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A.1 Introduction 

 
This chapter provides guidance on selecting appropriate plant species for Water Sensitive Urban Design 

(WSUD) systems where the plants have a functional role in stormwater treatment and/ or erosion protection. 

Selecting suitable plant species is critical to the long-term functional performance and structural integrity of 

WSUD systems. Maintenance costs can also be reduced by careful selection of plant species and by 

adopting suitably high planting densities. A list of recommended plant species for various WSUD systems, 

including appropriate planting densities, is provided in the following tables: Table A-1 and Table A-2: 

 

 Swales (incorporating Buffer Strips) 

 Bioretention Swales 

 Bioretention Basins 
 

Table A-3 and Table A-4: 

 

 Sedimentation Basins 

 Wetlands 
 

The plant species lists in Table A-1 and Table A-2 are not exhaustive and other plants may be used provided 

their physiological and structural characteristics match the characteristics of the plant species listed in the 

tables. 

 

Non-indigenous natives should only be considered when there is a specific landscape need and the species 

has the appropriate growth form and habit. If non-indigenous natives are chosen, careful consideration should 

be given to the potential impacts on downstream receiving ecosystems. Species (including natives) that have 

the potential or are known to become invasive weeds must be avoided.  

 

Exotic species, except turf, are not to be used in these areas and should be limited to adjacent parkland 

controlled by Mackay Regional Council. 

 

A.2 Swales (and Buffer Strips), Bioretention Swales and Bioretention Basins 

 
A.2.1 Required Plant Characteristics 

 

Planting for bioretention basin elements may consist of up to three vegetation types: 

 

 Groundcovers for stormwater treatment and erosion protection 

 Shrubbery for screening, stormwater treatment, glare reduction and character 

 Trees for shading, stormwater treatment, character and other landscape values. 
 

For specific guidance on plant species, the designer is initially directed to relevant guidelines provided by the 

local authority. In the absence of local guidance the designer can refer to the following sections and Table A-1 

and Table A-2, which outlines plant species suitable for Mackay. 

 

A.2.1.1 Groundcovers 

 

The plant (groundcover) species listed in Table A-1 have been specifically selected, based on their life 

histories and physiological and structural characteristics, to meet the functional requirements of swales, buffer 

strips and bioretention systems (i.e. bioretention swales and bioretention basins). It should be noted that 

bioretention systems are designed to drain between events either through exfiltration to in situ soils or through 

subsurface drainage placed in the base of the system. Some bioretention systems may be lined with 

geofabric and in this case, efficient subsurface drainage is always provided within the lining to maintain free 



 
 

 

        

draining aerobic conditions in the filter media. Plant species selected for bioretention systems must therefore 

be able to tolerate these free draining conditions, which result in long dry periods punctuated by very short 

periods of temporary inundation. Suitable plants species are listed in Table A-1. Other species can be used 

provided they are tolerant of the filter media conditions and have the required features to fulfill the functional 

roles of the WSUD element. In general, the plant species in Table A-1 have the following features: 
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 They are able to tolerate short periods of inundation punctuated by longer dry periods. For 
bioretention systems these dry periods may be reasonably severe due to the free draining nature 
(relatively low water holding capacity) of bioretention filter media 

 They generally have spreading rather than clumped growth forms. 

 They are perennial rather than annual. 

 They have deep, fibrous root systems. 

 Groundcover plants can be turf, prostrate or tufted. 

 Prostrate species would typically be low mat forming stoloniferus or rhizomatous plants. 

 Tufted species would typically be rhizomatous plants with simple vertical leaves 
 

Most of the groundcover listed in Table A-1 are widespread, occurring throughout the Mackay Region. 

However, alternative locally occurring species that display the required features may be selected to tailor the 

species list to match the native vegetation associations of the area and to compliment surrounding vegetation 

communities. Please refer to the local authority for further guidance in this regard. 

 

A.2.1.2 Shrubs and Trees 

 

Shrubs and trees are not a functional requirement within swales, bioretention swales or bioretention basins, 

but can be integrated to provide amenity, character and landscape value. Planting trees and shrubs in 

bioretention systems requires the filter media to have a minimum depth of 800mm to avoid root interference 

with the perforated subsurface drainage pipes. They must also be accompanied by densely planted shade 

tolerant groundcover species with the characteristics outlined above. Trees and shrubs are to be managed so 

that the ground cover layer is not out-competed. To avoid over-shading, trees and shrubs should be planted 

at low densities. Periodic thinning of the upper vegetation layers may also be required. In general, tree and 

shrub species that can be incorporated into bioretention systems have the following general features: 

 

 Trees need to be able to tolerate short periods of inundation punctuated by longer dry periods. These 
dry periods may be reasonably severe due to the free draining nature (relatively low water holding 
capacity) of bioretention filter media 

 They need to have relatively sparse canopies to allow light penetration to support dense groundcover 

 vegetation 

 Have shallow root systems and root systems that are not known the be adventurous ‘water seekers’ 

 to reduce the risk of root intrusion into subsurface drainage pipes 

 Be native and occur naturally in the local area 
 

The shrubs and trees listed in Table A-2 are recommended as they display the above features. Most of the 

shrub and tree species listed in Table A-2 are widespread, occurring throughout the Mackay Region.  

