is seeking to protect.  

The primary processes that remove bioavailable nutrients are biological processes, this is particularly the case 

for Nitrogen. Biological systems are crucial for the removal of dissolved nutrients this can occur either through 

the assimilation of dissolved nutrients by plant biomass and biofilms or through the de-nitrification process 
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that converts dissolved nitrogen (bioavailable) to nitrogen gas, thus returning Nitrogen to the atmosphere and 

thereby removing it from stormwater. 

Conventional proprietary treatment devices (e.g. pit inserts, oil and sediment separators, and in-line/end-of-

line gross pollutant traps) are primarily designed to intercept gross pollutants and particulates such as litter, 

organic debris, sediment and in some cases contain oil spills. Well planned, designed, constructed and 

maintained proprietary stormwater treatment devices can be very effective at capturing these pollutants. 

Conventional proprietary treatment devices are not designed to incorporate the biological systems to perform 

the denitrification process that is critical for the removal of bioavailable nitrogen. Therefore, they are not 

accepted by MidCoast Council as a treatment for that purpose. 

 

Accepted Uses for Proprietary Devices 

Conventional proprietary stormwater treatment devices can efficiently capture larger pollutants where space 

is highly constrained and the potential for litter loads is elevated (i.e. commercial or industrial developments) 

above other land uses that typically generate lower volumes of litter (e.g. residential development).          

Conventional proprietary treatment devices incorporate treatment mechanisms designed to filter or screen 

stormwater.  The filtration and retention processes involved are necessarily rapid to treat large volumes of 

stormwater to separate out coarse pollutants within a relatively small space.  Therefore, these measures will 

be ineffective at capturing dissolved and suspended pollutants over a long-term period.  Some removal of finer 

pollutants will occur during small runoff events, but for larger runoff events limited treatment is likely to occur 

and previously deposited finer material may be resuspended and released from a device.   

 Conventional proprietary devices that target the removal of oils, heavy metals and sediment (i.e. oil 

and sediment separators) shall not be used for capturing gross pollutants.  The application of these 

devices shall be limited to lot scale development where potentially high source loads of oils, heavy 

metals and sediment are a concern.  Pre-treatment measures shall be provided upstream of these 

devices to capture gross pollutants.    

 Council does not accept pit inserts as a treatment device within residential development.  Council 

only accepts pit inserts as being appropriate for pre-treatment of runoff in highly impervious 

commercial and car parking areas where litter generation potential is high.     

 Council prefers simple pre-treatment measures for biofiltration that store captured sediment, organic 

debris and litter in a dry state.  Proposed measures shall be easily accessible for maintenance and 

have acceptable ongoing maintenance costs.  Council will only consider accepting ownership of 

proprietary stormwater treatment measures in circumstances where resources are available to 

maintain the measure over its lifecycle.   

 Council does not accept conventional proprietary stormwater treatment devices that store captured 

sediment and organic debris in a wet sump. Devices that store and decompose organic debris in a wet 

sump between runoff events characteristically have low dissolved oxygen conditions that contribute 

to the release of nutrients into the water column within the device.  Council is concerned with the 

impacts of releasing a concentrated pulse of nutrient rich water from these devices during a following 

runoff event.   

 Council does not accept proprietary stormwater treatment devices without biological treatment and 

considerable stormwater retention capability (i.e. a large ratio of filter media volume to catchment 

impervious area) as being effective measures for the long-term capture of dissolved inorganic 

nutrients (particularly nitrate (NO3) and orthophosphate (PO4) - potentially a high proportion of the 

TP and TN load).  Council requires that vegetated systems designed to incorporate a biological 

treatment function be included to address Council’s targets for TP and TN.  See Table 4-1 for the 

targeted stormwater pollutants of proprietary devices.  
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 Any proposed proprietary devices shall be comprised of materials that have sufficient strength and 

are resistance to fatigue failure.  Screens, filtration mechanisms and other key elements required to 

sustain forces from stormwater flows and the weight of debris shall not be constructed from plastics.  

