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EXECUTIVE SUMMARY 

Evergreen Property Investments (Pty) Ltd is proposing a multifunctional mixed use residential and conservation 

orientated development (Evergreen Retirement Lifestyle Village) on the remainder of Erf 3823, Noordhoek. A 

large portion of the site comprises of wetland area that comprises of 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 bulrush and common Phragmites reeds; 

• Excavated storm water canal and small dam; 

• Deepwater lake areas that are fringed with Schoenplectus scirpoides; and 

• Salt marsh pans that are typified by the halophyte Sarcocornia natalensis.  

The wetland areas range from being largely natural to moderately modified in the remnant salt marsh areas; 

moderately modified within the adjacent seasonal wetland and reed bed; largely modified within the lake and 

seriously modified within the storm water canal. The wetland areas are considered of moderate to high 

ecological importance. The reed bed and lake provide the most goods and services in terms of flow and water 

quality mitigation due their size however the seasonal wetland and salt marsh areas are more important in 

terms of maintenance of biodiversity. 

Initial assessments of the wetland areas within the site in 2001 have recommended that the salt marsh 

wetlands be retained and protected that there be ongoing intervention in terms of mitigating the storm water 

impact on these wetlands. More recent assessments in 2014 have documented the declining ecological 

condition of these wetlands due to the lack of intervention. Assessments undertaken by the project team in 

2017 confirmed that the saline pan wetland habitats are still intact within the wider reed bed area and are still 

important to maintain. It is thus recommended that development of the site should primarily only take place 

outside of the delineated salt marsh areas and should include an approximate 30-40m buffer where the 

clearing of reeds and alien invasive plants is undertaken. Over and above this, the wider wetland area should 

have corridors to allow connectivity of the wetland with the adjacent wetland areas for the movement of 

amphibians and other biota. 

This recommendation has been incorporated into the latest (preferred) development plan for the site. As such, 

it is our opinion that the proposed residential development for the site assessed could go ahead with minimal 

impact to the freshwater features on the site. This development alternative would allow for development of the 

site while rehabilitating and ensuring sustainability of the salt marsh habitat within the site. The No-Go 

Alternative will result in the eventual complete loss of salt marsh habitat within the site over the longer term. 

The follow mitigation measures are recommended: 

• Construction activities associated with the proposed development should be limited as far as possible 

and undertaken according to the construction guidelines and the biodiversity management plan for 

the Western Leopard Toad and the recommendations of the amphibian specialist for the project; 

• The wetland area and the recommended buffer area that are to be retained within the site should be 

treated as no go areas during construction of the development areas, with the exception of the 

rehabilitation measures required as mentioned below;  

• The salt marsh areas in particular should be avoided both during construction and in the operation 

phase; 
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• The excavations within the wetland area should be filled and limited shaping of the wetland area to 

create suitable wetland habitat should be undertaken;  

• The wetland area and buffer zone should be rehabilitated such that invasive alien plants are removed 

and the areas replanted with suitable indigenous plants; 

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

qualified aquatic ecologist; 

• Proper storm water management measures that are proposed as part of the design of the 

development should be implemented to prevent as far as possible the runoff from the developed 

areas from directly discharging into the freshwater features;  

• Where possible, measures to decrease the intensity of runoff from the developed areas should be 

implemented such as: Infiltration of runoff through the use of permeable surfaces should be 

encouraged. On-site reduction of potential contaminants to the storm water should also be 

encouraged such as limiting use of fertilisers and containment of backwash water from pools; 

• Any contaminated runoff resulting from the construction activities should be prevented from entering 

the freshwater features. On-site sanitation should be provided for the construction workforce and 

solid waste on the construction sites properly managed. These mitigation measures should be 

included in the Environmental Management Programme for the project;  

• 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 prior to 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 salt mash 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; 

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; and 

• Once a detailed formal design for the rehabilitation of the wetland area has been approved, a 

maintenance and management plan must be compiled to ensure long term management and 

monitoring of the wetland area. 

The proposed development layout alternatives have to a large extent taken the wetland areas within the site 

into consideration. For Alternatives 1 and 2 portions of the reed bed and a small portion of encroached salt 

marsh area would be lost by the proposed development. This loss will be offset by the creation of additional 

saltmarsh areas within the wetland area to be rehabilitated. The proposed rehabilitation of this area and 

management of storm water runoff to the area would also ensure the sustainability of the salt marsh wetlands 

that are currently decreasing in extent. Alternative 2 has also retained most of the seasonal Juncus wetland in 

the north-western extent of the site. The significance of the freshwater impacts for these development 

alternatives is likely to be Low over the longer term with a potential positive impact associated with removal of 

reedbeds and rehabilitation of this area to establish seasonal wetland areas. 
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Alternative 3 and the No-Go Alternative are very similar in that they would result in no changes to the aquatic 

ecosystems within site from the current state however this would imply that there would be the current 

ongoing loss of the salt marsh habitats as well as growth of nuisance reeds and bulrush and invasive alien 

plants. A negative trajectory of ecological condition of the aquatic ecosystems could thus be expected with an 

associated Medium significance impact from a freshwater perspective. 

