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6 May 2020 

Ms Tosca Grünewald 

Project manager 

NuLeaf Planning and Environmental Pty (Ltd) 

+27 72 478 8856 

tosca@nuleafsa.co.za 

 

ADDENDUM: WETLAND REHABILITATION PLAN FOR THE PROPOSED 
TUNA PARK OPEN SPACE PROJECT, NIGEL, GAUTENG PROVINCE 

 

Dear Ms Grünewald 

 

1. INTRODUCTION AND APPROACH 

Imperata Consulting was appointed by NuLeaf Planning and Environmental Pty (Ltd) to 

provide a wetland rehabilitation plan after consultation with the Gauteng Department of 

Agriculture and Rural Development (GDARD). This study forms an addendum to the 

wetland delineation study for the proposed Tuna Park Open Space Development Project 

(Grobler, 2020) and should be considered alongside it. 

The purpose of the rehabilitation plan is to provide practical and site specific 

recommendations to guide rehabilitation. The report is regarded as a dynamic document 

that can be updated concurrently as rehabilitation progresses over time. Additional input 

will be provided by NuLeaf Planning and Environment, which also functions as the 

landscape architect on the project. Input from the landscape architect will include the 

demarcation of areas to be seeded and planted, landscape drawings for use by a contractor 

that illustrate earthworks and related activities, and the calculation of an initial bill of 

quantities. The latter refer to planting densities, surface area calculations and estimated 

volumes for earthworks and the removal of introduced material.  

Rehabilitation in the context of this report refers to improving wetland habitat after 

disturbance. Improvements will address components that determine wetland ecosystem 

health, also referred to as wetland ecological condition or integrity. Wetland health can be 

rated into one of six Present Ecological State (PES) categories. Components that determine 

wetland health, which should be considered for improvement through rehabilitation (where 

feasible), include hydrology, geomorphology, vegetation and water quality 

(Macfarlane et al., 2008).  
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2. CURRENT WETLAND CONDITION AND DISTURBANCE UNITS 

The PES of the depression wetland is currently seriously transformed (class E), while it’s 

EIS is moderate (class C), (Grobler, 2019). Several infrastructure features are present in the 

wetland including a stadium with surrounding sport fields. The outer margins of the 

depression wetland is the most impacted and can be differentiated into two main 

disturbance units (Figure 1): 

• Infill - Consists of the introduction of ex situ material to create a raised rim on the 

margins of the wetland. The Infill zone extends into the Core wetland area in the 

form of a remnant earth berm that functions as a dam in the centre of the wetland. 

• Disturbed outer zone – Contains localised dumping, but to a lesser degree compared 

to the infill zone. Dense stands of alien plant species are present, specifically the 

grass Pennisetum clandestinum (kikuyu).    

 

Proposed open space development layout plan will primarily be localised within 

these two zones (Figure 2), which represent the most transformed portion of the 

wetland.  

Another important wetland impact is the increase in volume of stormwater inflow into the 

watercourse due to an urbanised catchment. This has resulted in an artificial increase in 

inundation in the wetland, in the lower-lying Core wetland area. Permanent ponding is now 

present in a depression wetland that is expected to have dried out historically, prior to 

development. Water inflows have a lower quality compared to the reference condition, with 

regular sewage contamination expected based on observed site conditions at the eastern 

stormwater inlet (Grobler, 2019). Dumping on the edges of the wetlands via vehicles, 

wheelbarrows and residential dustbins still continue. Sand is also locally excavated through 

manual labour and removed from the wetland.  

 

3. PROPOSED OPEN SPACE DEVELOPMENT PLAN 

The proposed open space development layout is illustrated in Figure 2 and will consist of 

features that include the following: 

• Children’s playground 

• Gathering plaza 

• Kick-about lawn area 

• Natural gathering space 

• Outdoor classroom 

• Picnic area 

• Events area 

• Outdoor gym and gathering space 

• Playground  
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Figure 1: Demarcated wetland zones in the wetland along with a proposed 5 m buffer around the Core wetland area. The linear extent of the 5 m buffer 

in the centre of the wetland can be ignored as it refers to the remnant earth berm that has a low sensitivity and is not part of the Core wetland area.  
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Figure 2: The revised open space development layout plan proposed for Tuna Park. The 5 m buffer 

zone is not indicated in the Core wetland as the Remnant earth berm will be removed as part of the 

proposed rehabilitation plan. 
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Figure 3: A stormwater outlet with signs of sewage pollution in the eastern portion of the wetland 

(also refer to Figure 1).  

