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KEY DEFINITIONS AND CONCEPTS  

Ecological Category is used to define and type the ecological condition of a water resource in either the present, 

past or future in terms of the deviation of biophysical components from the natural state or Reference Condition.  

Ecological Importance and Sensitivity (EIS) provides an indication of the presence of rare and/or sensitive 

species and sensitive habitats within an aquatic ecosystem. The ecological importance is an expression of its 

importance to the maintenance of biological diversity and ecological functioning on local and wider scales. 

Ecological sensitivity (or fragility) refers to the system’s ability to resist disturbance and its capability to recover 

from disturbance once it has occurred 

Present Ecological Status (PES) of a water resource refers to the current ecological condition of the resource or 

a component of the resource, derived from, or described as a change for the worse from a described Reference 

Condition, which ideally relates to the historically natural condition 

Recommended Ecological Category is the desired ecological condition of an aquatic ecosystem that is 

recommended a water resource be managed as that allows for a certain level of ecosystem function and 

supports certain habitats and biota 

Rehabilitation (ecological) refers to measures taken in the process of returning an impacted area to a condition 

ecologically similar to a desired ecosystem structure, function, biotic composition and associated ecosystem 

services. Rehabilitation thus entails undertaking certain remedial action to minimise the adverse impacts on the 

environment and to prevent further environmental degradation from occurring, continuing or recurring. 

Restoration (ecological) is the practice of renewing and restoring degraded, damaged, or destroyed ecosystems 

and habitats in the environment back to their former (‘pre-development natural state’) by active human 

intervention and action. 

Watercourse and wetland rehabilitation refers to the process of assisting recovery of a degraded watercourse 

or wetland in terms of the condition, function, and associated biodiversity, or in maintaining the health of that 

aquatic ecosystem that is threatened by degradation, through the implementation of remedial interventions or 

proactive preventative measures. It involves the manipulation of the physical (e.g. blocking drainage canals), 

chemical, or biological characteristics (e.g. assisting the regeneration of the natural vegetation and/ or clearing 

of invasive alien species on the wetland site or in its buffer zone) of a degraded wetland system in order to repair 

or improve wetland integrity and associated ecosystem services. 

Watercourse'' means -  (a)  a river or spring;  (b)  a natural channel in which water flows regularly or 

intermittently;  (c)  a wetland, lake or dam into which, or from which, water flows; and  (d)  any collection of 

water which the Minister may, by notice in the Gazette, declare to be a watercourse, and a reference to a 

watercourse includes, where relevant, its bed and banks (National Water Act 36 of 1998) 

Wetlands are defined as “land which is transitional between terrestrial and aquatic systems where the water 

table is usually at or near the surface, or the land is periodically covered with shallow water, and which land in 

normal circumstances supports or would support vegetation typically adapted to life in saturated soil” (National 

Water Act 36 of 1998)  
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1. INTRODUCTION 

This document serves to provide a concept rehabilitation plan for the wetland habitats on the Remainder of Erf 

3823 in Noordhoek that forms part of the larger Lake Michelle development. Phase 8 lies between the already 

developed phases of Lake Michelle (i.e. Phases 1 – 7) to the southwest and Noordhoek Main Road to the 

northeast (See Figure 1). The Lake Michelle development is an artificially deepened lake (formerly a seasonal 

saltpan) that accommodates a residential marina/waterfront development.  

 

Figure 1. Orthophotograph of the site and its surrounding area, taken in 2010 

The proposed development on the Remainder of Erf 3823 consists of a multifunctional mixed-use residential 

development (retirement / elderly housing) with an informal layout, guided by the site’s natural attributes and 

characteristics. A total of 110 dwelling units for retirement living is proposed. The development will also include 

a lifestyle center or clubhouse complex, which would provide a range of communal services and facilities such 

as a reception area, bistro/coffee bar/kitchen, dining room, lounge, games room, gym, pool, launderette and 

salon. No frail care facility is included in the development. 

A large portion of the site comprises a wetland area with the following wetland habitats: Seasonal wetland fringe 

habitats and associated vegetation such as Juncus kraussii; more permanently wet reed bed that is dominated 

by Typha capensis bulrush and common Phragmites australis reeds; Excavated stormwater canal and small dam; 

Deepwater lake areas that are fringed with Schoenplectus scirpoides; and Saltmarsh pans that are typified by the 

halophyte Sarcocornia natalensis. 
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Recent assessments of the wetland habitats document the decline of the salt marsh wetlands due to stormwater 

impacts on these areas. These salt marsh wetlands are however still intact within a wider reed bed area and are 

still considered important to maintain. As part of the development proposal for the property, it was proposed 

that a conservation area of approximately 9 hectares be established within the center of the site that will 

comprise the existing salt marsh/pans within a wide buffer area. The existing dense Phragmites and Typha reed 

bed within this area will be replaced by a mosaic of seasonal depression wetlands with the pans. Low berms will 

be utilised to divert incoming stormwater and ensure the integrity of the wetland type created in the area. Use 

of the area will be limited to walkways on raised boardwalks and for any maintenance activities required. 

The focus of the conservation area that will be established is to ensure the sustainability of the locally unique 

salt pan habitat. Through the removal of the current dense Phragmites and Typha reedbed and re-creation of 

seasonal wetland, the entire wetland offset area will have improved habitat for aquatic biota known to occur in 

the area. While the Western Leopard Toad is a known endangered toad species occurring in the area that was 

identified as a target species during the consideration of the future for the wetland areas, the area was in general 

found to be naturally too saline for breeding of the toad, while the reed bed also hampered the mobility of the 

toads through the wetland area. In addition to the central wetland conservation area, a portion of the existing 

Juncus Wetland area measuring approximately 8000 m² has been retained and a stormwater management 

system developed that will contain wetland habitats. This rehabilitation plan is intended to describe the works 

that would be required to rehabilitate and where applicable create the wetland habitats within the site. 