The development alternative with the least potential impacts, from a freshwater perspective, would be 

Alternative 2 as this alternative allows for development of the site with minimal potential aquatic ecosystem 

impacts, while rehabilitating and ensuring sustainability of the salt marsh habitat within the site. With 

implementation of the above-mentioned mitigation measures, the potential impacts of this proposed 

development layout alternative are likely to be of a low significance and over the longer term are likely to result 

a positive impact in terms of an improvement in the ecological condition of the retained wetland areas and in 

particular secure the long term sustainability of the salt marsh habitat.  

The wetland offset calculation for the development layout demonstrated that the wetland losses associated 

with development layout Alternative 1 and 2 are largely associated with the reed bed habitat loss, with 

Alternative 2 largely averting loss of the seasonal wetland in the north-western corner of the site. All of the 

other wetland habitats have associated positive impacts or benefits, in terms of functional, ecosystem 

conservation and species conservation and exceed the determined targets. As the reed bed habitat is seen as 

an undesirable habitat, the loss of this wetland habitat and replacement with seasonal wetland habitat is seen 

as a positive impact. The loss of wetland functionality of less than 0.5 hectare equivalents is considered to be 

adequately offset by the gains in Ecosystem conservation of at least 8.1 hectare equivalents and improvements 

in species conservation that are demonstrated for Alternatives 1 and 2. 

Risk assessments have been undertaken for all three development alternatives. Considering the scope of works 

proposed and the condition of the features at the proposed site, the risk of altering the ecological status of the 

wetlands within the site as a result of the proposed development of the site is considered to be moderate for 

the construction phase and operational phase. It is thus likely that the proposed development of the site, 

regardless of the proposed layout alternative, will need to be authorised by means of a water use licence for 

the modification of the aquatic features within the site.   

As has been recommended by the Noordhoek Environmental Action Group and Toad Nuts in the public 

participation process for the project, the entire Noordhoek Wetland ecosystem needs to be managed by means 

of an updated, revised and integrated management plan that takes into consideration the more recent changes 

and proposed developments in and adjacent to the site. This management plan would have to be spearheaded 

by the City with this development being but one of the contributors to such a plan. 
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1. INTRODUCTION  

The Noordhoek wetland is approximately 340 ha in extent that is under conservation protection and used 

mainly for recreation. It stretches from the Klein Slangkop in the south to the Ratelklip/Chapman’s Peak in the 

north. Several small horse-riding paths criss-cross the wetland, causing excessive erosion. Working for Wetland 

has undertaken rehabilitation measures within the wetland which focus on clearing invasive alien trees to 

reduce water loss from the wetland and improve its health. Early recordings of the site where Lake Michelle is 

located describe it as a salt pan surrounded by low-lying aquatic scrubland. The surrounding areas have been 

used for various types of mostly livestock farming.  

Lake Michelle is a 24 hectare (ha) man-made lake that has been excavated in the mid-1970s within the 

footprint of a saltpan. Erf 3823 also referred to Phase 8 of Lake Michelle formed part of the development 

approval granted by the City of Cape Town (then the South Peninsula Municipality) in 1989. The residential 

development was approved on a phased basis. Phases 1-7 were approved for not more than 472 homes and 

are reflected in the existing residences that have been constructed in Lake Michelle. The construction of not 

more than 140 homes was approved for Phase 8. 

In the process of bush clearing on Phase 8 of the site, an area of saline wetland or saltmarsh was exposed.  In 

2001 a letter issued by the Department of Environmental Affairs and Development Planning (DEA&DP) 

indicated that ‘…new information has indicated that the proposed Lakes residential development (Phase 8), at 

Lake Michelle, may result in significant environmental impacts’ the letter further states ‘It is, therefore, urged 

that the development be placed on hold until such time as the necessary environmental investigations have 

taken place’. This prompted an Environmental Assessment to be undertaken by Ecosense that included a 

Saltmarsh Wetland Assessment by Southern Waters, a Geohydrological, Hydrological and Geotechnical Report 

by Wieringen and Associates and a Botanical Assessment by Coastec. Phases 1-3 of the development were at 

that time already complete. 