 

However, alternative locally occurring species that display the required features may be selected to tailor the 

species list to match the native vegetation associations of the area and to compliment surrounding vegetation 

communities. Please refer to the local authority for further guidance in this regard. 

 

A.2.2 Plant Species Selection 

 

Well-established uniform groundcover vegetation is crucial to the successful operation of swale and 

bioretention system treatment elements. As a result, plant species selection needs to consider both the 

aesthetic and functional requirements. When selecting plant species from Table A-1, consideration must be 

given to the following factors: 



 
 

 

        

 

 other WSUD objectives such as landscape, aesthetics, biodiversity, conservation and ecological 
value 

 region, climate, soil type and other abiotic factors 

 roughness of the channel (Manning’s N roughness factor) (for swales) 

 extended detention depth (for bioretention systems). 
Appendix A –  

If the location is adjacent to, or flows directly into – a remnant vegetation community, it is recommended to 

consider species from these guidelines that naturally occur in that ecosystem.  

 

Typical heights of each plant species and comments relating to shade and salt tolerances and soil moisture 

requirements are provided in Table A-1 and will help with the selection process. The low growing and lawn 

species are suitable for swale elements that require a low hydraulic roughness. The treatment performance of 

bioretention systems, in particular, requires dense vegetation to a height equal to that of the extended 

detention depth. Therefore, a system with a 300 mm extended detention depth should have vegetation that 

will grow to at least 300 mm high. Turf is not considered suitable vegetation for bioretention basins. The stem 

is not growing high enough and the root structure of turf is not suitably robust to ensure the surface of the 

bioretention filter media is continuously broken up to prevent clogging. 

 

Included in Table A-1 is a recommended planting density for each plant species. The groundcover planting 

densities should ensure that 70-80 % cover is achieved after two growing seasons (2 years) given adequate 

irrigation and weed control. These high densities are required to ensure runoff does not establish preferential 

flow paths around the plants and erode the swale/ bioretention surface. High density planting is also required 

to ensure a uniform root zone, which is particularly important in bioretention systems, and reduces 

maintenance costs associated with weed control. 

 

If prostrate shrubs that form scrambling thickets are used (in place of or in conjunction with the plant species 

in Table A-1) they should be planted at 2-4 plants/m² and may require pruning to ensure even plant cover and 

to maintain an even root distribution below ground. 

 

A.2.3 Vegetation Establishment and Maintenance 

 

Swales, buffer strips and bioretention basins are living systems and require two years of establishment before 

the vegetation matures and reaches fully functional form. During this establishment period, regular site 

monitoring and maintenance is critical to the success of these systems. In addition, specific requirements for 

plant stock sourcing, topsoil selection and testing and vegetation establishment, as detailed in the relevant 

WSUD element chapters, are necessary to maximise successful vegetation establishment and system 

treatment performance. Particular reference is made to the sections titled ‘Landscape Design Notes’, 

‘Maintenance Requirements’ and ‘Construction and Establishment’ for guidance on vegetation establishment 

and maintenance procedures. The ‘Construction and Establishment’ section also details a staged 

implementation approach by which the functional elements of the WSUD system are protected from building 

site runoff and associated sedimentation, weeds and litter during the building phase. 

 

 



 
 

 

        

Table A-1: Plant species list for swales (incorporating buffer strips), bioretention swales and bioretention basins 

 

Scientific Name Common Name Form 
Height 

(mm) 

Planting 

Density 1 

(Qty/m2) 

Comments 

Baumea articulata Jointed Clubrush Tufted 1000 - 2500 3-5 Not suitable for soils with low water holding capacity 

Chrysopogon filipes Vetiver Grass Tufted 800 - 1000 3-5 Prefers moisture, but adaptable 

Crinum angustifolium Field Lily Tufted To 500 4-6 

Deciduous in the dry, will not tolerate long term 

inundation 

Crinum pedunculatum Swamp Lily Tufted 1000 - 1500 3-4 Aesthetic, shade tolerant 

Cymbopogon refractus Barbed Wire Grass Tufted To 1000 3-4 Will not tolerate long term inundation 