 

2. DESCRIPTION OF EXISTING AQUATIC FEATURES ON THE SITE 

Wetland areas identified during the field assessment can be characterised according to Table 1 as follows (See 

Figure 2 for mapping of existing wetland extents):  

• Seasonal depression dominated by the rush Juncus kraussii (Wetland A) (Figure 3); 

• Reedbed depression that is dominated by Phragmites reeds and Typha bulrushes (Wetland B) 

(Figure 4); 

• Permanent open water with marginal Schoenoplectus maritimus sedges (Wetland C) (Figure 5); 

• Stormwater channel dominated by Typha bulrushes (Wetland D) (Figure 6); and 

• Saltmarsh depressions dominated by Sarcocornia natalensis (Wetland E, Wetland F and Wetland G) 

(Figure 7). 

A small dam occurs in the northern part of the wetland that was excavated more than 30 years ago and appears 

to be linked to groundwater rather than surface water.  
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Figure 2. Orthophotograph with the mapped wetland features at the site 
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Figure 3. View of the seasonal wetland fringe (Wetland A) 

 

Figure 4. View of the permanently wet reed bed (Wetland B) 

 

Figure 5. View of the deep water lake areas that are fringed with Schoenplectus scirpoides (Wetland C) 
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Figure 6. View of the storm water canal (Wetland D) 

 

Figure 7, View of the southern salt marsh/pan (Wetland E) 

Table 1. Classification of wetland areas within study area 

Name 
Seasonal fringe 
Wetland A 

Reed bed 
Wetland B 

Lake fringe 
Wetland C 

Stormwater canal 
Wetland D 

Salt marsh 
Wetland E,F &G 

Extent within site 1.25ha 7.8ha 0.9ha  0.2ha 1.4ha 

System Inland 

Ecoregion Southern Folded Mountains 

Landscape setting Valley floor depression Channel bottom Depression/pan 

Long zonation Not applicable 

Drainage Ground & surface water; primarily groundwater Surface water 

Seasonality Seasonal Perm/seasonal Permanent Seasonal 

Modification Moderate Mod to large Large to serious  Moderate 

Geology Quaternary quartz sand Calcrete deposits 

Terrestrial Veg Hangklip Sand Fynbos with Cape Lowland Freshwater Wetlands 

Dominant wetland 
vegetation 

Juncus kraussii 
P. australis & 
T. capensis 

Schoenoplectus 
maritimus 

Typha capensis 
Sarcocornia 
natalensis 

Substrate Sand Clay 

Salinity Brackish, increasing in salinity in the salt marsh area particularly in summer 
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The remnant saline wetlands (Wetlands E, F and G) are in a largely natural to moderately modified ecological 

condition however the extent of the wetland areas (and in particular Wetland G) has been reduced from about 

10ha within the site to its current extent of 2.6ha. This loss of wetland area has largely been replaced by reed 

bed wetland (Wetland B) and permanent open water (Wetland C), wetlands that are in a largely modified 

ecological state. The seasonal depression (Wetland A) is a remnant of the marginal wetland area that would 

previously have surrounded the salt marsh area and is in a moderately modified ecological condition. The 

wetland associated with the stormwater channel (Appendix D) is artificial and is considered to be in a seriously 

modified ecological state. 

Table 2. WET-Health Present Ecological Status (PES) assessment of wetland areas in the study area 

Components 
Method 
used for 
assessment  

Wetland A Wetland B Wetland C Wetland D Wetland E, F Wetland G 

PES%  
PES 
Cat. 

PES%  
PES 
Cat. 

PES%  
PES 
Cat. 

PES%  
PES 
Cat. 

PES%  
PES 
Cat. 

PES%  
PES 
Cat. 

Hydrology PES 
Hydro 
Module 

80 % B/C 60 % C/D 30 % E 30 % E 75 % C 65 % C 

Geomorphology 
PES 

Geomorph 
Module 

77 % C 77 % C 83 % B 53 % D 87 % B 77 % C 

Water quality 
PES 

Landuse-
WQ Model 

89 % A/B 89 % A/B 89 % A/B 89 % A/B 89 % A/B 89 % A/B 

Vegetation PES Veg Module 61 % C/D 47 % D 5 % F 17 % F 75 % C 74 % C 

Overall 
Wetland PES 

WET-Health  74 % C 61 % C/D 38 % D/E 33 % E 78 % B/C 71 % C 

The wetland areas, except for the wetland associated with the stormwater channel are deemed to be of a high 

Ecological Importance and Sensitivity (EIS). The wetland area as a whole provides a habitat of endangered biota 

(Western Leopard Toad) and comprises a relatively unique habitat. The seasonal and saltmarsh wetlands are 

specifically sensitive to flow and water quality changes. 

Table 3.  Results of the EIS assessment for the wetland areas 

Biotic Determinants Wetland A Wetland B Wetland C Wetland D Wetland E, F & G 

Rare and endangered biota 3 2 2 1.5 3.5 

Unique biota 2.5 2 2 1 3.5 

Intolerant biota 2.5 2 2 1 3.5 

Species/taxon richness 3 2 2.5 1. 2 

 Aquatic Habitat Determinants      

Diversity of aquatic habitat types or features 3 2.5 2 1 2 

Refuge value of habitat type 2.5 2 3 2 2 

Sensitivity of habitat to flow changes 3 2.5 2 1 3.5 

Sensitivity of flow related water quality changes 3 2.5 3 1 3.5 

Migration route/corridor for instream and 
riparian biota 

3 3 3 2 3 

National parks, wilderness areas, Nature 
Reserves, Natural Heritage sites, Natural areas, 
PNEs 

2 2 2 1.5 2 

EIS CATEGORY High High High Moderate High 

In terms of goods and services, the wetland areas B (reed bed) and C (open water) provide the most goods and 

services in terms of flow and water quality mitigation due to their size however Wetland A (seasonal) and 

Wetlands E, F and G (saline wetlands) are more important in terms of maintenance of biodiversity. The ability of 
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these wetlands has however been significantly reduced as a result of the reduced extent of the wetlands. 