 

All of these proposed project features are located within the demarcated Infill and 

Disturbed outer zones (Figures 1 and 2).  

 

4. REHABILITATION RECOMMENDATIONS 

4.1. Timing 

Rehabilitation works, specifically revegetation works, should occur only from the start of 

the growing season after the first rains, typically around October-November. Seeding and 

planting should not occur later than February to allow sufficient time during the growing 

season for establishment. Earth works and revegetation preparation works can occur 

during the dry season.  

 

4.2. Rehablitation target areas 

4.2.1. Wetland disturbance units (zones) 

The positioning of rehabilitation activities, such as earth works and revegetation efforts, 

should be located in the two outer disturbance units only, namely the Infill and Disturbed 

outer zones (Figures 1 and 4). The Core wetland area will therefore not be affected by 

rehabilitation activities, apart from specific exceptions, such as alien control and the 

removal of localised dump sites (Figure 5; Section 4.6).  
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Figure 4: Illustrates the abrupt transition between the Core wetland area on the left and the raised 

Infill zone, created from introduced material, on the right. A 5 m wetland buffer is proposed from the 

edge of the Core wetland area into the Infill and Disturbed outer zones.  

 

 

Figure 5: Localised dumping covered by the alien grass Pennisetum clandestinum within the Core 

wetland area. It is recommended that these localised dumps are removed to the natural ground level 

(NGL) as part of the rehabilitation plan.  

 

 

Figure 6: Remnant earth berm that forms part of the Infill zone extends into the centre of the Core 

wetland area. It is recommended that the berm should be removed as part of the rehabilitation plan.  
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Localised dumping sites have not been mapped in the Core wetland area, but are distinctly 

visible as raised mounts (Figure 5). A construction method statement should be developed 

for how the introduced material will be removed from this portion of the wetland. The 

construction method should be reviewed by a wetland ecologist/landscape architect and 

incorporate recommendations for revegetation within this area as set out in Section 4.6. 

A remnant earth berm in the centre of the Core wetland area has been demarcated as part of 

the Infill zone (Figures 1 and 6). During a site visit in 2020 officials from GDARD requested 

that the remnant earth berm, also referred to as a dam wall, should be removed as part of a 

rehabilitation plan for the wetland (pers. comm. Ms Tosca Grünewald). The remnant earth 

berm can be removed as it modifies the natural topography of the wetland. Its impact on 

wetland hydrology is less of a concern, as surface ponding is present on both sides of the 

earth berm (Figure 6). Its impact as a hydrological barrier is therefore minimal as the 

surrounding area would have been inundated in spite of the presence of the berm. 

 

4.2.2. Wetland buffer zone 

A 5 m wide wetland buffer zone is proposed from the edge of the Core wetland area into the 

higher-lying Infill and Disturbed outer zones (Figures 1, 2 and 4). The created buffer zone 

should therefore not extend into the Core wetland area, but be created entirely 

within the surrounding Infill and Disturbed outer zones (Figure 1). The proposed 

buffer has a multipurpose role that includes the creation of an interface between the more 

intact Core wetland area and the more transformed Infill and Disturbed outer zone. 

Additional functions that can be performed by a buffer include the following 

(Macfarlane et al., 2014): 

• Help maintain basic aquatic processes. 

• Reduce impacts on water resources from upstream activities and adjoining land 

uses. 

• Provide habitat for aquatic and semi-aquatic species. 

 

In order for the 5 m buffer zone to function effectively, portions of the Infill and Disturbed 

outer zones that overlap with the buffer zone, will have to be modified to create a functional 

buffer. Modifications to the Infill and Disturbed outer zones include the following (Note 

that the remaining Core wetland area must remain intact): 

• Removal of infill and dumped material to the natural ground level (NGL) on the 

inner edge of the buffer and sloped to a gradient of 1:5, or lower, to its outer edge.  