Cyperus alopecuroides  Tufted 1500 - 2000 3-5 Will not tolerate long term inundation 

Cyperus difformis Dirty Dora, Rice Sedge Tufted 300 - 5000 10-12  

Cyperus distans Slender Cyperus Tufted 1000 6-8  

Cyperus javanicus  Tufted 60-1000 4 Aesthetic 

Cyperus lucidus 

Giant Sword-leaved 

Sedge Tufted 1000-2000 3-4  

Cyperus polystachyos Bunchy Sedge Tufted 600 6-8  

Cyperus scariosus   900 8 Suitable for sandy soils, perennial, tolerates salinity 

Dianella caerulea Blue Flax-lily Tufted 500 - 600 4-6 Will not tolerate long term inundation 

Dianella longifolia Smooth Flax Lily Tufted 500 - 600 4-6 

Suitable for sandy soils, drought tolerant, will not 

tolerate inundation 

Fimbristylis dichotoma  Common Fringe Sedge Tufted 500-750 8 Suitable for sandy soils 

Fimbristylis ferruginea  Rusty Fringe Sedge Tufted 200-650 8 Salt tolerant 

Fimbristylis tristachya  Tufted 600 8 Suitable for sandy soils 

Fuirena umbellata  Tufted 500-1000 8  

Gahnia aspera Saw Sedge Tufted 1000 4-6 

Aesthetic, not suitable for soils with low water 

holding capacity 

Gahnia sieberiana Red fruited Saw Sedge Tufted 1000 - 1500 3-5 

Aesthetic, not suitable for soils with low water 

holding capacity 

Imperata cylindrica Blady Grass Tufted 500 6-8 Only use when it occurs in natural surroundings 

Juncus usitatus Common Rush Tufted 500 8-10 Not suitable for sandy soils 

Juncus polyanthemus Striated Rush Tufted 700 - 1000 4-6  

Lomandra hystrix River Mat-rush Tufted 1000 - 1500 4-6 

Shade tolerant, requires adequate year round 

moisture 

      



 
 

 

        

Scientific Name Common Name Form 
Height 

(mm) 

Planting 

Density 1 

(Qty/m2) 

Comments 

Lomandra longifolia Spiny-headed Mat-rush Tufted 1000 4-6 

Shade tolerant, suited to dryer conditions than L. 

hystrix 

Paspalum distichum Water Couch Turf To 500 

Seeded or 

rolled 

Not suitable for sandy soils with low water holding 

capacity 

Paspalum vaginatum cv. 

‘Saltene’ Salt Water Couch Turf To 500 

Seeded or 

rolled Salt tolerant 

Persicaria attenuata Smartweed Groundcover 1000-1500 3-4 

Vigorous growth habit; will grow in seasonally 

inundated areas 

Persicaria strigosa Prickly Smartweed Groundcover 200 5  

Phyla nodiflora Native Phyla Groundcover To 100 20  

Rhynchospora corymbosa Matamat Tufted 1000 3-4  

Scleria polycarpa 

Many-fruited 

Sedgegrass Tufted 100-1500 3-4 

Shade tolerant, requires adequate year round 

moisture 

Sporobolus virginicus Marine Couch Turf To 400 

Seeded or 

rolled Salt tolerant 

Themeda triandra Kangaroo Grass Tufted 300-500 6-8  

Zoysia micrantha Zoysia Turf To 200 

Seeded or 

rolled Salt tolerant 

 

1 Planting density indicates the mean number of plants per square metre for the species spatial distribution within the zone. The planting densities recommended are 

suggested minimums. Any reduction in planting density has the potential to reduce the rate of vegetation establishment, increase the risk of weed invasion, and 

increase maintenance costs. 

 

 

 

 

 

 



 
 

 

        

Table A-2: Shrub and Tree plant species list for swales (incorporating buffer strips), bioretention swales and bioretention basins 

Scientific Name Common Name Form 
Height 

(m) 

Planting 
Density 2 
(Qty/m2) 

Comments 

Breynia oblongifolia Coffee Bush Shrub 3 2-4 Sun or semi-shade 

Casuarina cunninghamiana River Oak Tree 10 2 

Requires moist soils during establishment but 

tolerates dry periods once established 

Chionanthus ramiflorus Native Olive Tree  6-8 .2  

Colubrina asiatica Colubrina Shrub 2 2 Salt tolerant, spreading 

Corymbia tessellaris Moreton Bay Ash Tree 10 - 30 .2 Sunny position 

Cupaniopsis anacardioides Beach Tuckeroo Tree 5-10 .2 

Suitable for sandy soils, will not tolerate wet 

conditions 

Elaeocarpus grandis Blue Quandong Tree 10 - 15 .05 Requires year round moisture; water edge planting 