Wetland D (stormwater channel) provides little in terms of goods and services. 

 

3. DRIVERS OF THE WETLAND HABITAT FORMATION 

Soils: The Geotechnical investigation of the site indicated that the in-situ soils in the area of the wetlands 

comprise both cohesive and cohesionless soils. The investigation was however focused on the fill material on 

the site and a detailed distribution of the underlying natural soil level is unknown. The cohesive soils were found 

to include, organic-rich clays and sand. The thickness of soil varies throughout the wetland area. Auguring and 

site conceptualisation, undertaken by GEOSS for the Geohydrological Assessment of the site, indicated that the 

site is underlain by an extensive layer of clay that has accumulated in the original pan. 

Geohydrology: A perched water table occurs within the site that is located within the sand on top of the thick 

underlaying clay layer. The overlying sands that form the perched water table allow for the lateral movement of 

groundwater from the hillslope towards the lake. The wetland area is indicated to occur where the groundwater 

discharges from the contact between the sandstone of the Peninsular Formation and the underlying lower 

permeable Graafwater Formation and granite. The quality of groundwater varies seasonally but is typically of a 

low salinity. 

Hydrology: Surface water contributions to the wetland is in the form of stormwater runoff from the hillslope 

that is increasingly being developed and has the typical characteristic of stormwater runoff from an urbanised 

environment, i.e. less seasonal or more regular flow (elevated summer flow) that is nutrient-rich. In addition, 

the wetland area receives water surface from the lake when there are increased runoff to the lake and an 

elevated water level that allows the entire wetland area to be inundated. For most of the year, the salt marsh 

areas must remain dry and are only inundated in winter. The seasonal wetlands should also become dry at the 

end of summer but can remain wetter for a longer period. The periods of inundation of the wetlands are 

determined by the amount of surface water entering the site as well as the ground levels. 

Topography: The site falls within the extended floodplain of Wildevoelvlei at an altitude of approximately 5 to 

10m above mean sea level. The area consists of a low-lying flat valley floor and floodplain that is surrounded by 

mountains of the Cape Peninsular. A low ridge at Sun Valley separates the Noordhoek Valley from the Fish Hoek 

Valley in the east. The Atlantic Ocean occurs to the west. The Noordhoek Saltpan is thought to be a remnant 

tidal lagoon that formed behind low mobile dunes along the beach. These dunes have now almost completely 

disappeared/shifted. The hollow pan that formed behind the dunes widened and deepened by wind action on 

the poorly vegetated surface in the dry summer months. A survey of the site is included in Appendix A. The levels 

of the wetlands are of particular importance to the salt marsh habitat that requires a very specific pattern of 

inundation. These levels must not be altered as part of the rehabilitation works to ensure that this particular 

driver of the salt marsh habitat is not altered. 
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4. REHABILITATION PLAN SCOPE AND ASSUMPTIONS  

Key elements that should form part of a wetland rehabilitation plan are the following: 

• An outline of the assumptions and limitations associated with the wetland rehabilitation is provided 

below; 

• Landscape Plan that indicates the location and extent of the various wetland habitats that will be 

created within the wetland area; 

• Plant species lists for the wetland habitats; 

• Methods for the rehabilitation and establishment of the wetland; 

• Wetland Design requirements to address the suitability of habitat for aquatic fauna; 

• Phasing plan for the phased implementation of the rehabilitation measures; 

• Plan for the operation and maintenance of the wetland (Will comprise a separate Maintenance 

Management Plan); and 

• Monitoring and auditing of the wetland area. 

It should be noted that this rehabilitation plan is still conceptual, based on the data currently available for the 

site. Information that has informed this plan comprises of the following: 

• Bradshaw R.A. and Associates. (2018). Evergreen Lake Michelle Remainder Erf 3823 Noordhoek: Report 

on Geotechnical Investigations; 

• Burger, M. (2018). Lake Michelle Phase 8 (Erf 3823): Western Leopard Toad study and impact 

assessment; 

• Day, L. (2014). Lake Michelle: Re-visiting wetlands potentially affected by the proposed Phase 8 

Development. Freshwater Consulting Group Report to Doug Jeffery Environmental Consultants; 

• De Lange, F. (2017). Amphibian Specialist Report: Freshwater Impact Assessment, MMP, Wetland offset 

and Wetland design – Phase 8 Lake Michelle, Noordhoek, Cape Town, Western Cape Province; 

• GEOSS. (2017). Geohydrological assessment and conceptualisation – Lake Michelle, Noordhoek; 

• Heinecken, TJ (1985). Report No 27 Wildevoelvlei/Noordhoek (CW28). Estuaries of the Cape: Part II 

Synopses of available information on individual systems. CSIR, Stellenbosch; 

• Icon Consulting Engineers. (2017). Phase 8, Evergreen Lake Michelle Erf 3823, Noordhoek. Management 

of Urban Stormwater Impacts. Letter to the City of Cape Town, dated 5 November 2017; 

• Low, B and Pond, U. (2001) Lake Michelle: Saltmarsh Wetland Assessment. Flora. Report to Ecosense; 

• Low, B (2014). Lake Michelle Botanical Re-Assessment and Evaluation of changes between 2001 and 

2014; 

• Southern Waters (2001). Lake Michelle: Saltmarsh Wetland Assessment. Final Report. Prepared for 

Ecosense Consulting;  

• Todd, S. (2018). Lake Michelle Erf 3823 - Phase 08: Specialist Flora Basic Assessment Study; and 

• Van Wieringan, M and Associates. (2001). Geohydrological, Hydrological and Geotechnical Report on 

the Saltmarsh Wetlands in Phases 8 and of Lake Michelle Development, Noordhoek for Ecosense 

Consulting Environmentalists and Ecologists. 
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The site has also been surveyed at 1m intervals. The Landscape Plan and a survey of the site are included as 

Appendix A. 