• Importantly areas with Pennisetum clandestinum should be physically removed with 

underlying soil material to help eradicate the alien from the buffer zone. Herbicide 

treatment should also be done with follow up controls for areas with 

P. clandestinum patches (refer to Section 4.6)  

• Creation of a suitable growing medium that will be able to maintain a dense 

vegetation cover (refer to Section 4.4). 

• Planting or seeding of the buffer with selected hygrophyte and hydrophyte grass 

species. These include: 
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o Cynodon dactylon 

o Eragrostis capensis  

o E. gummiflua 

o Hemarthia altissima (specifically in the wetter lower-lying portions of the 

buffer) 

o Imperata cylindrica (specifically in the wetter lower-lying portions of the 

buffer) 

o Leersia hexandra (specifically in the wetter lower-lying portions of the 

buffer) 

o Sporobolus africana  

 

The Core wetland area and 5 m buffer zone are considered as an exclusion zone for hard 

surface infrastructure, stock piles, stock yards, construction camps and unnecessary vehicle 

access. Shaping and earth works can occur within the 5 m buffer zone to remove or partially 

remove infill material and prepare the area for revegetation. Not all portions of the 5 m 

buffer need to be created and maintained as some areas have been permanently converted 

into sport fields and other infrastructure. Maintenance of the buffer zone and other 

rehabilitated area are discussed in Section 4.6. 

 

4.3. Site clearance and protection 

The removal of unwanted material, such as building rubble and infill, on all of the proposed 

landscaped, seeding and planting areas, including the buffer zone and localised areas in the 

Core wetland area, should be done as described and indicated in this report. If additional 

guidance is require, drawings with identified areas can be produced by a landscape 

architect or surveyor. Lidar or other detailed contour data of the site can be useful in this 

regard.  

Protection against sedimentation into wetland habitat, specifically the Core wetland area, is 

needed in specific areas during rehabilitation work. Erosion and sedimentation can occur 

where material is being removed and bare surfaces are exposed on slopes. The Core 

wetland area has a low gradient and in situ natural soil is unlikely to erode. However, silt 

fences should be erected and maintained downslope of steeper slopes, such as the raised 

Infill zone, when removal work is undertaken during the wet season (approximately 

October to May). 

Heavy vehicle machinery, such as a TLB, can be used to remove infill and dumped material. 

This should be done with a toolbox talk and a construction method statement, approved by 

a wetland ecologist or landscape architect, for the removal of introduced material in the 

Core wetland area. Aspects that will need to be considered is a demarcated access track 

from the existing road to dump sites in the Core wetland area and the rehabilitation of these 

tracks and old dump footprints (see Section 4.5) 
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4.4. Site preparation for revegetation 

• Reshape of the infill zone (Figure 1) to a lower gradient (1:3 slope) and remove 

approximately 300 mm of infill material. More material can also be removed if 

necessary. 

• Removal of the top layer of infill material will help to eliminate the seedbank that 

contains seeds and propagules of various alien species. Some alien plants, such as 

Pennisetum clandestinum, can reproduce vegetative from roots and the removal of 

the top layer of infill and will therefore be beneficial to help control the 

encroachment of the species within the wetland.  

• Resloping and removal of the top layer of the infill zone will also create space for the 

introduction of topsoil where necessary. Given the nature of infill disturbances, 

topsoil introduction may be required in areas proposed for revegetation (planting 

and/or seeding) in order to provide a suitable growing medium for vegetation 

establishment. 

• The introduction of ex situ topsoil is not without risk as it may be a source of new 

alien seeds and propagules into the wetland, which could worsen the ecological 

condition of the watercourse. Only approved topsoil sources should be used and 

only applied in areas demarcated by the landscape architect where unsuitable 

growth media are present for the establishment of indigenous vegetation. Additional 

recommendations for the sourcing and implementation of topsoil can be provided 

by the landscape architect. 

• Scarification can be done manually or through the use of machinery on the recreated 

slope of the Infill zone and created 5 m buffer zone.  

• Areas created for planting/seeding should be watered prior to seeding/planting.  