Eucalyptus tereticornis spp. 

tereticornis 

Forest Red Gum, 

Queensland Blue Gum Tree 10 - 30 .1 Sunny position 

Eucalyptus raveretiana Black Ironbox Tree 10-20 .1 

Tolerates high winds, require year round adequate 

moisture 

Ficus adenosperma Water Fig Tree 5 - 7 .5 Requires year round moisture; water edge planting 

Ficus congesta Red-leaved Fig Shrub 3 - 6 .5 

Sun or semi-shade, will not tolerate long periods 

without moisture 

Ganophyllum falcatum Scaly Ash Tree 10 -20 .05  

Hibiscus  tiliaceus Cotton wood Tree 5 - 7 .1 Spreading 

Livistona decora Weeping Cabbage Palm Tree 7 - 15 .5  

Lophostemon suaveolens 

Messmate, Swamp 

Mahogany Tree 5 - 25 .2 Sunny position 

Melaleuca dealbata Blue-leaved Paperbark Tree 10 - 15 .1  

Melaleuca leucadendra Weeping Paperbark Tree 10 - 15 .1  

Melaleuca (Callistemon) 

viminalis Weeping Bottle Brush Tree 5 - 10 .5 

Requires moist soils during establishment but 

tolerates dry periods once established 

Melaleuca viridiflora var. 

attenuata 

Weeping Swamp 

Paperbark Tree 5-7 .2 Upright, larger variety. 

Melaleuca viridiflora var. 

viridiflora Broad-leafed Paperbark Tree 5-7 .5  

Melastoma malabathricum 

subsp. malabathricum Native Lasiandra Shrub 2-4 2-4 

Requires year round moisture, requires shade to 

semi-shade 



 
 

 

        

Scientific Name Common Name Form 
Height 

(m) 

Planting 
Density 2 
(Qty/m2) 

Comments 

Melicope elleryana 

Euodia, Pink Evodia, 

Corkwood Tree 10 .1 Requires year round moisture 

Myoporum acuminatum Coastal Boobialla Shrub 1 - 3 2-4 Sun or semi-shade, salt tolerant 

Nauclea orientalis Leichhardt Tree Tree 10-20 .1 Requires year round moisture 

Pandanus brookei  Screw Pine Tree 7-10 1 Sun or semi shade 

Planchonia careya Cocky Apple Tree 5-7 1  

Premna serratifolia Creek Premna Tree 5 - 7 1  

Syzygium australe Creek Cherry Tree 7 - 10 .5  

Terminalia sericocarpa Damson Tree 10 - 15 .1  

Thespesia populnea Pacific Rosewood Tree 5-7 .5 Sun or semi-shade 

Waterhousea floribunda Weeping Lilly-pilly Tree 7 – 10 .1 Requires year round moisture 

 

2 Planting density indicates the mean number of plants per square metre for the species spatial distribution within the zone. The planting densities recommended 

are suggested minimums. Any reduction in planting density has the potential to reduce the rate of vegetation establishment, increase the risk of weed invasion, 

and increase maintenance costs. 

 

 



 
 

 

        

A.3 Wetlands and Sedimentation Basins 

 

A.3.1 Required Plant Characteristics 

 

Planting for wetlands and sedimentation basins may consist of two vegetation types: 

 

Macrophytes and groundcovers for stormwater treatment and erosion protection. The macrophytes are 

divided further into a range of different zones as outlines in Table A-3. 

 

Shrubbery and trees for screening, shading, character and other landscape values. 

 

For specific guidance on plant species the designer is initially directed to relevant guidelines provided by the 

local authority. In the absence of local guidance the designer can refer to the following sections and Table A-3 

and Table A-4 which outlines plant species suitable for Mackay. 

 

A.3.1.1 Macrophytes and Groundcovers 

 

The plant species listed in Table A-3 have been specifically selected based on their life histories and 

physiological and structural characteristics, to meet the functional requirements of wetland systems. Plant 

species suitable for wetlands will also be suitable for edge planting around sedimentation basins at 

corresponding depth ranges. The following sections address wetlands specifically as they have very defined 

vegetation requirements for stormwater treatment. This includes consideration of the wetland zone/ depth 

range, typical extended detention time (typically 48-72 hrs) and extended detention depth (typically 0.25-0.5 

m). Other species can be used to supplement the core species listed in Table A-3 provided they have the 

required features to fulfil the functional roles of the wetland zone. Careful consideration of the water depth 

range and wetland hydrological regime (water depth and inundation period) is also required to assess the 

suitability of alternate species for constructed wetlands. 