 

5. REHABILITATION OBJECTIVES AND RECOMMENDATIONS 

5.1.  LOCATION AND EXTENT 

The area to be rehabilitated comprises the central conservation area on the Remainder of Erf 3823 in 

Noordhoek. A portion of the south-western corner of the site where there is seasonal wetland will also be 

retained and rehabilitated. New wetland habitats will also be created within the proposed stormwater 

management area.  

Under natural conditions, the aquatic features within the site would have comprised of a mix of salt 

pan/saltmarsh with seasonal wetland areas as can be seen in the adjacent wetland areas to the west of the site. 

The wetlands on the site and adjacent areas have become increasingly dominated with reedbeds as a result of 

the increasing nutrient rich-stormwater draining into the area from the surrounding developed areas. 

 

5.2.  RECOMMENDED ECOLOGICAL CONDITION  

Based on the present ecological condition and ecological importance assessment of the aquatic features within 

the site, the recommended ecological categories that guide the proposed rehabilitation measures are as follows: 

• Conservation area comprising of a mosaic of Saltmarsh depressions and Seasonal depression: B 

Category (largely natural); and  

• Wetland areas along Lake Michelle fringe and within stormwater areas: C Category (moderately 

modified). 

Resource Quality Objectives associated with the above recommended ecological conditions will be provided in 

the detailed final design of the wetland areas and should inform the monitoring of the aquatic ecosystems.  

 

5.3.  REHABILITATION OBJECTIVES  

Key rehabilitation objectives that relate to the goods and services provided by the wetlands to be rehabilitated 

within the site are to: 

Wetlands within Conservation Area and Lake Michelle Fringe Wetlands: 

• Improve the aquatic habitat and biodiversity of these aquatic ecosystems; and  

• Improving the aesthetic value of the wetlands. 
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Stormwater Wetlands: 

• Improve the flood attenuation and flow regulation capacity of runoff water; 

• Amelioration of the water quality of runoff water; and  

• Increase sediment trapping within the wetland areas; 

Much of the above objectives can be achieved through removing the reedbed that currently dominates the 

wetland habitats, mitigating the stormwater that enters the site, limited reshaping of the aquatic habitats, 

reintroducing suitable local indigenous vegetation, and controlling the growth of alien vegetation within the 

river corridor and wetlands. 

 

5.4.  GUIDING PRINCIPLES  

The following principles should guide the wetland rehabilitation process to ensure the functionality provided by 

the wetlands is such that it would assist in the management of biodiversity and water quality: 

• Biodiversity within the wetlands should be the goal, to prevent single species, or a limited number of 

species, dominating the wetland areas; 

• Plant species used in the wetlands should be based on what would naturally have occurred in the area; 

• The principle aim is to create a natural functioning system; 

• The key drivers for the salt marsh and seasonal wetland habitats should be maintained, that is:  

o Flow: Inundation with water only during the wetter winter months. This is primarily 

determined by rising lake levels as it relates to the elevation of the ground level in the wetlands 

and preventing additional stormwater runoff from the adjacent developed areas. The 

wetlands in the conservation area should thus only be rainfed and as a result of inundation 

from the lake; and 

o Water quality: Inundation of these wetlands should primarily be with water from the lake and 

not with fresh stormwater runoff from the adjacent land; and 

o Habitat: Shaping of the seasonal wetlands but no shaping of the saltmarsh areas; 

• Rehabilitate the wetlands actively (Removal of invasive alien vegetation, clearing of nuisance bulrush 

and reeds beds and some reshaping of the seasonal wetland habitat) and then allowing the 

rehabilitation progress to continue passively in the majority of the wetland areas; 

The main drivers (or principle elements) that will determine the rehabilitation and the establishment of the 

wetland areas are the water (depth, duration of saturation), topography, soil types and water quality within the 

wetland area. All other biological aspects will be a response to these drivers. 

Due to the very large extent of the wetland area to be rehabilitated, the key to the implementation of the 

rehabilitation is a phasing plan that guides the rehabilitation of the wetland area according to a prioritisation of 

focus areas for rehabilitation actions. This allows for the progressive and adaptive implementation of the 

rehabilitation that responds to the observed responses in the wetland area to the actions already undertaken. 

Priority areas for rehabilitation would be the seasonal wetland area in the south-west of the site and clearing of 

invasive reeds directly adjacent to the salt marsh areas by hand. Further clearing of invasive reeds and bulrushes 

could commence on the outer edge of the wetland. Use of machinery could potentially be utilised on this out 
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edge as the remaining reedbed would provide a protective buffer for the salt marsh. This area would then be 

where the stormwater berms would be constructed and commencement of the construction of seasonal 

wetland habitat within the conservation area could take place. The remaining reedbed could be removed 

progressively over a number of years with revegetation of the areas with the recommended wetland vegetation 

immediately thereafter.  

There is also a separation of the site between the focus area for rehabilitation and that intended for 

development with separate contractors appointed for these two areas working under two separate 

Environmental Management Plans. 