 

4.5. Revegetation recommendations 

Historically, the best revegetation successes achieved in wetlands, which created the most 

diverse indigenous plant assemblages, were obtained through natural succession. This can 

be achieved by broadcasting seeds from a non-invasive, non-persistent annual grass 

species, such as Eragrostis tef, after a stable topography with in situ topsoil have been 

reinstated. Over time indigenous grass, forb and sedge species replace the annual grass, and 

in combination with alien control, wetland habitat with a higher plant diversity becomes 

established. The resultant habitat is more diverse compared to wetland areas that have 

been seeded with a perennial grass seed mix.  

Revegetation through natural succession is the process that is most commonly advocated by 

Imperata Consulting in the majority of wetland rehabilitation instances. However, a 

different approach is recommended given the severely disturbed nature of the wetland, the 

presence of ongoing disturbances (e.g. a high grazing pressure and dumping), and the 

extensive presence of alien plant species, in particular Pennisetum clandestinum. A more 

interventionist approach can be followed that will establish fast growing, perennial and 

indigenous wetland grasses, in an attempt to reduce the reestablishment of P. clandestinum, 

P. clandestinum may, however, still occur in spite of revegetation efforts. This is due to its 

extensive existing presence and the aggressiveness with which it can outcompete 

indigenous species.  
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The following indigenous species are recommended for seeding within the areas prepared 

for revegetation in the Infill and Disturbed outer zones: 

• Cynodon dactylon (should form the primary selected species for revegetation in 

these zones) 

• Eragrostis capensis 

• E. curvula 

• E. gummifloea 

• E. tef 

• Setaria sphacealata 

• Sporobolus africana 

 

Seeds from these species can be broadcasted manually or applied via hydroseeding, 

but without fertilizers mixed into the hydroseeding application. Importantly, the use 

of premixed commercial seed mixtures is not recommended, as it can result in the 

persistence of alien species, such as the grass Chloris gayana and Medicago sativa, 

which should not be included in the seed mixes. Chloris gayana is often used as part 

of hydroseeding, which is not recommended for the study area. The establishment of 

a good vegetation cover is important, especially in disturbed areas that are expected 

to be more prone for the encroachment of alien plants. The application of fertilisers 

and nutrients in wetlands can create unfavourable growing conditions for indigenous 

species that are adapted to soils with a lower nutrient status. Hydroseeding may 

therefore be counter-productive in many cases and provide a competitive advantage 

to alien species.  

Revegetation through natural succession is recommended in the Core wetland area, where 

wetter conditions are present that will be more unfavourable to Pennisetum clandestinum. 

This plan should detail the necessary soil rehabilitation or re-introduction measures that 

will be necessary for the establishment of indigenous seral plant communities in 

transformed areas within the Core wetland area. The re-vegetation of these areas should be 

achieved by the encouragement of the natural process of secondary succession, whereby 

rehabilitated areas are colonised by indigenous pioneer plant communities. The following 

simple rehabilitation plan is recommended in the footprints of localised dump sites that 

have been removed to the NGL: 

• The following are simple rehabilitation recommendations for possible areas of 

scoured soils and other highly degraded areas (e.g. excavated areas and stock piles 

close to wetland habitat). for area that may become disturbed within the wetland 

or wetland buffer, such as areas were alien species have been physically dugout: 

o No ex situ topsoil should be introduced into the Core wetland area  

o Physically dig out remaining patches of alien species, particularly 

P. clandestinum.  

o Access tracks created by TLBs or other heavy motorised vehicles used to 

remove dumped material within the Core wetland area should be ripped and 

scarified prior to seeding. 



 

11 

 

o Create a level surface and scarify bare and compacted substrates by hand 

using a rake to remove remaining clots and small furrows following ripping. 

o Scarified areas and areas where topsoil have been disturbed should then be 

hand seeded with Teff (Eragrostis tef), which is a non-persistent annual 

grass which rapidly (within 6 weeks) provides a dense protective cover that 

helps prevent erosion and creates conditions for the establishment of 

indigenous pioneers grasses such as E. curvula, Cynodon dactylon and 

Hyparrhenia hirta. E. tef should be broadcast onto the rehabilitated areas by 

mixing the fine seed with topsoil of a similar texture at a ratio of 1:3 (per 

volume) and then evenly broadcasting the mixture onto the soils by hand. A 

simple an inexpensive Sachtler type broadcast spreader (e.g. PlantMates 

Model 76300 Broadcast Spreader) can also be used. Once the area has been 

seeded the soils should be lightly compacted by stamping evenly over the 

entire reseeded area.    