 

In general, the species in Table A-3 have the following features: 

 

 They grow in water as either submerged or emergent macrophytes, or they grow adjacent to water 
and tolerate periods of inundation (typically sedge, rush or reed species). 

 They generally have spreading rather than clumped growth forms. 

 They are perennial rather than annual. 

 They generally have rhizomatous growth forms. 

 They have fibrous root systems. 

 They are generally erect species with simple vertical leaves (e.g. Juncus spp., Baumea spp.). 
 

A.3.1.2 Shrubs and Trees 

 

Shrubs and trees are not a required element of wetlands or sedimentation basins but can be integrated to 

provide amenity, character and landscape value. Shrubs and trees (generally only planted in the littoral or 

ephemeral zones) should be accompanied by shade tolerant groundcover species with the above 

characteristics as an understorey as periodic inundation during extended detention may occur.  

 

Table A-4 provides a list of shrubs and trees that are natives to south-east Queensland and are suitable for 

planting in the littoral zone (i.e. on the batters) around wetlands and sedimentation basins. Littoral zone 

vegetation (as opposed to ephemeral marsh vegetation) is primarily for batter stabilisation, aesthetics and to 

restrict public access, rather than for stormwater treatment. For this reason, species that do not have all of the 

above structural features, but fulfil the primary littoral zone requirements (e.g. erosion protection) and 

landscape objectives may still be acceptable for inclusion in this zone (refer to the ‘Landscape Design Notes’ 

section in the relevant WSUD chapter). 

 



 
 

 

        

A.3.2 Plant Species Selection 

 

Plant species listed in Table A-3 are recommended as core species for wetland planting. These plant species 

have been grouped into a wetland macrophyte zone according to their preferred water depth and the 

hydrologic conditions of the zone. 

 

While individual plant species can have very specific water depth requirements other species can be quite 

adaptive to growing across various zones over time. It is however, recommended that the suggested zones 

and plant groups are adhered to for planting purposes. Plant species listed against the shallow marsh and 

ephemeral marsh wetland zones are equally suitable for edge planting (at equivalent depths) in sedimentation 

basins. Planting densities recommended should ensure that 70-80 % cover is achieved after two growing 

seasons (2 years). 

 

Suitable plant species for the batters that surround wetlands and sedimentation basins have also been 

recommended in Table A-3. The batters relate to the berms or embankments around the systems that may 

extend from the permanent pool water level to (typically) 0.5 m above this design water level (i.e. within the 

extended detention depth). Plants that have a drier habit should be planted towards the top of batters, 

whereas those that are adapted to more moist conditions should be planted closer to the water line. 

 

A.3.3 Vegetation Establishment and Maintenance 

 

To maximise the success of plant establishment in wetland macrophyte zones specific procedures are 

required in site preparation, stock sourcing, vegetation establishment and maintenance. Reference is to be 

made to procedures detailed in ‘Landscape Design Notes’ Chapter 6 as follows: 

 

 Sourcing plant stock (6.5.3) 

 Lead times for ordering plants 

 Recommended planting systems/ products 
 

 Topsoil specification and preparation 6.5.4) 

 Sourcing, testing and amendment 

 Top soil treatments (e.g. gypsum, lime, fertiliser) 
 

 Vegetation establishment (6.5.5) 

 Weed control 

 Watering 

 Water level manipulation 
 

Constructed wetlands are living systems and they require two years of establishment before the vegetation 

matures and reaches fully functional form. During this establishment period, regular site monitoring and 

maintenance is critical to the success of these systems.  

 

Reference must also be made to the sections titled ‘Maintenance Requirements’ (Section 6.6) and 

‘Construction and Establishment’ (Section 6.5) for guidance on maintenance procedures and vegetation 

establishment. Similarly, the vegetation planted in sedimentation basins require an equivalent vegetation 

establishment period (i.e. 2 years) and level of attention to site preparation, stock sourcing, vegetation 

establishment and maintenance to ensure success. Reference must be made to the sections entitled 

‘Landscape Design Notes’, ‘Maintenance Requirements’ and ‘Construction and Establishment’ in Chapter 4. 

