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Swales and buffer strips are formed, 
vegetated depressions (or channels) 
that convey runoff.  
Swales and buffer strips are typically linear, 
shallow and wide. They can become features 
of a landscape, require minimal maintenance 
once established and are hardy enough to 
withstand large flows. 
Swales are used to convey runoff in lieu of, or 
with, underground pipe drainage systems. 
Swales provide a number of functions 
including: 
 Removing coarse to medium sized sediments 

(and attached pollutants) by filtration through 
the vegetated surface;  

 Reducing runoff volumes (by promoting some 
infiltration to the subsoils); 

 Delaying runoff peaks by reducing flow 
velocities; 

 Accommodating pedestrian movement across 
and along them; and 

 Pre-treatment for other WSUD measures. 
Buffer zones or strips (also known as filter 
strips) are grassed or vegetated areas that treat 
shallow overland flow before it enters the 
drainage network.  They provide a number of 
functions including: 
 Removing sediments by filtration through the 

vegetation; 
 Reducing runoff volumes (by promoting some 

infiltration to the subsoils); 
 Delaying runoff peaks by reducing flow 

velocities; and 
 Removing coarse to medium sized sediments 

(such as nutrients, free oils/grease and metals). 

What is Water Sensitive Urban Design? 
Water Sensitive Urban Design (WSUD) is an 
approach to urban planning and design that 
integrates the management of the total water 
cycle into the urban development process.  It 
includes: 

 Integrated management of groundwater, 
surface runoff (including stormwater), drinking 
water and wastewater to protect water related 
environmental, recreational and cultural values; 

 Storage, treatment and beneficial use of runoff; 

 Treatment and reuse of wastewater; 

 Using vegetation for treatment purposes, water 
efficient landscaping and enhancing 
biodiversity; and 

 Utilising water saving measures within and 
outside domestic, commercial, industrial  and 
institutional premises to minimise requirements 
for drinking and non-drinking water supplies. 

There are many different WSUD measures 
which together form a ’tool kit‘ from which 
individual measures can be selected to form a 
specific response suiting the characteristics of 
each development (or redevelopment).  

Those measures are described in detail in the 
WSUD Technical Manual, which can be found 
online at www.planning.sa.gov.au/go/wsud 

Swales and buffer strips are two such 
measures. 
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Application and Scale 
Swales are often used in low density residential developments as an alternative to kerb and 
gutter systems, or as a pre-treatment to other measures. They can also be used in: 

 Road medians and verges; 

 Car park runoff areas; and 

 Parks and recreation areas to convey runoff. 

Swales are most applicable at the subdivision scale (i.e. along median strips, or through parks) 
but can be applied at the allotment level, depending on the catchment area. 

Swales are most effective when serving catchment areas up to 2 hectares and typically should 
not be used in catchments over 4 hectares in area. Larger than this, flow depths and velocities are 
such that the water quality improvement function of the swale may be compromised. 

Buffer strips are most applicable at the subdivision scale, with catchment areas less than 
2 hectares. Buffer strips can also be applied at the allotment level (e.g. buffering runoff from 
driveways, overflows from rainwater tanks etc) depending on the catchment area.  

Design Considerations 
 The design capacity of swales or buffer strips to achieve water quality improvement is typically up to 

the 3 month ARI. To provide for a conveyance flow it may be necessary to augment the capacity with 
overflow pits to an underground drainage system; 

 Driveway crossings of swales take one of two forms: ‘at grade’ (e.g. like a ford) or elevated (e.g. like a 
culvert). At grade crossings are generally cheaper but require a shallower profile to enable vehicles to 
traverse; 

 The longitudinal slope should ideally be between 1 to 4% to avoid water logging and scouring of 
vegetation.  To ensure adequate treatment velocities should be less than 0.5 metre/second for the 
1 year ARI and less than  1.0 metres/second for the 100 year ARI;  