o The establishment of indigenous pioneer grasses will be encouraged and 

accelerated by picking mature seeds of such grasses from immediately 

adjacent areas and broadcasting them onto the rehabilitated area. 

o The area must be regularly monitored for the first year after reseeding to 

ensure that alien invasive species that are habitat transformers do not 

become established on the rehabilitated area  

o Introduction of reseeding should ideally be conducted in spring before the 

first rains. 

 

Importantly, P. clandestinum should not be planted anywhere in the wetland. Lawns 

intended for the kick-about lawn area or elsewhere in the study area should be 

established with indigenous grass species, such as Cynodon dactylon.  

The proposed open space development plan indicate the presence of planted tree and shrub 

species in the study area (Figure 2). Trees do not occur naturally in depression wetlands in 

the Highveld. The planting of trees and shrubs are therefore not regarded as part of 

rehabilitation efforts, but as part of the proposed open space development to create a park-

like environment for recreational purposes. Tree planting is therefore regarded as an 

impact on the vegetation component of the wetland as it presents the creation of a non-

natural habitat. Tree planting in highly transformed portions of the wetland that are 

unlikely to be restorable to a natural condition, are regarded to have a minimal impact. 

These highly transformed areas specifically refer to the Infill and Disturbed outer 

zones where tree and shrub planting can occur. No trees or shrubs should be planted 

in the Core wetland area or in the 5 m buffer zone (Figure 1). Only indigenous trees 

and shrubs can be planted in only two wetland zones, namely the Infill and Disturbed 

outer zones.  

Indigenous tree species that can be considered for planting should be frost tolerant and 

occur in the surrounding biome. Recommended species include the following and can be 

expanded through further consultation with a wetland ecologist: 
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• Acacia karroo 

• Buddleja salviifolia 

• Celtis africana 

• Leucosidea sericea 

• Searsia lancea 

• S. pyroides 

 

No non-indigenous ornamental trees, such as Quercus palustris, Celtis sinensis, 

Cinnamomum camphora, Liquidambar styraciflua, Salix babylonica and Taxodium distichum, 

should be planted within the study area.  

 

4.6. Maintenance 

Maintenance during the first and second years are crucial to the achievement of the 

proposed rehabilitation works. Selected aspects will require continuous maintenance to 

ensure that rehabilitation remains successful. Maintenance requirements are provided 

below for different aspects, but also need to be considered along with long-term risks to 

rehabilitation success (see Section 4.7). Aspects requiring maintenance discussed in this 

section can be regarded as threats to rehabilitation that will reverse gains made in 

the event that they are not addressed.  

 

4.6.1. Grazing 

Livestock present in the study area creates a high grazing pressure on wetland vegetation. A 

horse tied to a piece of rope was also recorded in the northern portion of the study area. 

Uncontrolled grazing is also partially responsible for the spread of Pennisetum clandestinum 

into the wetland as root material stick to livestock hooves and move with them through the 

wetland. Livestock will target newly sowed and/or hydroseeded palatable grass species, 

such as Eragrostis tef, and young shoots from germinated seeds in revegetated areas. 

Livestock access can also reintroduce P. clandestinum propagules to bare surfaces where the 

species has been recently controlled (see Section 4.6.2.), resulting in the reestablishment of 

the alien.  

Grazing exclusion is therefore an essential component of the initial revegetation process. It 

is recommended that livestock and other grazers should be excluded from revegetated 

areas for a minimum period of one year. A consultation process with the local community is 

recommended to help achieve this as fencing of areas, which can work well in many 

instances, are expected to be subject to theft for scrap metal.  