Proposed proprietary devices shall also not have small inlets that are prone to regular blockage from 

organic debris and litter.     

 Council prefers stormwater treatment measures that contribute positively to additional co-benefits 

including enhanced urban amenity, passive recreation, habitat and cooling.    

 

Advanced proprietary stormwater treatment devices that incorporate plants and proprietary media are 

increasingly being developed to replicate some of the biological treatment processes that occur in non-

proprietary measures including media filters, constructed wetlands and biofiltration measures.  Some 

advanced proprietary stormwater treatment devices are supplied in units that enable plant establishment to 

occur well in advance of installation. Where advanced proprietary stormwater treatment devices are being 

proposed to manage nutrients, Council will require that independently peer reviewed research is provided 

demonstrating the effectiveness of the device at removing dissolved nutrients in circumstances similar to the 

proposed installation (i.e. development/catchment scale, imperviousness and land uses).   

4.5 Arrange treatment series     

4.5.1 Positioning WSD measures in subdivisions 

Urban residential, rural residential, commercial and industrial subdivisions shall be planned to incorporate 

WSD measures (except rainwater tanks) within public land dedicated to Council as a drainage reserve.  Council 

prefers that WSD measures are not positioned within public road reserves.  Council will not approve 

subdivisions that rely on WSD measures being installed in private lots as a component of future building works 

to achieve any short fall in treatment unless in rural residential subdivisions or community title (see below). 

For developments where all the developed land will be under community title, WSD measures required to 

treat runoff from the development should all be located within the private property boundaries of the 

development.  Treatment of runoff from community title land in adjacent public land will only be allowed in 

exceptional circumstances, and these circumstances shall be discussed and an approach agreed with Council 

prior to submitting a development application that relies on WSD measures in public land.       

For some constrained large lot rural residential subdivisions, Council may consider allowing stormwater runoff 

to be managed within each private lot.  For Council to consider this approach, the consultant will need to 

demonstrate that treatment of large lot residential runoff at central locations within the development would 

not be feasible considering the site constraints (e.g. terrain, existing road locations, existing watercourse 

locations, drainage cost, other infrastructure).  In addition, on lot treatment will only be considered in 

circumstances where the minimum lot size is 2,000 m2 and it can be demonstrated that existing similar 

development in the local area has a maximum lot imperviousness of 20%.  The consultant will need to provide 

a description and typical sketch of the standard lot WSD measures that a future lot owner would need to 

install in order to demonstrate that for all lots in the subdivision the standard treatment is achievable. A 

reasonable approach to demonstrate this would be to provide a ratio of treatment area to roof area on the 

sketch.  It is expected that prior to issue of a construction certificate a design drawing with a copyright waiver 

will be provided for use by future lot owners. 

Where the consultant is proposing to rely on stormwater quality treatment in the private lots of a large lot 

rural residential subdivision, Council shall be contacted prior to progressing the WSDS to discuss the intended 

approach.  Early discussions with Council can assist to avoid rework in circumstances where treatment in 

private lots is not appropriate.   
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Treatment of runoff from public roads in rural residential subdivisions shall be within WSD measures 

constructed on public land that will be dedicated to Council.  Council prefers that WSD measures are not 

positioned within public road reserves.  Treatment of road reserve runoff in private lots will not be approved.   

4.5.2 WSD measures adjacent to riparian areas 

Controlled activities in waterfront land are regulated under the Water Management Act 2000.  Waterfront 

land includes the bed and banks of a river, lake or estuary and all land within 40m of the highest bank.  

Controlled activities include proposals to construct WSD measures for stormwater quality management.  The 

Natural Resources Access Regulator (NRAR) is currently the approval authority for controlled activities in 

waterfront land. 

 

Figure 4-2  Riparian corridor extents (NRAR, 2018). 

NRAR currently does not approve WSD measures within riparian corridors.  To avoid significant delays and 

changes to the WSDS, the consultant should contact NRAR prior to lodging a development application when 

WSD measures are being considered in locations where riparian corridors may be present.  