 



 
 

 

        

Table A-3: Macrophyte and Groundcover Plant Species List for Wetlands and Sedimentation Basins 

 

Key to Table A-3: 

 

Zone Depth*(m) Type 

P Pool 1.5 – 0.5 S Submerged macrophytes 

DM Deep Marsh 0.5 – 0.35 E Emergent macrophytes 

SM Shallow Marsh 0.2 - 0 T Tufted 

LB Lower Batters 0 - +0.2** Am  Amphibious 

UB Upper Batters +0.2 - +0.5** Sh Shrub 

   Tr Tree 

   H Herb 

 

 

* ‘Depth’ refers to depth below permanent pool water level 

** ‘+’ denotes levels above permanent pool water level 

 

 

Scientific Name Common Name Zone Type 
Height 

(mm) 

Planting 

Density 3 

(Qty/m2) 

Comments 

Baumea articulata Jointed Twig-rush DM E 1000-2000 6-8 Slow growth; plant solo 

Ceratophyllum demersum  Hornwort  P S 600 6-8  

Chrysopogon filipes Australian Vetiver Grass LB/UB T 800 - 1000 3-5 Aesthetic, shade tolerant 

Cyperus iria Rice Flat Sedge LB E 600-1000 6-8 High surface area 

Cyperus javanicus  LB T 60-1000 4 Aesthetic, shade tolerant 

Dianella longifolia  Pale Flax-lily UB T 300-800 6-8 Aesthetic; shade tolerant 

Eleocharis dulcis Water Chestnut 

DM/ 

SM E 1000-1500 4-6  

Eleocharis geniculata Nodding Spike-rush LB  E 700 - 1000 6-8 

Not suitable for soils with low water holding 

capacity 

Eleocharis sphacelata Tall Spike-rush DM E 500-2000 6-8 

Plant solo; rhizomes can restrict growth of other 

plants; slow establishment; flow resistant 

Fimbristylis littoralis   Fimbry SM/LB Am To 1000 8  

Fimbristylis dichotoma  LB Am To 1000 8  



 
 

 

        

Scientific Name Common Name Zone Type 
Height 

(mm) 

Planting 

Density 3 

(Qty/m2) 

Comments 

Gahnia sieberiana Red-fruited Sword Sedge UB T 1500-3000 4-6 Aesthetic 

Ischaemum australe  Zipper Grass SM Am 1500 6 Forms dense swards 

Ischaemum rugosum  SM Am 1200 6  

Isolepis inundata Swamp Club-rush SM E To 300 6-8 High surface area; rapid growth 

Juncus usitatus Common Rush SM/ LB E 300-1200 8-10 Rapid growth 

Leersia hexandra Swamp Ricegrass DM E 2000 6 Tolerates periods of flooding; fire resistant 

Lepironia articulata Grey Rush DM E 600-2300 4-6 Tall grey sedge; very ornamental 

Lomandra longifolia Spiny-headed Mat-rush 

UB 

T 150-500 6-8 

Shade tolerant when established, can take drier 

conditions than L. hystrix 

Lomandra hystrix River Mat-rush 

UB, 

EM T 1000-2000 2-4 

Shade tolerant, requires adequate year round 

moisture 

Myriophyllum verrucosum Red Water-milfoil P S 100-1500 1  

Potamogeton crispus Curly Pondweed P S To 4500 1 Growth can be dense 

Potamogeton octandrus  Pondweed  P S To 4500 1  

Potamogeton tricarinatus  Pondweed  P S To 4500 1  

Phragmites australis Common Reed DM E 5000 5 Forms dense swards 

Philydrum lanuginosum Woolly Water Lily LB T 500-1000 6-8 Aesthetic; short lived 

Phyla nodiflora Native Phyla LB H To 100 20  

Schoenoplectus mucronatus Star Club-rush SM E 350-1000 4-6 Shade tolerant 

Schoenoplectus litoralis Shore Club-rush DM M 600-1600 4-6  

 

3 Planting density indicates the mean number of plants per square metre for the species spatial distribution within the zone. The planting densities recommended 

are suggested minimums. Any reduction in planting density has the potential to reduce the rate of vegetation establishment, increase the risk of weed invasion, 

and increase maintenance costs. 

 

 

 

 

 

 

 

 

 

 



 
 

 

        

Table A-4: Shrub and Tree plant species list for wetlands and sedimentation basins. Seasonal inundation. 