 

5.5.  KEY RECOMMENDATIONS 

Key recommendations to ensure the desired ecological condition of the aquatic ecosystems would be achieved 

are as follows: 

• The excavations within the wetland areas should be filled and limited shaping of the wetland areas to 

create suitable wetland habitat should be undertaken;  

• The wetland areas and buffer zones should be rehabilitated such that invasive alien plants and nuisance 

reed growth are removed and the areas replanted with suitable indigenous plants; 

• Shaping and revegetation of the wetland areas should be according to the advice of a suitably qualified 

aquatic ecologist; 

• The propagation and or supply of vegetation for the wetland areas should be overseen by a wetland 

horticulturalist; 

• Rehabilitation of the conservation wetland area should be in a phased manner, starting with the 

clearing of alien vegetation and nuisance reeds adjacent to the salt marsh areas, followed by some 

reshaping of this area and vegetating this area with local indigenous seasonal wetland vegetation as 

listed in the recommended plant list. The diversity of habitat and the responding wetland vegetation 

should be progressive and in response to how the area reacts to the initial clearing of reeds and shaping 

of the area surrounding the salt marsh area. The wetland is thus likely to take several years to be 

established and will require hands-on specialist management throughout this period; 

• Proper stormwater management measures should be implemented to prevent as far as possible the 

runoff from the developed areas from directly discharging into the freshwater features;  

• The growth of invasive alien plants within the buffer areas should be monitored and controlled 

particularly within any disturbed areas adjacent to the freshwater features; 

• Should the development be approved and before commencement, a detailed formal design for the 

rehabilitation of the wetland area must be compiled to accommodate the establishment of a wetland 

area that will be conducive for the protection of the saltmarsh areas and the conservation of not only 

the leopard toad but other indigenous frog species. The wetland design needs to take cognisance of 

the following: 

o links of the wetland to other areas in terms of the migration of toads and frogs; 

o the water levels that should be managed and maintained in the wetland area to prevent the 

domination of the wetland with reeds and bulrushes; 
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o long term management of vegetation and habitats to ensure long term compliance with the 

recommended creation of a diversity of habitats that will be suitable for the biological species 

that occur in the area;  

• Maintenance of the wetland areas should be undertaken in accordance with the approved 

maintenance and management plan to ensure long term management of the wetland area; and 

• A detailed and adaptive programme of monitoring of inundation patterns, groundwater levels; water 

quality and the vegetation and biotic responses should take place from the onset. 

 

6. REHABILITATION PLAN: METHOD STATEMENTS 

The key activities that need to take place for the rehabilitation of the wetland areas comprise of the following: 

1. Removal of the dense bulrush and reed bed that currently occurs within the site; 

2. Clearing of invasive alien vegetation within the site; 

3. Infilling of certain areas in and adjacent to the wetland areas; 

4. Limited shaping of the wetland areas (seasonal and stormwater wetlands and not the salt marsh areas); 

5. Revegetation of the cleared areas. 

Detail on the methods that would be used to undertake these activities is provided below. These activities would 

be followed by longer-term maintenance and management of the wetland areas that are addressed in an 

approved Maintenance and Management Plan for the site.  

Note should be taken of the mitigation measures that have been provided by the Department of Environmental 

Affairs and Development Planning for works within watercourses and wetland areas that have been included as 

Appendix B. 

 

6.1.  CLEARING OF NUISANCE GROWTH OF REEDS  

Phragmites reeds and Typha bulrushes although indigenous aquatic vegetation, under optimal conditions of a 

constant water supply that is nutrient-rich as is typical stormwater runoff water from developed areas, tend to 

proliferate and result in a nuisance growth as is currently the case within the site. The roots of these plants also 

tend to trap freshwater and sediment and will alter the habitat and increase the rate at which sediment will 

accumulate at the site.  

The removal of bulrush and common reeds should be phased and progressive to minimise the impact on the 

area. The general approach should be to cut the plants in autumn when the plants have died back and to 

continuously cut any regrowth. the dead material can be removed in spring when water levels drop. The use of 

herbicides in the wetland areas should only be as a last resort and under specialist guidance. Specific care should 

be used in the clearing of the areas directly adjacent to the salt marshes to not disturb these sensitive areas. 

During the process, the saltmarsh areas should be very clearly demarcated with danger tape and treated as no-

go areas (even to trampling). 
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PHRAGMITES REEDS 

Phragmites are usually controlled using an initial herbicide treatment followed by mechanical removal (e.g., 

cutting, mowing) and annual maintenance. Hand cutting can remove individual plant stems or very small stands 

of Phragmites; however, a brush cutter is more effective for large, dense stands. The cutting blade should be set 

to a mowing height greater than 12 cm to help minimize impacts to small animals and indigenous plants. 

Removal of Phragmites through digging and hand pulling is ineffective due to the extensive root system created 

by this plant. Disturbing the soil through mechanized disking or raking may also contribute to the rapid expansion 

of Phragmites as well as cause turbidity in the water column and is not recommended. The following approach 

is thus recommended: 

• Foliar spray of herbicide must be done in autumn (April) before the winter rainfall period, as plants move 

nutrients from the leaves to the roots before growth ceases in winter. The start of this process is indicated 

on the plant by a split leaf-tip and continues with drying/browning of the leaves; 

• Apply an herbicide, mixed according to the instructions (300ml/10 liters of Glycophosphate 360/MAMBA 

with 0.1% wetting agent and the dye or as advised by Working for Water agent or another suitably qualified 

person), to the leaves only: 

• Applications should be using a low pressure, fine droplet spray from a narrow cone nozzle that applies the 

poison directly to the plants; 

• The herbicide travels to the roots killing them and reducing the growth of new shoots while the dye shows 

that an adult plant has been treated; 

• DO NOT cut the stems of sprayed plants as this stimulates the growth of new stems that are denser and 

greater in height;  

• Sprayed areas will resprout vigorously and must be sprayed the following year; and 

• Plants must be left to rot until dead and can be removed the following season. 