It became apparent that authorisation in terms of the Environmental Impact Assessment (EIA) regulations was 

required before the commencement of Phases 4-7 of the development. Subsequently, in December 2002, 

DEA&DP granted the Record of Decision (ROD) to allow for only Phases 4-7 of Lake Michelle to commence. The 

ROD stated that Phase 8 be subject to a separate application once a decision regarding the future conservation 

and management of that area had been taken.  In 2004 an extension to the validity of the Phase 8 subdivision 

was submitted to DEA&DP, however, the extension was refused based on the statement reflected in the ROD, 

the development plan and subdivision subsequently lapsed. Based on the status of previous approvals as it 

relates to Phase 8 and the zoning of the property, several planning and environmental applications will be 

required to develop the proposed development. 

The site was reassessed in 2014 in terms of a Botanical Assessment by Coastec and a Wetland Assessment by 

the Freshwater Consulting Group. In 2015, DH Environmental Consulting undertook a Development 

Constraints and Opportunities Assessment and compiled a Concept Design for a Western Leopard Toad 

Conservancy for the site.  
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Figure 1. Topographical map (3418AB_AD) showing the location of Phase 8 of Lake Michelle (pink polygon) 
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The dry summer of 2017 facilitated access to the saline pans within the dense bulrush wetland area. This 

allowed further mapping and assessment of the pans remaining within the wetland area. This informed a 

revision of the proposed layout for the site as well as a revision of the proposed future development of the 

wetland area. Following engagements with the relevant authorities regarding the proposed development of 

the site, further adjustments were made to the development proposals. 

This freshwater assessment report is intended to review past investigations and proposals for the site and 

reassess the aquatic features within the site. The report also provides an assessment of the impact of the 

proposed development alternatives considered on the aquatic habitat as well as recommendations for 

rehabilitation/design of these aquatic habitats.   

 

2. TERMS OF REFERENCE  

The following Scope of Works was approved for this freshwater assessment: 

Task 1: Freshwater report update  

1.1  Literature survey and initialisation  

1.2.1  Detailed site assessment (including parts of the adjacent properties)  

1.2.2  Characterisation of associated water quality in conjunction with the frog monitoring within 

and adjacent to the site 

1.3.1  Input into the future development of the site  

1.3.2  Freshwater impact assessment report  

1.4  Risk assessment matrix of DWS  

1.5  Wetland offset and rehabilitation assessments 

1.6  Review and liaison 

 

Task 2: Water use authorisation  

2.1  Collate relevant information  

2.2  Pre-application consultation meeting with DWS in Bellville  

2.3.1  Part 1 forms  

2.3.2  Part 2 forms: Section 21 c and i water use authorisation application, supplementary report for 

section 21 c and i  

2.4  Submission of application  

2.5  Liaison and review 
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3. ASSUMPTIONS AND LIMITATIONS OF THE STUDY 

Input into this report was informed by a combination of desktop assessments of existing aquatic ecosystem 

information for the study area and catchment, as well as by a more detailed assessment of the aquatic 

ecosystems on site.  

Previous aquatic ecosystem assessments considered for this assessment consisted of: 

• CSIR Estuaries of the Cape report for Wildevoëlvlei/Noordhoek dated 1985;  

• Saltmarsh Wetland Assessment undertaken in 2001 by Southern Waters;  

• Geohydrological, Hydrological and Geotechnical Report by Wieringen and Associates in 2001; 

• Wetland Assessment undertaken in 2014 by Freshwater Consulting Group;  

• Aquatic Assessment/Constraints Analysis undertaken in 2015 by DH Environmental Consulting;  

• Botanical assessments undertaken by Coastec in 2001, 2014 and 2017;  

• Geohydrological Assessment and Conceptualisation by GEOSS in 2017; 

• An Amphibian Specialist assessment and report by Ferdi de Lange in 2016/7;  

• Specialist Flora Basic Assessment Study by Simon Todd in 2018; and 

• Assessment of the suitability of the site for Western Leopard Toad by Marius Burger in 2018. 

The site was visited in spring (October 2016 and September 2017) and during the dry summer period (March, 

May and December 2017). The previous aquatic assessments of the site had been undertaken largely at the 

end of winter in August 2001, July 2014 and July 2015.   

During the field visits, the characterisation and integrity assessments of the aquatic features were undertaken. 