After a one year exclusion period, grazing can be reintroduced to revegetated areas in the 

wetland. Grazing can help to control the spread and increase in cover of palatable alien 

species such as the grass Paspalum dilatatum and the forb Verbena bonariensis 
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4.6.2. Alien control 

During the rehabilitation phase efforts should be made to control Pennisetum clandestinum 

within the Core wetland area and surrounding wetland zones. P. clandestinum is a well-

known, aggressive invader and transformer of Highveld wetland habitats and should be 

controlled as is practically possible. Long-term successful control of this species is difficult 

as it can rapidly recolonise areas where it has been previously treated. Efforts should be 

made to prevent new plantings in wetland habitat and the wetland buffer zone, while the 

expansion of existing established areas should be minimised through control in an attempt 

to prevent the expansion of the alien species.  

P. clandestinum is particularly sensitive to glyphosate, which can be used for general 

control. It should be controlled using an herbicide containing glyphosate soluble 

concentrate (at concentration of 360g/l) as the active ingredient, e.g. Glyphosate 360 or 

Roundup. Apply at a rate of 4l/ha on active growth during summer. Do repeated follow-ups 

to spray regrowth during the growing season. Small infestations can be controlled by 

physically removing rhizomes and then repeatedly spraying any new growth from 

remaining rhizome fragments. Ideally, dense, almost monospecific stands of this species, 

should be burnt after the first frosts in winter, and the regrowth sprayed in spring. Any 

regrowth should then be controlled by removing remaining living rhizomes by hand or 

respraying dependent on the extent of regrowth.  No planting of this species, either as a 

lawn in areas adjacent to wetland habitats or for rehabilitation and soil stabilisation 

purposes should be permitted Care must be taken to ensure that superficially similar 

indigenous grass species that can co-occur with Kikuyu in wetland habitats (e.g. 

Hemarthria altissima and Paspalum vaginatum) are not controlled.    

It is recommended that a thorough and site specific alien control plan is developed for the 

wetland shortly after the rehabilitation phase is completed. Such an alien control plan can 

help to address new alien species that have become established as a result of construction 

and rehabilitation disturbances. This plan can also help to evaluate the success of 

P. clandestinum control and provide an opportunity to determine a future course of action 

for the management of this species.  

Burning as a means to help managed vegetation is frequently recommended as part of 

wetland rehabilitation actions. Appropriate grazing levels and burning frequencies will not 

only ensure that good vegetation condition and biodiversity levels are maintained, but will 

also assist with the control of ruderal and agestral weeds. Burning as a vegetation 

management option is expected to be constrained due to the urban setting of the wetland. 

 

4.6.3. Use of fertilizers 

Fertilizer applications are not recommended during the initial revegetation process, as it is 

expected to result in the further encroachment of alien species. Fertilizer applications may 

be required post-rehabilitation, once the new vegetation has become established, to help 

ensure viable growing conditions in substrates that are poorly suited as a growth medium. 

Fertilizer use should be restricted within the study area and only applied to selected areas, 

such as the revegetated areas in the Infill and Disturbed outer zones. Fertilizers should not 

be applied to the Core wetland area. Low intensity use of slow release fertilizers is 

recommended. Exceptions, such as fertilizer application in the 5 m buffer zone, should only 

be undertaken in the event that poorly vegetated patches persists.  
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4.6.4. Access control 

Access control into the wetland is currently non-existent as the majority of the area is 

unfenced with easy access to vehicles and people to dump construction material or 

domestic refuse. These continue disturbances provide the ideal opportunity for the 

reestablishment of alien species in the wetland and the smothering of natural wetland 

vegetation. Both of which will lower the ecological integrity of the depression wetland.  

Means to control access through berms and ballards to prevent vehicle access into the 

wetland will be applied in the final design, but concerns remain about dumping by 

pedestrians (pers. comm. Ms Tosca Grünewald) 

 

4.7. Monitoring 

Monitoring during the rehabilitation phase is essential to track progress and adherence to 

recommendation. Monitoring will help to identify what worked, where failures occurred 

and where a modified approach is required. Monitoring by a landscape architect, with input 

from a wetland ecologist where required, should be a priority to ensure that rehabilitation 

is achieved and that money is not wasted.  

 

4.8. Long-term rehabilitation needs and sustainability 

Section 4.7 discusses the importance of follow-up maintenance for achieving rehabilitation 

success. Failure can occur speedily and easily. Further rehabilitation intervention related to 

non-projected related aspects are also required to help prevent the degradation of the 

wetland in spite of rehabilitation efforts. 