 

TYPHA BULRUSHES 

Controlling excessive Typha growth is extremely difficult and can be quite costly, particularly in natural systems 

such as in the case at the site. Herbicides (those used for Phragmites reeds) can be effective when applied while 

the plant is flowering. The decaying plant material that results however accumulates and causes hypertrophic 

conditions, while providing a good substrate for the regrowth of Typha. Manual removal works best on small 

seedlings when they can be easily pulled out of the damp soil and may work for certain areas within the site. 

Controlling Typha through fire and physical cutting in conjunction with flooding has been indicated as the most 

successful method for control but unfortunately, this may be complicated in built-up areas such as at the site. 

The most effective control for the site would thus appear to be a combination of mechanical and hand cutting 

at the end of the growing season and when water levels are low, two clippings about a week or two apart will 

achieve the best results, but then the cut area must be submerged as soon after in at least 8 to 10 cm of water 

when water levels rise again.  
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6.2.  ALIEN VEGETATION CLEARING 

The purpose of this activity is to remove invasive alien vegetation from the river channel as well as any nuisance 

indigenous vegetation growth that may block the channel. Currently, the invasive alien vegetation within the 

wetland areas comprises Acacia saligna, A. cyclops, Cestrum laevigatum, Schinus terebinthfolius, Myoprum 

tenifolium, Ipomaea sp., Paspalum sp. and Pennisetum clandestimun that should be removed as it is a declared 

invasive plant species (Category 1, 2 and 3 Listed Invasive Species, listed in terms of section 70(1)(a) of the 

National Environmental Management: Biodiversity Act, 2004 as species which must be controlled). 

The general approach to alien vegetation clearing within the wetland areas is as follows: 

• Identify alien plants to be removed. If unsure, please contact the Department of Agriculture or CapeNature 

for assistance. Regular monitoring and control of alien vegetation should be undertaken to ensure that the 

plants are removed while still young saplings that can more easily be removed (usually pulling of seedlings 

by hand is possible when the soil is wet). This also prevents the spread of the alien plants once seeds have 

been produced; 

• Avoid trampling or clearing indigenous vegetation by using established paths where possible; 

• Clear alien vegetation according to the described alien vegetation removal methods for each invasive 

species as provided in the detailed method statements or with the methods and herbicides/biological 

control recommended on the Working for Water website: http://www.dwaf.gov.za/wfw/; 

• Clear felled alien vegetation from the river corridor. Larger tree stumps can be left to minimise erosion of 

the cleared area; 

• Where necessary revegetate cleared areas with suitable indigenous vegetation as suggested in this report. 

Planted areas will require irrigation and care for 1-2 years following planting. This is particularly a 

requirement where most of the natural flow within the watercourses has been diverted for use or where 

the re-established vegetation is on the dry banks of the rivers. Planting of the new vegetation at the start 

of the wet season can assist in ensuring that the new vegetation is kept wet however one would need to 

then avoid planting new vegetation within the areas that will be inundated in winter or subjected to flood 

flows; and  

• Ongoing monitoring and clearing of the regrowth of alien plants within these areas will be required. 

Kikuyu (Pennisetum clandestimun) is very hard to remove because if any runners are left behind, they will start 

growing again. It is best to poison Kikuyu with a foliar herbicide (e.g. Agil) during the summer growing season 

(before the end of March). When using herbicides, it is essential to apply the correct herbicide, in the right dose, 

at the right time, using the correct application method. Use only registered herbicides, follow manufacturer’s 

instructions on the label, and wear the appropriate protective clothing during handling. All registered herbicides 

are labeled with important information to assist in selecting the correct product and give the recommended 

application methods and dose. Labels also provide safety and poisoning information and recommended disposal 

methods. Follow-up with the removal of dead material. 

Follow-up alien vegetation control measures will need to be ongoing and for several years at least, depending 

on the site conditions, and rate and success of regeneration or revegetation. Progressively less follow-up 

weeding should be required once indigenous plants are regenerating well and at a rate faster than the invasive 

plants can become re-established. The cultivation of vegetation to be planted within an area that requires 
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replanting should only be done with species that are selected and that are suitable for the area and the type of 

habitat in which it would have the most optimal chance of survival. 

 

6.3.  INFILLING AND SHAPING 

Infilling of the lake edge would be undertaken in the dry season. Clean and seed-free sand will be obtained from 

an approved source to ensure no contamination of the site. A geotextile curtain would be put in place to capture 

any sediment deposited into the lake. The clarity of the lake water at the areas being infilled will be monitored 

on an ongoing basis as part of the Construction Environmental Management Plan for the project. The infilled 

bank will be stabilised with a textured concrete wall to prevent any erosion or collapse of the banks. No concrete 

batching will take place within the site. 

Infilling of the excavated channels within the wetland with limited shaping of the seasonal wetland habitat will 

take place under the advice of an onsite wetland specialist. This work will entail a reworking of material within 

the wetland and will avoid any disturbance of the areas in or directly adjacent to the salt marsh wetlands. Use 

of machinery within the area will be minimised to agreed-upon access routes. 

The following general mitigation measures apply: 

• The activities should be undertaken in the dry season; 

• Manual labour should be used where possible and the use of machinery within the wetland conservation 

area should be minimised and should follow the same access point; 

• Existing access routes should be utilised. Any new routes that would need to be made (in the absence of an 

existing one) should be located in the most degraded area, avoiding stands of indigenous vegetation;  

• Contaminated runoff should be kept away from the stream. Where machinery is used, ensure that there 

are no oil leaks, and refuel outside of the riparian area, where accidental spillages of fuel or lubricants will 

pose no threat of pollution; 

• Any excess fill or spoil material should be removed from the aquatic habitats and recommended buffers to 

a suitable location; 

• The reshaped areas should be re-vegetated with suitable local indigenous wetland vegetation (see 

suggested plant list); and 

• Invasive alien plants within the disturbed area should be controlled according to recommended Working 

for Water methods ((http://www.dwaf.gov.za/wfw/Control/) to encourage the regrowth of indigenous 

species in these areas. 