Mapping of the freshwater features was undertaken using a Garmin Colorado 300 GPS and mapped in 

PlanetGIS and Google Earth Professional. Water quality measurements (temperature, pH, electrical 

conductivity, total dissolved salts, salinity and dissolved oxygen) were taken in situ using a YSI Pro Plus 

Professional handheld meter. 

The SANBI Biodiversity GIS website was also consulted to identify any constraints in terms of fine-scale 

biodiversity conservation mapping as well as possible freshwater features mapped in the Freshwater 

Ecosystem Priority Areas maps. This information/data was used to inform the resource protection-related 

recommendations.  

Limitations and uncertainties often exist within the various techniques adopted to assess the condition of 

ecosystems. The following techniques and methodologies were utilised to undertake this study:  

• The guideline document, “A Practical Field Procedure for the Identification and Delineation of 

Wetlands and Riparian Areas” document, as published by DWAF (2005) was followed for the 

delineation of the wetland areas. According to the delineation procedure, the wetlands were 

delineated by considering the following wetland indicators: terrain unit indicator; Soil form indicator; 

Soil wetness indicator; and vegetation indicator. 

• The wetlands were subsequently classified according to their hydro-geomorphic determinants based 

on a classification system devised by Kotze et al (2004) and SANBI (2009). Notes were made on the 

levels of degradation in the wetlands based on field experience and a general understanding of the 

types of systems present. 
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• A Present Ecological State (PES) and WET-Health assessment was conducted for each hydro-

geomorphic wetland unit identified and delineated within the study area.  

• The functional wetland assessment technique, WET-EcoServices, developed by Kotze et al (2009) was 

used to indicate the ecological benefits and services provided by delineated wetland habitat. This 

technique consists of assessing a combination of desktop and infield criteria to identify the 

importance and level of functioning of the wetland units within the landscape. 

• The ecological importance and sensitivity assessment was conducted according to the guidelines as 

developed by DWAF (1999).  

• Recommendations are made with respect to the adoption of buffer zones using the DWS wetland 

buffer tool.  

• Lists of plants, both alien and indigenous are to describe the general and dominant habitat conditions 

and not comprehensive. A comprehensive botanical survey was not conducted as part of this 

freshwater assessment. 

The level of aquatic assessment undertaken was considered to be adequate for this study. Several 

engagements with the specialists involved in the assessment of the site, as well as engagements with the 

relevant authorities for the approval of the proposed development resulted in further discussions and 

assessments of the site to inform the revised layout alternative proposals for the site. 

 

4. DEFINITIONS  

In terms of the Ramsar Convention on Wetlands (Iran 1971), to which South Africa is a contracting party, “… 

wetlands include a wide variety of habitats such as marshes, peatlands, floodplains, rivers and lakes, and 

coastal areas such as salt marshes, mangroves, and sea grass beds, but also coral reefs and other marine areas 

no deeper than six meters at low tide, as well as human-made wetlands such as waste-water treatment ponds 

and reservoirs” (Ramsar Convention Secretariat 2007). 

In South Africa, 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, Act No. 36 of 1998), (NWA).  

Wetlands are also included in the definition of a watercourse within the NWA, which implies that whatever 

legislation refers to watercourses will also apply to wetlands. The types of features included within the 

definition of a watercourse include: 

• “…a river or spring…” 

• “…a natural channel in which water flows regularly or intermittently…” 

• “…a wetland, lake or dam into which, or from which, water flows…” 

• “…any collection of water which the Minister may, by notice in the Gazette, declare to be a watercourse

…” 
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Aquatic ecosystems are ecosystems that are permanently or periodically inundated by flowing or standing 

water or have soils that are permanently or periodically saturated within 0.5m from the soil surface. 

 

5. USE OF THE REPORT 

This report reflects the professional judgment of its authors. The full and unedited content of this should be 

presented to the client. Any summary of these findings should only be produced in consultation with the 

authors. 

 

6. DESCRIPTION OF STUDY SITE 

6.1. OVERVIEW OF THE SITE 

Erf 3823, Noordhoek or Phase 8 of Lake Michelle comprises of approximately 19ha of undeveloped land within 

the larger Lake Michelle Residential Estate. The area is located at the northern extent of the estate, along 

Noordhoek Main Road. Lake Michelle lies within the larger Noordhoek Wetlands, with the Papkuilsvlei 

Wetland to the north-west of the site and further wetland areas occurring to the south-east of the site. The 

developed portion (Phases 1-7) of Lake Michelle occurs to the south of the site.  