In addition to the riparian corridor width, additional buffers may need to be provided for ecological purposes 

and the consultant should confirm this prior to positioning WSD measures.  This would include providing 

buffers to littoral rainforest and other endangered ecological communities (EEC’s).  

4.5.3 Co-ordination of WSD measures with drainage 

Drainage systems can be designed to divert stormwater away from natural flow paths when consideration is 

given to the site contours only.  An example of this is where roads (and the associated drainage system) are 

aligned across a slope to intercept runoff and redirects this laterally away from downslope properties.  This can 

significantly alter the natural catchment areas within a site following development.   

Co-ordination of the stormwater drainage and WSD measures in the road reserve is particularly important.  

The system must be planned to ensure that stormwater initially drains to WSD measure before connecting to 

drainage pits or overflowing to drainage inlets.  The consultant shall ensure that stormwater planned to be 

treated does not bypass WSD measures due to interception by an upslope drainage system.  

In circumstances where the only runoff source is roofs, Council will allow charged drainage lines to be 

connected to WSD measures.  Other drainage connections to inlets should be connected to the surface of a 

WSD measure to minimise the potential for pipe inlets to become blocked by sediment, litter and debris.  

In some circumstances, elements such as grass swales will perform dual drainage and treatment functions.  For 

the grassed swales to function for water quality treatment, it must be feasible for the grass to be maintained 

at a suitable minimum height to be effective (typically not less than 100 mm) and then to also have sufficient 

hydraulic capacity to convey stormwater to the next measure in a treatment series.  If insufficient hydraulic 
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capacity is provided, runoff will spill from the swale into the adjacent site areas and bypass the next WSD 

measure resulting in insufficient treatment and potentially nuisance flooding.   

It is important to note that bioretention swales differ to grassed swales and should not be used for flow 

conveyance as the deep filter media is often highly erodible.  Grassed swales typically have a more complete 

grass coverage protecting a shallow topsoil layer and are less susceptible to erosion at low to moderate 

gradients. 

4.5.4 Estimating the final footprint of WSD measures 

The surface area of a WSD measure modelled in MUSIC is often smaller than the actual area of land needed to 

construct the measure.  Additional land is often required to be allocated in the development layout for 

setbacks, pre-treatment measures, cut/fill batters, access driveways, ramps, embankment crests, maintenance 

access, additional landscaping, clearance to services and other design constraints.  All these factors should be 

closely considered during initial site planning as the space allocated to the WSD measures at this stage will 

become increasingly constrained by other infrastructure including roads, lots, community facilities, playing 

fields and site boundaries as the development planning progresses.       

Ensuring that sufficient land is available is particularly important on steep sites where batter extents are wide 

for retaining wall construction to be avoided.  In many situations, a total footprint area that is more than 100% 

greater than the modelled surface area of a WSD measure may be required.   

Changes to the development layout to accommodate increased footprint area for WSD measures during 

detailed design (in support of a construction certificate application) may have significant cost implications for 

the developer.  Council will not support reductions in WSD measure sizes or lowering of design standards at 

the construction certificate stage where insufficient attention was given to confirming the WSD measure 

footprint at the development application stage.   

The WSDS report shall include a figure showing the location and estimated total footprint and treatment area 

of the WSD measure/s considering all design constraints. This figure should identify location of access for 

maintenance.  

4.6  MUSIC modelling  

4.6.1 MUSIC Model version 

MUSIC models created in version 6 and above will be accepted. 

4.6.2 Meteorological template 

Council has developed a default MUSIC meteorological template for use across the MidCoast Council LGA.  The 

meteorological template incorporates the rainfall and potential evapotranspiration data that are fundamental 

inputs to MUSIC.  The MUSIC meteorological template can be sourced from Council.  Note that Council may 

occasionally update the template and consultants should confirm they have sourced the current version 

before proceeding with modelling.   