 

Scientific Name Common Name Form 
Height 

(m) 

Planting 

Density 2 

(Qty/m2) 

Comments 

Casuarina cunninghamiana River Oak Tree 10 .1 

Requires moist soils during establishment but 

tolerates dry periods once established 

Elaeocarpus grandis Blue Quandong Tree 10 - 15 .05 Requires year round moisture, water edge planting 

Eucalyptus tereticornis spp. 

tereticornis 

Forest Red Gum, 

Queensland Blue Gum Tree 10 - 30 .1 Sunny position 

Eucalyptus raveretiana Black Ironbox Tree 10-20 .1 

Tolerates high winds, require year round adequate 

moisture 

Ficus adenosperma Water Fig Tree 5 - 7 .5 Requires year round moisture, water edge planting 

Ficus congesta Red-leaved Fig Shrub 3 - 6 2 

Sun or semi-shade, will not tolerate long periods 

without moisture 

Hibiscus  tiliaceus Cotton wood Tree 5 - 7 .1  

Livistona decora Weeping Cabbage Palm Tree 7 - 15 1  

Lophostemon suaveolens 

Messmate, Swamp 

Mahogany Tree 5 - 25 .2 Sunny position 

Melaleuca dealbata Blue-leaved Paperbark Tree 10 - 15 .1  

Melaleuca leucadendra Weeping Paperbark Tree 10 - 15 .1  

Melaleuca (Callistemon) 

viminalis Weeping Bottle Brush Tree 5 - 10 3 

Requires moist soils during establishment but 

tolerates dry periods once established 

Melaleuca viridiflora var. 

attenuata 

Weeping Swamp 

Paperbark Tree 10-20 .1 Broad-leafed Paperbark 

Melaleuca viridiflora var. 

viridiflora Broad-leafed Paperbark Tree 5-7 3  

Melicope elleryana 

Euodia, Pink Evodia, 

Corkwood Tree 10 .1 Requires year round moisture 

Nauclea orientalis Leichhardt Tree Tree 10-20 .1 Requires year round moisture 

Pandanus brookei  Screw Pine Tree 7-10 1 Sun or semi shade 

Planchonia careya Cocky Apple Tree 5-7 1  

Premna serratifolia Creek Premna Tree 5 - 7 1  

Syzygium australe Creek Cherry Tree 7 - 10 1  

Terminalia sericocarpa Damson Tree 10 - 15 .1  

Waterhousea floribunda Weeping Lilly-pilly Tree 7 – 10 .2 Requires year round moisture 
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Appendix A: Plant Selection for WSUD Systems 

Photos and Illustrations 

The following photos and illustrations are to be used to support the plant selection lists that have been 

developed for Water Sensitive Urban Design systems within the Mackay Regional Council area and 

surrounding regions. These are to only be used for information purposes and do not replace the need for 

detailed revegetation and structure design plans. Please refer to the plant selection lists for more details on 

individual species characteristics and recommendations.  

 

 

 

 

Wetland edge revegetation along a lagoon in Mackay 

This document was developed by the Department of Agriculture 

and Fisheries as part of the Queensland Wetlands Program, in 

partnership with Mackay Regional Council and Pioneer 

Catchment & Landcare Group Inc. 

The Queensland Wetlands Program supports projects and 

activities that result in long-term benefits to the sustainable 

management, wise use and protection of wetlands in 

Queensland. For more information on Queensland’s wetlands, 

including maps, management guides and lists of flora and fauna 

visit www.wetlandinfo.ehp.qld.gov.au  

Illustrations: Mackay Regional Council 

Photos: Department of Agriculture and Fisheries /  

Pioneer Catchment & Landcare Group Inc. 

http://www.wetlandinfo.ehp.qld.gov.au/
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Constructed Wetland in northern beaches region of Mackay 



 
 

 
 

Swales (and Buffer Strips), Bioretention Swales and Bioretention Basins 

Established bioretention system with a mix of groundcovers including Lomandra longifolia (Spiky-

headed Mat-rush), Lomandra hystrix (River Mat-rush) and Imperata cylindrical (Blady Grass) 

Bioretention system during establishment phase showing layout of groundcovers, shrubs and trees 



 
 

             

Swales (and Buffer Strips), Bioretention Swales and Bioretention Basins 

Buffer strip between grassed area and receiving waters showing mix of trees 

and groundcovers to help with sediment removal 

Figure 1: Buffer Strip example 



 
 

             

  

  

Dianella caerula – Blue Flax-lily  Crinum pedunculatum – Swamp Lily 

Imperata cylindrical – Blady Grass Zoysia micrantha – Zoysia  

Swales (and Buffer Strips), Bioretention Swales and Bioretention Basins 

General information on Swales (and Buffer Strips), Bioretention Swales and Bioretention Basin can be found on pages 3-5 in the Plant Selection for WSUD Systems 
document. It also includes details on form, height, planting density and characteristics for individual species in Table A-1 (pages 6-7) and Table A-2 (pages 8-9). 