 Landscape design of swales and buffer strips along the road edge can assist in defining the boundary 
of the road or street corridors as well as enhancing landscape character; 

 It should be ensured that access for maintenance of services is possible without regular disruption or 
damage to the swale as the standard location for services is within the verges; 

 Public safety should be maintained by providing sufficient conveyance capacity and appropriate flow 
depth and velocity to satisfy design requirements for adjacent pedestrian and bicycle pathways; 

 Vegetation and planting needs to consider both aesthetic and functional requirements, including the 
capability to withstand design flows and be resilient to long periods of dry weather; 

 To avoid sediment accumulation on the edge of the impervious area, a flush kerb or drop down 
should be used. This requires the finished topsoil surface to be approximately 100 millimetres below 
the pavement; and 

 Vehicles should be prevented from accessing the swale or buffer strip as this reduces performance. 
This can be achieved by using physical barriers (e.g. vegetation or bollards).  
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Design Process  
Key steps in the design process include: 

 Identify any site constraints and opportunities (e.g. landscape, ecology, contamination and services); 

 Establish design objectives and targets (e.g. maximise filtration and meet conveyance requirements); 

 Meet with local council to check planning, building or health requirements that need to be met and 
any approvals that are required.   

 Identify land and asset ownership to ensure that maintenance and management responsibilities are 
clearly understood; 

 Investigate the range of design tools available; 

 Undertake concept design (i.e. topographical survey, design criteria based on water quality 
objectives, design flows based on catchment characteristics, maintenance access and traffic 
management requirements); 

 Obtain any required approvals; 

 Complete detailed design (i.e. detailed design of civil works, design of services relocation, planting 
plan and maintenance plan); 

 Develop a construction plan which contains measures to control the risk or provide temporary 
protection to swales or buffer strips from damage by traffic and high sediment loads during the 
construction phase; 

 Determine if the available top soil is suitable as a growth medium and free from weed seed banks; 

 Source vegetation early and ensure that construction planning corresponds with suitable planting 
months and includes plans for watering during the establishment period (in accordance with water 
restrictions); 

 Ensure that the planting plan specifies a high planting density rate to combat weed invasion and 
reduce the cost of maintenance. 

Legislative Requirements and Approvals 
A thorough investigation of required permits and approvals should be undertaken as part of the 
conceptual design. This can be assisted through discussions with your local council.  A proposed 
system needs to meet the requirements of the following legislation: 

 Development Act 1993; 

 Environment Protection Act 1993; 

 Public and Environmental Health Act 1987; and 

 Natural Resources Management Act 2004. 
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Maintenance Requirements 
A maintenance plan and associated inspection forms should be developed as part of the design 
process. Typical maintenance of swales and buffer strips will include: 

 Routine inspection and repair of the swale profile in areas of obvious increased sediment deposition, 
or scouring of the swale invert from storm flows, rill erosion of the swale batters from lateral inflows 
or damage to the swale profile from vehicles; 

 Removal of sediment where it is impeding the 
conveyance of the swale and/or smothering the swale 
vegetation and, if necessary, reprofiling of the swale and 
revegetating to original design specification; 

 Mowing of turf or slashing of vegetation (if required) to 
preserve the optimal design height for the vegetation 
(note: heavy machinery for mowing/slashing should be 
avoided); 

 Removal and management of invasive weeds with 
pruning to remove dead or diseased vegetation and to stimulate new growth; and 

 Monitoring of nuisance problems such as mosquitoes and boggy areas as well as litter and debris 
removal. 

Further Information 
While there is a large range of useful resources and further information available on swales and 
buffer strips, in the first instance it is suggested that people read Chapter 11 of the Water Sensitive 
Urban Design in Greater Adelaide Technical Manual.  Further information is available at 
www.planning.sa.gov.au/go/wsud 

Other Summary Sheets 
Other Water Sensitive Urban Design Summary Sheets for the Greater Adelaide Region are available in 
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