4.6.3 Pre-development land use 

The 2015 version of the NSW MUSIC modelling guidelines provides guidance on zoning/surface types to adopt 

within MUSIC models to represent LEP Standard Instrument land use zonings.  The NSW MUSIC modelling 

guidelines currently overlook that the pre-development condition of a site may be significantly different to its 

zoning for future land uses.  Council’s DCPs require that the pre-development condition of the site is modelled 

in MUSIC when a NorBE assessment is required.  The adopted pre-development condition shall be based on 
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the predominant land use over the previous five years (supported by aerial imagery) rather than its current 

zoning.  In cases where the pre-development condition is unclear, consult with Council prior to preparing the 

MUSIC model. 

The consultant shall provide a drawing of the site showing recent aerial imagery and mapping of the extents of 

the different land use categories adopted for the site.  Recent photographs taken within the site should be 

provided to further support the pre-development land use assumptions.       

Rural land use 

The rural land use category shall be adopted in MUSIC for cleared rural land with or without scattered trees 

where pasture grasses comprise the main vegetation.  Typically, rural land may also include single dwellings 

with associated storage sheds to support rural activities.        

Areas of the site that have been partially cleared and include vehicle tracks, stormwater channels or other 

significant disturbances to the land may also be considered as ‘rural’ conditions for the purposes of MUSIC 

modelling.   

In circumstances where rural sites include pockets of uncleared land comprising native vegetation, these areas 

should be delineated separately and modelled as ‘forest’ within MUSIC.    

Examples of rural sites are shown in Figure 4-3.  

 

  
Figure 4-3  Rural site examples  
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Forest land use 

The forest land use category shall be adopted in MUSIC for sites (or areas within a site) that are currently 

covered by native vegetation with a near continuous canopy observable from aerial imagery.  Forested land 

use also includes re-established vegetation with a near continuous canopy that has habitat value.  Examples of 

forested sites are shown in Figure 4-4.  

  
Figure 4-4  Forested site examples       

Agricultural land use 

The agricultural land use category shall be adopted in MUSIC for sites where cropping, horticulture or intensive 

agriculture activities have occurred for at least the past five years within the site.  For example, dairy farms, 

poultry farms, feedlot and turf farms.  Evidence from historical aerial imagery or other source should be 

provided to support a pre-development agricultural land use assumption.   

It is recommended that sites where the pre-development condition is assessed by the consultant as agriculture 

be confirmed with Council prior to proceeding with modelling to avoid rework that may be required if Council 

considers an alternative pre-development land use is more appropriate. 

Examples of agricultural sites are shown in Figure 4-5. 

  
Figure 4-5  Agricultural site examples       
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Urban grassland land use 

All cleared or modified land in urban areas shall be modelled as ‘urban grassland’. This includes urban infill 

sites that are adjacent to or surrounded by existing development.  

Urban grassland shall be modelled adopting ‘rural’ parameters. In circumstances where the ‘urban grassland’ 

contains existing built urban development and/or native vegetation, these areas should be delineated 

separately and modelled accordingly. 

Examples of urban grassland sites are shown in Figure 4-6. 

 

  

Figure 4-6  Urban grassland site examples       

Mixed land uses 

Some sites may have a mixed land use pre-development condition.  A typical example would be a partially 

cleared rural site that includes remnant forest areas.  In these circumstances, the land uses should be mapped 

within the site from recent aerial imagery and different runoff concentration parameters adopted for each 

land use to estimate the pre-development loads.  Examples of mixed land use sites (rural and forest) are 

shown in Figure 4-7.     

  
Figure 4-7  Mixed site examples       

  



 

MidCoast Council – Guidelines for Water Sensitive Design Strategies - October 2019 26 

4.6.4 Impervious area assumptions 

The impervious area input to MUSIC represents the directly connected impervious area contributing to runoff 

into a constructed drainage system each time it rains more than approximately 1.5 mm/day.  Disconnected 

impervious surfaces include sections of paved landscaping, driveways and footpaths that initially drain to 

adjacent pervious landscaped surfaces.  Runoff from these surfaces is typically absorbed and never reaches a 

drainage system except during the highest rainfall days.         

