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Section 13 Water Sensitive Urban Design (WSUD) Guidelines

13.13 Plant Selection for WSUD Systems
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13.13.1 Introduction

Water Sensitive Urban Design is an integrated system that delivers both stormwater quality objectives
and can also enhance the overall landscape amenity and sense of place. Plant selection plays an
important role in achieving both these desired outcomes. Appropriate planting design will deliver a
multifunctional role of aiding in stormwater quality management, visual aesthetics and habitat
recreation.

Through a considered design process, issues such as on-going maintenance costs of planted areas
can be managed and planned for with greater certainty of a sustainable outcome. Plant species for a
variety of WSUD landscape systems are attached to this section and are as follows:

Table 13.13-A and Table 13.13-B:

" swales (and buffer strips);

= bioretention swales;

= bioretention basins.

Table 13.13-C and Table 13.13-D:
= sedimentation basins;

= wetlands.

The plant species lists 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.

The species listed are predominately for meeting stormwater quality requirements and do not cover
many species that would contribute to a visually attractive landscape. When considering these
additional species, an understanding of the impact on the local and regional natural environments
should be high on the landscape architects checklist. Many hybrid native species are not endemic to
local areas within the Gold Coast and could pose risks through invasion into natural remnant forests,
by seed transfer through waterways. Gold Coast City Council has compiled a list of potentially
environmentally damaging species, which is detailed in the Gold Coast City Landscape Strategy
Part 2 Landscape Works Documentation Manual Section D - 1.2 and 1.3.

13.13.2 Swales and Buffer Strips, Bioretention Swales and Bioretention Basins
131321 Required Plant Characteristics

The plant species listed in Table 13.13-A 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 (ie. bioretention swales and bioretention basins). Other species can be
used provided they have the required features to fulfil the functional roles of the WSUD element. In
general, the plant species in Table 13.13-A have the following features:

" 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 stoloniferous or rhizomatous plants;
" tufted species would typically be rhizomatous plants with simple vertical leaves.

Shrubs and trees are not required within swales and bioretention swales, but can be integrated to
provide amenity, character and landscape value. If using shrubs and trees, they must be accompanied
by shade tolerant groundcover species with the above characteristics.

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

1. Groundcovers for stormwater treatment and erosion protection.

2. Shrubbery for screening, glare reduction and character.

3. Trees for shading, character and other landscape values.
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a) Groundcovers

The plant (groundcover) species listed in Table 13.13-A 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 (ie. 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 13.13-A. Other species can be used provided they are
tolerant of the filter media conditions and have the required features to fulfil the functional roles of the
WSUD element.

Most of the groundcover listed in Table 13.13-A are widespread, occurring throughout south-east
Queensland. However, alternative locally endemic 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 Gold Coast City Landscape
Strategy (Parts 1 and 2) for further guidance on landscape works.

b) 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;

= trees must not be deciduous;

" preferably native and occur naturally in the local area.

The shrubs and trees listed in Table 13.13-B are recommended as they display the above features.

Most of the shrub and tree species listed in Table 13.13-B are widespread, occurring throughout
south-east Queensland. 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.

13.13.2.2 Plant Species Selection

Well established uniform 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 the lists provided, consideration must be given to the following
factors:

] other WSUD obijectives 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).
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Typical heights of each plant species and comments relating to shade and salt tolerances and soil
moisture requirements are provided in Table 13.13-A 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. All of the selected plant species
are able to tolerate periods of both wetting and drying.

Included in Table 13.13-A is a recommended planting density for each plant species. The 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 13.13-A they should be planted at high densities (8-10 plants/m?) and may require
pruning to ensure even plant cover and to maintain an even root distribution below ground.

13.13.23 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.
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13.13.3 Wetlands, Sedimentation Basins, Ponds and Lakes
13.13.31 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
macophytes are divided further into a range of different zones as outlines in Table 13.13-C;
" shrubbery and trees for screening, shading, character and other landscape values.

a) Macrophytes and Groundcovers

The plant species listed in Table 13.13-C 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 13.13-C 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 13.13-C 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 (eg. Juncus spp, Baumea spp).

b) 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 13.13-D provides a list of shrubs and trees that are natives to south-east
Queensland and are suitable for planting in the littoral zone (ie. 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 (eg. 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).

1313.3.2 Plant Species Selection

Plant species listed in Table 13.13-C 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, ponds and lakes. 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, ponds, lakes and sedimentation basins
have also been recommended in Table 13.13-C. 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 (ie. 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.
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13.13.3.3 Vegetation Establishment and Maintenance

The period of establishment and maintenance of vegetation within a wetland system is a critical phase
of the wetland construction and operation process. 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’ and ‘Construction and Establishment’ sections in Wetlands Section
13.7.

" sourcing plant stock;

= lead times for ordering plants;

. recommended planting systems/ products;
= topsoil specification and preparation;

= sourcing, testing and amendment;

. top soil treatments (eg. gypsum, lime, fertiliser);
" vegetation establishment;

. 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 13.7.5) and ‘Construction Advice’
(Section 13.7.6.5) for guidance on maintenance procedures and vegetation establishment.

Similarly, the vegetation planted in sedimentation basins, ponds and lakes require an equivalent
vegetation establishment period (ie. 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 relevant chapters.
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