These concerns refer primarily to continued low water quality inflows into the wetland 

through stormwater inlets and secondly to continued unauthorised access into the wetland 

that will result in unending dumping. Rehabilitation works as described in the above will 

ultimately fail if stormwater with a low quality, due to sewage contamination, continue to 

flow into the wetland, or while dumping remains ongoing.  

Improved stormwater control and preventative sewage pollution measures are required in 

the catchment of the wetland in order to address the water quality impact. Reliable and 

continuous access control into the wetland will also be required. A continuous increase in 

livestock numbers will increase grazing pressure and impact further on the condition of 

wetland vegetation. Addressing these impacts require long-term plan and solutions that fall 

beyond the scope of this report, but the importance to resolve these impacts are critical to 

the success of rehabilitation efforts and the prevention of further wetland degradation.  

The proposed open space development plan makes provision to implement five litter traps 

at stormwater inlets in the wetland (Figure 2). Litter traps can help to reduce solid waste 

from entering the wetland, but will require frequent maintenance, such as cleaning, by the 

municipality in order to function effectively.  

The ecological condition of the wetland can improve as a result of the proposed 

rehabilitation works, but will not be secure without catchment-scale intervention and a 

change in landuse practices within the wetland.  
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Sincerely 

 

Retief Grobler 

Owner and Wetland Ecologist 

Imperata Consulting 



 

16 

 

5. REFERENCES AND FURTHER READING 

 

Department of Water Affairs and Forestry. 2005. A practical field procedure for 

identification and delineation of wetlands and riparian areas. Edition 1. Department of 

Water Affairs and Forestry, Pretoria. 

Department of Water Affairs and Forestry (DWAF). 2008. Updated Manual for the 

Identification and Delineation of Wetlands and Riparian Areas, prepared by M. Rountree, A. 

L. Batchelor, J. MacKenzie and D. Hoare. Report no. XXXXXXXXX. Stream Flow Reduction 

Activities, Department of Water Affairs and Forestry, Pretoria, South Africa. 

Department of Water Affairs and Forestry. 2007. Manual for the assessment of a Wetland 

Index of Habitat Integrity for South African floodplain and channelled valley bottom 

wetland types by M. Rountree (ed); C.P. Todd, C. J. Kleynhans, A. L. Batchelor, M. D. Louw, D. 

Kotze, D. Walters, S. Schroeder, P. Illgner, M. Uys. and G.C. Marneweck. Report no. 

N/0000/00/WEI/0407. Resource Quality Services, Department of Water Affairs and 

Forestry, Pretoria, South Africa. 

Department of Water Affairs and Forestry. 2009. Government Gazette No. 32805. Impeding 

or Diverting the Flow of Water in a Watercourse [Section 21(c)] and Altering the Bed, 

Banks, Course or Characteristics of a Watercourse [Section 21(i)]. Pp66-71, Pretoria. 

GDARD. 2011. Requirements for Biodiversity Assessments. Directorate of Nature 

Conservation: Technological Services. Gauteng Department of Agriculture and Rural 

Development (GDARD), Johannesburg. 

Grobler, L.E.R. 2020. Wetland Delineation Study for the Proposed Tuna Park Open Space 

Project, Nigel, Gauteng Province. Specialist report by Imperata Consulting for NuLeaf 

Planning and Environment Pty (Ltd). Pretoria. 

Macfarlane D.M, Kotze D, Walters D, Ellery W, Koopman V, Goodman P, and Goge C. 2008. 

WET-Health: A Technique for Rapidly Assessing Wetland Health. WRC Report TT 340/08. 

Water Research Commission, Pretoria. 

Ollis, D.J., Snaddon, C.D., Job, N.M. & Mboma, N. 2013. Classification System for Wetlands and 

other Aquatic Ecosystems in South Africa. User Manual: Inland Systems. SANBI Biodiversity 

Series 22. South African National Biodiversity Institute, Pretoria. 

Rountree, M.W., Malan, H. and Weston, B. (Editors) 2013. Manual for the Rapid Ecological 

Reserve Determination of inland wetlands (Version 2.0). Joint Department of Water 

Affairs/Water Research Commission study. Pretoria. 

 