The final configuration of impervious surfaces within residential lots is usually unknown at the stage 

development consent is being pursued for a subdivision.  Modellers shall adopt conservative estimates of 

directly connected lot imperviousness at the subdivision stage when limited details of future lot development 

are known.   

If details of the final lot configuration in urban and rural residential subdivisions are not known at the 

development application stage, the following assumptions are considered reasonable for modelling based on 

current development trends in the MidCoast Council LGA:    

 Zone R2 Low Density Residential lots: 

o Average residential dwelling roof area = 300 m2 / lot  

o Average residential lot driveway and paved landscaping area = 20% of the non-roof lot area 

o Average residential lot pervious landscaping area = 80% of the non-roof lot area      

 Zone R3 Medium Density Residential lots 

o Average residential dwelling roof area = 200 m2/ lot 

o Average residential lot driveway and paved landscaping area = 50% of the non-roof lot area 

o Average residential lot pervious landscaping area = 50% of the non-roof lot area   

 Zone R5 Large Lot Residential 

o Average residential roof area = 350 m2/ lot 

o Average non-roof impervious area = 150 m2/ lot  

 Urban residential roads 

o Road reserve = 50% footway and 50% carriageway 

o Road carriageway and carparking areas = 100% impervious 

o Footway area = 25% impervious       

For commercial and industrial subdivisions, minimum lot and road reserve imperviousness of 90% and 60% 

respectively shall be adopted for modelling at the development application stage unless the future lot 

configuration is known.  Imperviousness assumptions for lot scale commercial, industrial and other non-

residential developments shall be based upon architectural and/or engineering DA drawings for the 

development.   
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4.6.5 Rainfall-runoff parameters  

The selection of appropriate pervious area rainfall-runoff parameters is important for sites where a NorBE 

assessment is required and the pre-development site is mostly pervious.   

Rainfall-runoff parameters shall be selected based on the most relevant soil hydrologic group for the sub-soils 

within the development site.  The soil hydrologic groups are primarily based on soil texture and the 

proportions of clay, silt and sand particles.  For simplicity, soils are grouped into four main categories that are 

described below.    

 Group A soils have a low runoff potential.  Soil particle size distribution is typically more than 90% 

sand or gravel, with less than 10% clay and silt particles.  These soils are primarily sands and gravels.   

 Group B soils have a low to moderate runoff potential.  Soil particle size distribution includes 50% to 

90% sand and 10% to 20% clay particles.  These soils are primarily loamy sands and sandy loams.  

 Group C soils have a moderate runoff potential. Soil particle size distribution includes less than 50% 

sand and 20% to 40% clay particles.  These soils are primarily loams, silty loams, sandy clay loams, clay 

loams and silty clay loam textures.  

 Group D soils have high runoff potential and water movement through the soil is very slow.  Soil 

particle size distribution includes less than 50% sand and more than 40% clay particles.  These soils 

include clays and sandy clays.   

In circumstances where the depth to bedrock is less than 0.5m from the surface for all soil types, Group D 

rainfall-runoff parameters shall be adopted.  

The consultant should identify the most appropriate soil hydrologic group based on soil borehole logs for the 

site, soil landscape mapping data and/or web-based soil data.  One source of data is the NSW government’s 

eSpade web-site (http://www.environment.nsw.gov.au/eSpade2WebApp).  This web-site enables a user to 

spatially review statewide soil mapping.  The eSpade web-site includes high level spatial mapping of the soil 

hydrologic group across the MidCoast Council LGA (refer Figure 4-8).  Whilst this mapping is not intended to be 

used for individual site assessments, it provides a useful aid for estimating the most appropriate soil hydrologic 

group when other site specific data is unavailable. Where site conditions differ to the category on the maps, 

the actual measured site conditions prevail.       

http://www.environment.nsw.gov.au/eSpade2WebApp
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Figure 4-8  eSpade hydrologic soil group mapping data (http://www.environment.nsw.gov.au/eSpade2WebApp) 

Soil hydrological groups estimated from the eSpade web-site should only be adopted if site specific 

geotechnical data is unavailable.  If geotechnical data are available for the site, the soil texture characteristics 

of the sub-soil layers should be applied to confirm the appropriate soil hydrologic group from Figure 4-9.  In 

circumstances where soils across the site fit into more than one soil hydrologic group, the soil group with the 

highest infiltration rate shall be adopted.           