 

6.4.  RE-VEGETATION OF THE AREA 

Planting of the wetland areas within the site should preferably be undertaken using local indigenous wetland 

plants. It is proposed to commence with a process of seed and living plant material (cuttings, plugs, etc.) 

collection within the site and surrounding areas to be propagated within a nursery established within the site. 

The site will then need to be prepared for planting with some shallow ripping of the topsoil and collection of 

topsoil from areas that will be developed. Due to the phased nature of the rehabilitation, the areas to be 

http://www.dwaf.gov.za/wfw/Control/
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revegetated can remain a small and ongoing collection of seed and plant material, propagation and revegetation 

can take place. 

The revegetation of the area will be phased and will need to be guided by a specialist wetland horticulturist. As 

a priority groundcover vegetation (such as Cynodon dactylon and Carpobrotus edulis) will be established within 

the cleared areas to reduce the potential for dust and erosion at the site. A search and rescue will be undertaken 

of the areas to be developed to remove these plants to the nursery for revegetation of the seasonal wetland 

areas. A succession of planting of the wetland area can then take place that is responsive to the establishment 

of the wetland areas. This will entail the direct replanting of in situ material as well as the sowing of seeds. 

The area will need to be irrigated for the first couple of years to assist with the establishment of the vegetation. 

There will also need to be ongoing monitoring and management of the area to clear the area of alien vegetation 

as well as to replace or plant in areas that require vegetation. 

 

7. RECOMMENDED PLANT LIST 

The following indigenous plants have been recorded within the various habitats occurring within the site and 

are recommended for revegetation of the site: 

• Dryland dune thicket: kunibush Searsia glauca, dune taaibos S. laevigata, bietou Osteospermum 

moniferum; sand gonnabos Passerina corymbosa, kouterbos Athanasia dentata, kooigoed Helichrysum 

patulum, pelargoniums Pelargonium capitatum and sour fig Carpobrotus edulis; 

• Seasonal wetlands: sharp-tipped rush Juncus kraussii, dekriet Elegia tectorum, dune-slack sedge Ficinia 

nodosa, tabakbos Senecio halimifolius, sedge Bolboschoenus maritimus; sweet cyperus longus var. 

tenuiflorus and water parsnip Berula thunbergii, pennywort Hydrocotyle verticillata, common reeds 

Phragmites australis, Cape fen grass Carex ecklonii, couch grass Cynodon dactylon, buffalo grass 

Stenotaphrum secundatum and arum lilies Zantedeschia aethiopica); 

• Lake fringe: cylindrical sedge Schoenplectus scirpoides; and 

• Pan / salt-marsh:.glasswort or seekoraal Sarcocornia natalensis, sharp-tipped rush Juncus kraussii and 

arrow grass Triglochin striata 

 

8. DESIGN INTERVENTIONS TO ENSURE HABITAT SUITABILITY FOR AQUATIC FAUNA  

Most frog species require only small and shallow water bodies for reproduction and survival during the dry 

summer months. These habitats would be provided by the seasonal wetland areas. Toads require deeper water 

for reproduction. The lake provides this habitat provided that the toads can reach this area via the corridors 

provided within the wetland conservation area. To allow for the movement of amphibians and other small 

mammals, any perimeter fencing or boundary walls should be permeable. Main Road to the north of the wetland 

area will also contain underpasses that will facilitate movement of amphibians and small mammals across this 

busy road. The stormwater canals and other structures constructed adjacent to or within the wetland area 

should not be steep-sided that would pose a hazard. None of the created aquatic features must be stocked with 

alien fish or domestic ducks. 

https://www.ispotnature.org/species-dictionaries/sanbi/Cyperus%20longus%20var.%20tenuiflorus
https://www.ispotnature.org/species-dictionaries/sanbi/Cyperus%20longus%20var.%20tenuiflorus
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9. MONITORING PROGRAMME 

This monitoring programme includes the following information:  

• indicators to be measured;  

• frequency, interval and timing of monitoring; and  

• evaluation procedure.  

 

9.1.  MONITORING OF THE REHABILITATION WORKS  

During implementation/construction, the monitoring of the rehabilitation works will form part of the activities 

of the Environmental Control Officer (ECO). Monitoring should include, but not be limited to, the following 

parameters:  

• Monitoring for signs of erosion or increased sedimentation within the aquatic features throughout the 

property; 

• Visual monitoring for any water quality issues of concern within the aquatic habitats and surrounding 

areas; and 

• Ensuring tape demarcating no-go areas remain in place and that non-rehabilitation measures do not 

encroach into the rehabilitation area.  

Upon completion of rehabilitation works on site, the ECO or a suitably qualified specialist should continue to 

monitor the rehabilitation works for three months every month. Thereafter, one monitoring site visit is 

recommended after 6 months from completion of rehabilitation works and the final sign-off of rehabilitation 

works should take place after one year. 

 

9.2.  MONITORING OF AQUATIC ECOSYSTEM HEALTH  

Fixed-point photography  

To illustrate the improvement in the wetland habitat associated with the rehabilitation interventions, fixed-point 

photography monitoring should be used. The following guidelines should be followed when locating 

photographic points for fixed-point photographs:  

• photo-points should be selected at various locations throughout the rehabilitation site and at points 

that will be easily accessible at all times;  

• record the geographical coordinates of each point using a GPS, preferably accurate to within 3m. This 

provides any individual with the information required to navigate to the exact location of each photo 

point; and  

• a permanent field marker should be placed in the ground at each point, to ensure that photos are 

always taken from the same point. If possible, the orientation of the photo at the point should be 

recorded on the marker.  
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The following guidelines should be followed when implementing fixed-point photography for monitoring 

purposes:  

• the orientation of the photograph should be recorded;  

• use of the same zoom ratio each time. If this is not possible, record the settings used. The camera should 

preferably be located at a fixed height;  

• when the frequency of monitoring increases to an annual interval, photographs should be taken at 

roughly the same time of year and at the same time of the day, and under similar weather conditions. 