Figure 3: Trapezoidal swale section 

Figure 2: V-drain swale section 



 
 

             

   

Dianella longifolia – Smooth Flax-lily Lomandra longifolia –  
Spiny-headed Mat-rush  

Lomandra hystrix – River Mat-rush  

Cupaniopsis anacardioides –  
Beach Tuckeroo 

Sedimentation Basins 

General information on Sediment Basins can be 
found on pages 10-11 in the Plant Selection for 

WSUD Systems document. It also includes 
details on form, height, planting density and 

characteristics for individual species in Table A-3 
(pages 12-13) and Table A-4 (page 14). 

Figure 4: Sedimentation basin example 



 
 

             

 

  

Deep Pool zone near outflow showing open water area 

Macrophyte zone showing filtration area 

Wetlands 

Figure 5: Wetland example 

Figure 6: Wetland cross section example 



 
 

             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Baumea articulata – Jointed Twig-rush 

Phragmites australis – Common Reed Lepironia articulata – Grey Rush 

Deep Marsh zone 

Wetlands – Deep Marsh (covered by normal water level) 

General information on Wetlands can be found 
on pages 10-11 in the Plant Selection for WSUD 

Systems document. It also includes details on 
form, height, planting density and characteristics 

for Wetland Deep Marsh species in Table A-3 
(pages 12-13). 

Figure 7: Wetland sections 



 
 

             

  

Juncus usitatus – Common Rush Schoenoplectus mucronatus – 
 Star Club-rush 

Eleocharis dulcis – Water Chestnut 

Shallow Marsh zone 

Wetlands – Shallow Marsh (covered by extended detention level) 

General information on Wetlands can be found 
on pages 10-11 in the Plant Selection for WSUD 

Systems document. It also includes details on 
form, height, planting density and characteristics 
for Wetland Shallow Marsh species in Table A-3 

(pages 12-13). 

Figure 7: Wetland sections 



 
 

             

  

Ephemeral 

zone 

showing 

mix of 

ground 

covers 

and trees 

Ephemeral zone with mid / upper batter section 

Melaleuca’s in ephemeral zone 

Wetlands – Ephemeral Zone  

Figure 7: Wetland sections 



 
 

             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Philydrum lanuginosum –  
Woolly Water Lily 

Cyperus javanicus 

Gahnia sieberiana –  
Red-fruited Sword Sedge 

Chrysopogon filipes –  
Australian Vetiver Grass 

Wetlands – Ephemeral Zone (Wetland Edge with Lower / Mid and Upper Batters) 

 

General information on Wetlands can be found 
on pages 10-11 in the Plant Selection for WSUD 

Systems document. It also includes details on 
form, height, planting density and characteristics 
for Wetland groundcover species in Table A-3 

(pages 12-13). 

Figure 8: Ephemeral zone showing wetland edge sections 



 
 

             

   

Planchona careya – Cocky Apple 

 

Upper batter tree planting  

Nauclea orientalis – Leichardt Tree Melicope elleryana – Pink Euodia 

Wetlands – Ephemeral Zone (Wetland Edge with Lower / Mid and Upper Batters) 

General information on Wetlands can be found 
on pages 10-11 in the Plant Selection for WSUD 

Systems document. It also includes details on 
form, height, planting density and characteristics 
for Wetland shrub and tree species in Table A-4 

(page 14). 

Figure 8: Ephemeral zone showing wetland edge sections 



 
 

             

  

Casuarina cunninghamiana – River Oak Livistona decora –  

Weeping Cabbage Palm 

Melaleuca (Callistemon) viminalis –  

Weeping Bottle Brush 

Waterhousea floribunda –  
Weeping Lilly-pilly 

Wetlands – Ephemeral Zone (Wetland Edge with Lower / Mid and Upper Batters) 

General information on Wetlands can be found 
on pages 10-11 in the Plant Selection for WSUD 

Systems document. It also includes details on 
form, height, planting density and characteristics 
for Wetland shrub and tree species in Table A-4 

(page 14). 
 

Figure 5: Wetland example 

 



 
 

             

 

Melaleuca viridiflora var. viridiflora – 

Broad-leafed Paperbark 

Lophostemon suaveolens –  
Swamp Mahogany 

Hibiscus tiliaceus – Cotton wood  

Melaleuca leucadendra –  
Weeping Paperbark 

Wetlands – Ephemeral Zone (Wetland Edge with Lower / Mid and Upper Batters) 

General information on Wetlands can be found 
on pages 10-11 in the Plant Selection for WSUD 

Systems document. It also includes details on 
form, height, planting density and characteristics 
for Wetland shrub and tree species in Table A-4 

(page 14). 
 

Figure 9: Wetland showing revegetation zones 

 