 

Figure 4-9 Soil textures and associated soil hydrology groups (modified from http://soils.usda.gov/technical/handbook/) 

http://www.environment.nsw.gov.au/eSpade2WebApp
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MUSIC rainfall-runoff parameters shall be adopted from Table 4-2 unless the consultant can demonstrate that 

alternative parameters are more appropriate.  Unless significant modification to the existing soils are 

proposed, the same rainfall-runoff parameters shall be adopted for the pre and post development models.   

Table 4-2 MUSIC rainfall runoff parameters for MidCoast Council LGA  

MUSIC parameter Soil hydrologic group 

 A B C D 

Impervious rainfall threshold      

Combined impervious surfaces (mm) 1.5 1.5 1.5 1.5 

Roof surfaces (mm) 0.5 0.5 0.5 0.5 

Paved and road surfaces (mm)     

Pervious area parameters     

Soil Storage Capacity (mm) 155 105 100 90 

Initial Storage (% of capacity) 25 25 25 25 

Field Capacity (mm) 75 75 70 65 

Infiltration Capacity Coefficient a (mm/day)  360 250 180 135 

Infiltration Capacity Exponent b (scalar) 0.5 1.3 3 4 

Groundwater Properties     

Initial Depth (mm) 10 10 10 10 

Daily Recharge Rate (%) 100 60 25 10 

Daily Baseflow Rate (%) 50 45 25 10 

Daily Deep Seepage Rate (%) 0 0 0 0 

4.6.6 Runoff concentration parameters 

Runoff concentration parameters shall be adopted from the 2015 NSW MUSIC modelling guidelines based on 

the pre-development and post development conditions of the site.  The pre-development runoff 

concentrations shall be identified considering the guidance on selecting an appropriate land use that is 

outlined in Section 4.6.3.   

4.6.7 Treatment nodes 

Infiltration at treatment nodes 

Except for GPTs and rainwater tanks, all other treatment measures modelled in MUSIC have the option to 

model infiltration of stormwater either through the base or sides of the treatment measure adopting an 

assumed constant ex-filtration rate (mm/hr).  MUSIC treats stormwater that infiltrates at a source node 

differently to stormwater than infiltrates at a treatment node.  Stormwater that infiltrates at a source node 

contributes to baseflow and subsequently the total flow (and associated pollutant load) observed at the site 

outlet.  Stormwater that infiltrates at treatment nodes is assumed to be ‘lost’ from the system and does not 

contribute to the total flow/loads observed at the site outlet.   

In sandy soils, infiltration of more than 90% of stormwater runoff volume (and associated pollutants) through 

the base of a treatment node is readily achievable.  This can significantly distort the reported performance of a 

modelled system where baseflow loads in a pre-development model are included but loads infiltrated at 

treatment nodes in a post development model are not. 

For all treatment nodes that have the option to infiltrate stormwater, Council will accept either of the 

following two modelling approaches: 

 The treatment node exfiltration rate is set to 0 mm/hr, or 
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 A ‘secondary drainage link’ is provided from the treatment node to a downstream node to return 

infiltrated stormwater to the model. 

In circumstances where no underdrain is provided (i.e. infiltration in sandy soils) it will be important that the 

exfiltration rate is input as being equivalent to the in-situ soil infiltration rate. This will avoid the only outlet 

being overflow across the weir. Although in these circumstances a secondary drainage link should always be 

provided. 

This approach effectively considers the groundwater table to be a receiving environment.  The relevant targets 

for the proposed development site shall be achieved at the base of a treatment measure prior to connection 

back to a drainage system or infiltration.          