This would limit the variability of the wetland habitat associated with vegetative and hydrological 

changes linked to seasons;  

• a standard object, such as a meter rule should be included in the photograph as a reference for scale; 

and  

• record relevant information about factors that may influence features in the photograph (e.g. a recent 

fire, late or early rains, etc.), especially those relating to the appearance of the site.  

Wetland Health  

The wetland health assessments should be undertaken a year and three years after the completion of the 

rehabilitation. The assessment of the wetland unit's health should be undertaken using the WET-Health tool 

developed by Macfarlane et al (2009). The initial Freshwater Impact Assessment should provide a baseline for 

comparative evaluation purposes. 

 

9.3.  FREQUENCY, INTERVAL AND TIMING OF MONITORING  

Monitoring should take place during the initial construction stages of the rehabilitation project as well as the 

operational / recovery phase. During the construction phase, monitoring should be more regular to identify 

issues quickly and have them remedied. Once excavation and construction activities are complete in the 

wetland, and these areas have been replanted, then assessments can become less frequent as distinct changes 

will take longer to manifest. In addition, monitoring during the recovery phase will make sure that the various 

structures are performing well and that there are no fundamental flaws in the rehabilitation process. The final, 

long-term monitoring will assess the overall success of the rehabilitation program, once the system has had time 

to stabilise.  

 

10. DECLARATION  

This confirms that authors of this rehabilitation plan are independent and do not have any vested or financial 

interests in the development of the Remainder of Erf 3823 in Noordhoek. The report reflects the professional 

judgment of its authors. The full and unedited content of this should be presented to the client and the 

authorities. Any summary of these findings should only be produced in consultation with the authors. 

Ms Toni Belcher  

Date: January 2022 
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APPENDIX A: SURVEY AND LANDSCAPE PLAN OF THE SITE 
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APPENDIX B: DEA&DP GUIDELINES FOR MAINTENANCE WORKS IN WATERCOURSES AND 

WETLANDS 

The Department of Environmental Affairs and Development Planning’s Maintenance Management Plan 

guidelines provide the following set of guiding principles for works in aquatic habitats to minimise the spatial 

impact of the maintenance activity. The following general guidelines are of relevance to this site: 

• Minimise the spatial extent of disturbance and maximise physical diversity; 

• Minimise the frequency of, or requirement for, maintenance activities; 

• Minimise upstream, downstream or adjacent aquatic ecosystem impacts; 

• Do not impede the movement of aquatic and riparian biota; 

• Minimise development below the 1:100 year flood line; 

• Minimise alterations to flow- and sediment-capacity; 

• Rehabilitate and re-vegetate after disturbance; 

• Clear alien plant species; 

• Maintenance activities are best done during the dry season; 

• Manual labour is preferred to the use of mechanical equipment in order to minimise physical 

disturbance around the activity location; 

• All reasonable measures should be undertaken to ensure that maintenance activities minimise erosion. 

• Whenever possible existing access routes should be used. If there are none, one should be created one 

by: 

▪ Selecting a single route through the most degraded area. 

▪ Considering the potential for erosion while maintaining aesthetics. 

▪ Limiting disturbance to the bank and bed. 

▪ Restoring the footprint around the access route upon completion. 

• All potential pollutants should be kept away from aquatic habitats. When machinery is involved, ensure 

effective operation with no leaking parts and refuel outside of the riparian area, at a safe distance from 

the watercourse to manage any accidental spillages and pose no threat of pollution. 

• In circumstances which require the removal of any topsoil, this must be sufficiently restored through 

sustainable measures and practices. 

• Spoil material should be removed to approved dumping sites. 

• After construction, any areas within the maintenance footprint that have been degraded from their 

condition prior to construction and as a result of the construction activities must be restored to their 

former condition.  

• Concerted effort must be made to actively rehabilitate repaired or reshaped banks with indigenous 

local vegetation. 

• Channelization or canalization is actively discouraged as it tends to result in bigger problems than those 

it was intended to solve. 

• Valuable biophysical or aesthetic areas, including in-channel and floodplain habitat, should be retained. 
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• Cleared woody material must be removed from the aquatic habitats to prevent it blocking flow 

corridors during the wet season or posing a fire risk during the drier periods. 

• The build-up of debris/sediment removed from a maintenance site may: 

▪ be utilised for the purpose of in-filling or other related maintenance actions related to 

managing erosion, which form part of an adopted MMP; 

▪ not be used to enlarge the height, width or any extent of existing berms; 

▪ not be deposited anywhere within the watercourse or anywhere along the banks of a river 

where such action is not part of the proposed maintenance activity (ies). Material that 

cannot be used for maintenance purposes must be removed out of the riparian area to a 

suitable stockpile location or disposal site. Further action and consideration may be 

required where the possibility of contaminated material may occur, such as in urban 

watercourses. 

• The use of foreign material, such as concrete, rubble, woody debris and/or dry land-based soil, is strictly 

prohibited from being used in maintenance actions, unless for the specific purpose of repairs to existing 

infrastructure, coupled with appropriate mitigation measures. 

• On completion of the maintenance action, the condition of the site in terms of relative topography 

should be similar to the pre-damaged state (i.e. the shape of the riverbank should be similar or in a 

state which is improved to manage future damage). This ultimately dictates that the channel, banks 

and bed cannot be made narrower, higher or deepened respectively. Exceptions are considered for 

systems involved with the management of stormwater and improvements for water quality within the 

urban context. 