Rainwater tanks 

Rainwater tank size 

The size of rainwater tank required for residential dwellings will typically only be confirmed at the dwelling 

building stage after completion of a BASIX assessment.  For MUSIC modelling of a proposed residential 

subdivision assumptions are necessary to estimate the contribution of rainwater tanks to reducing runoff 

volumes and associated pollutant loads.  Based on a review of BASIX rainwater tank data for the MidCoast 

LGA, the following assumed rainwater tank sizes are considered reasonable for each lot for modelling at the 

subdivision stage: 

 Low density residential subdivisions – maximum BASIX rainwater tank size of 5 kL. 

 Medium density residential subdivisions – maximum BASIX rainwater tank size of 3 kL. 

 Relocatable home developments – maximum rainwater tanks size of 1 kL. 

 Large lot rural residential subdivisions -   maximum BASIX rainwater tank size of 10 kL.  

The performance of a WSD strategy depends on the volume of rainwater harvested.  For this reason, when 

rainwater tanks are included as a component of a WSD strategy, the modelled rainwater tank size will form a 

requirement on the 88B.  

Residential roof area connected to rainwater tank 

Council accepts sealed/charged roof drainage lines connected to residential rainwater tanks.  Modellers may 

assume that future dwellings in a residential subdivision will have 100 % of the dwelling roof area connected to 

a rainwater tank.  Other buildings including separate sheds and garages shall be modelled as being 

unconnected to a tank.    

Non-potable water demands for rainwater tanks 

MidCoast Council Water Services have provided estimates of typical non-potable water demands for 

residential dwellings across the MidCoast Council LGA over the last 10 years.  The following non-potable water 

demands shall be adopted for all detached residential dwellings (connected to a reticulated drinking water 

supply) to evaluate the contribution of rainwater tanks to reducing stormwater runoff volumes: 

 Toilet flushing =   55 L/day/dwelling  

 Washing machine =  95 L/day/dwelling 

 Outdoor =  36 KL/year/dwelling 

The estimated outdoor demand provided above assumes that most outdoor uses can be supplied from the 

tank with only a minor proportion of the outdoor demand requiring potable standard water.   
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For other development types including rural residential dwellings, residential apartment, hotels, motels, 

churches, community centres, library, police, fire, ambulance, aged care, tourist facilities, relocatable home 

villages, light factory unit, bulky goods warehouse, cafés, retail, offices, childcare, clubs, shopping centre etc 

the consultant shall estimate water demands from published data and provide evidence to support the 

adopted demands.   

Gross pollutant traps 

Gross pollutant traps (GPTs) are typically designed to filter stormwater for all events up to the 3-month ARI 

flow (approximately 50% of the 1-year ARI flow).  In a typical urban catchment over a long-term period this will 

typically result in at least 90% of the long-term runoff volume being filtered through a well-maintained GPT.   

MUSIC does not estimate individual flow rates particularly well due to flow routing limitations and the 

inherent spatial and temporal variability in rainfall across a catchment over multiple rainfall events.  For these 

reasons, calculating a design 3-month flow and adopting this in the model as the high flow bypass for 

modelling is not appropriate.  For modelling it is recommended that the high flow bypass rate be determined 

by trial and error with the bypass flow rate selected based on the modelled bypass flow volume being 

equivalent to 10% of the total flow volume.  This can be confirmed using the ‘node water balance’ results 

option in MUSIC.           

In circumstances where GPTs are proposed, the MUSIC model shall be developed adopting assumptions that 

TP and TN removal efficiencies are zero.  Council’s modelling requirements shall be adopted over any 

recommendations provided by individual suppliers of proprietary GPTs.   

Biofiltration measures 

Extended detention depth, edges and slopes 

Biofiltration measures in public lands (particularly road reserves) shall have an extended detention depth that 

complies with Austroads specifications, Australian Standards and RMS supplements If proposed works do not 

comply with these standards, the consultant will need to demonstrate how pedestrians and vehicles can be 

effectively excluded from the biofiltration area. 

Biofiltration measures shall generally have a maximum internal batter slope of 4(h):1(v) around one side of the 

extended detention storage where maintenance access is to be provided.  If planted with appropriate species, 

3(h):1(v) embankments on other non-accessible internal extended detention batters are acceptable.  External 

batters should have a shallower gradient with defined and structurally protected areas provided to manage 

overflows from biofiltration measures and particularly larger basins. 

Proposed batter slopes shall be considered when modelling the surface area of proposed biofiltration 

measures.  The modelled surface area represents the average of the biofilter area and area inundated at the 

maximum extended detention depth.       

Biofilter media saturated hydraulic conductivity   

The biofilter media design saturated hydraulic conductivity (ksat) should be within the 100 to 300mm/hr range 

to support long term growth of the biofilter plants.  Establishment and maintenance of plants will typically 

become increasingly challenging as ksat increases above 300 mm/hr in the MidCoast Council LGA.  Above a 

ksat of 300 mm/hr, establishing plants and potentially sustaining these plants becomes challenging due to the 

media having insufficient water holding capacity.  This result in the soils draining too quickly and not retaining 

water for plant uptake.   

The biofilter shall be modelled with a saturated hydraulic conductivity equivalent to 50% of the design 

saturated hydraulic conductivity to allow for potential blockage over the lifecycle of the measure.  An 

appropriate value to adopt for modelling would be 100 mm/hr.             

 



 

MidCoast Council – Guidelines for Water Sensitive Design Strategies - October 2019 32 

Biofilter media ortho-phosphate content  

The adopted starting orthophosphate content in the filter media for all models shall be not less than 40 mg/kg. 

Figure 4-10  shows the biofilter surface area ratios necessary to achieve NorBE targets for TP for a typical 

proposed residential development within existing rural land. Figure 4-10 indicates that MUSIC is relatively 

insensitive to the starting ortho-P soil media concentration below 35 mg/L.  Above 35 mg/L, the model 

outcomes are highly sensitive to the starting ortho-P concentration and the size of biofilter required to achieve 

the NorBE targets increases significantly.      

   

Figure 4-10 Typical biofilter surface area ratios necessary to achieve NorBE TP targets  

Testing of soil media samples may indicate that the ortho-P media concentration is well below 40 mg/kg, but 

this may not be reflective of soil available at the time of construction (that may occur years after receiving 

development approval).  In addition, soil quality within a batch can vary significantly from one sample to the 

next.  For these reasons, Council will only accept models that include a filter media orthophosphate content 

that is 40 mg/kg or greater. 

Biofilters and onsite detention  

The extended detention included in the proposed biofilter can be used as part of the onsite detention 

calculation.  Where appropriate (see section 4.4.2) biofilters and on site detention may be combined as part of 

the WSDS. Where the biofilter accommodates onsite detention the risks and appropriate mitigation strategies 

need to be taken into consideration.  For example, physical barriers such as dense plantings or fencing may be 

required to prevent inadvertent access to the area and these details are to be included with the concept 

designs.  A documented risk assessment will be required and further specifications shall accompany the 

detailed designs.   
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4.7  Preliminary operation and maintenance plan  

4.7.1 WSD maintenance access  

Council will not accept handover of WSD measures located within public lands that do not have suitable all-

weather access.  Provision of all-weather access to all elements of WSD measures that require maintenance is 

a key issue to be considered in developing a WSDS.             

The type of all-weather access required will depend on the required maintenance activities for individual WSD 

measures.  For some measures (such as street scale raingardens) all that may be required is a pathway leading 

to the inlet and outlet.  For larger measures requiring specific machinery, sealed/concrete driveways with 

appropriate turning bays and clearances to power lines and trees will be necessary.  It will be important that 

the consultant has considered what equipment is required to maintain the WSD measures (and is available to 

Council) and provides allowance for these requirements in the development layout. 

The WSDS shall confirm how maintenance access to each WSD measure will be achieved. 

4.7.2 Maintenance Bond 

Where Council are to take over ownership and ongoing maintenance of WSD measures, a maintenance period 

of 5 years from the date of issue of the subdivision certificate, and bank guarantee will be required as part of 

the conditions of consent for the development. 

 

 