 

Figure 2. Orthophotograph of the site and its surrounding area, taken in 2010 
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Within the site, an old waste disposal site at the entrance to the estate are located in the north-western corner 

while much of the remainder of the site comprises of wetland area with deeper water excavated areas and 

higher-lying areas that are the result of dumping of material. Much of the deeper water and more 

permanently wet areas are dominated by Typha capensis bulrushes and to a lesser extent with Phragmites 

australis reeds. The more natural saltmarsh area is located within the centre of the site. Invasive alien 

vegetation such as Port Jackson willows Acacia saligna, rooikrans Acacia cyclops and Brazilian pepper trees 

Schinus terebinthifolius occurs largely within the drier portions of the site. Kikuyu grass Pennisetum 

clandestinum has invaded larger portions of the land surrounding the wetland areas. 

 

6.2. WETLAND CHARACTERISTICS 

Wetlands vary in their characteristics and environmental role, depending on the nature of  the landscape in 

which they occur. Different types of wetlands require different management and protection actions and 

exhibit different levels of vulnerability to impacts and resilience to environmental change. Key drivers of 

wetland characteristics are the hydrology (surface and subsurface flow pattern and distribution), 

geomorphology (landscape setting and sediment transport processes) and water quality (salinity) while the 

vegetation and fauna associated with the wetland are responders to those drivers. Landuse activities alter 

wetland characteristics.  

Any assessment of wetland characteristic thus needs to take place at a far wider area than just the wetland 

under study itself. When considering the sustainability of a certain type of wetland characteristic it is necessary 

to consider the wider catchment characteristics and landuse change and how these impact on the wetland 

area. Connectivity that individual wetlands possess with other natural areas in the landscape is also essential 

to protect and sustain flow (surface as well as subsurface) to wetlands so that its water table can be 

maintained and indirectly support biodiversity. Consideration of the impact of developments thus needs to 

consider the wider context of wetlands in the landscape and the hydrological cycle. 

The main drivers that influence the wetland characteristic at Lake Michelle are discussed below. 

 

6.2.1. 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, with Chapman’s Peak and Spitskop to the north, Dassenberg to the east and the 

Brakkloof Ridge and Rooikrans to the south. 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. 
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Figure 3. Orthophotograph taken in 2014 with 5m contours and the City of Cape Town mapped wetland 

areas as well as the site boundaries (green areas)  

 

6.2.2. GEOLOGY AND SOILS 

The geology of the area is broadly described as being Quaternary quartz sand of the Springfontein Formation 

with Quaternary calcareous coastal dune sand of the Witzand Formation and quartzitic sandstone, grit and 

conglomerate of the Table Mountain Group. Within the valley floor, the underlying geology consists largely of 

deep (up to 95m) recent sediments overlying weathered Cape Granite. The surrounding mountains consist 

mainly of quartzitic sandstone with siltstone, shale and conglomerate beds of the Peninsula Formation, Table 

Mountain Group.  

The primary substrate in the floodplain thus comprises of deep quartzitic sands that are indicated to have 

been windblown through the Fish Hoek Gap (Heinecken, 1985). The weathered granite has resulted in 

exploitable deposits of high-grade kaoline that were previously mined. Scattered platforms of calcrete occur 

between the beach and the Noordhoek Saltpan. The sand and shell deposits within the saltpan, however, 

indicate that the pan itself represents the remains of an earlier tidal lagoon (Heydorn and Tinley, 1980). 
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Figure 4. Soil Classification Map for the wider study area (CapeFarmMapper, 2017)  

 

6.2.3. HYDROLOGY AND GEOHYDROLOGY 

The mean annual rainfall for the area is 952mm with most of the rain (56%) occurring within the months May 

to August on the higher-lying areas. Rainfall is both cyclonic and orographic with the highest rainfalls up 

against the south-facing mountain slopes, which then drain downslope in the direction of the Noordhoek salt 

pan and the ocean. Within the floodplain, the rainfall is only cyclonic and the annual average rainfall is lower 

than on the mountain slopes. The average annual total evaporation for the area is 830mm, mostly occurring 

during the summer months and exceeds the rainfall for the area.  

  

Figure 5. Long term rainfall and evaporation graphs for the area (Schulze, 2009) 

The mean annual runoff for the Goeiehoop River, the perennial stream that drains into the Noordhoek Basin, 

is estimated to be approximately 0.8 million cubic meters. This runoff drains into the flat basin floor and its 

porous sandy substrate of the Noordhoek Wetlands. Defined wetland areas within the valley floor comprise of 

the Noordhoek Saltpan in the north-east of the basin, the Wildevoelvlei area to the south-west and the central 

Papkuilsvlei. Inundation of these areas is largely linked to groundwater levels.  
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As a result of the high water table in this low-lying floodplain area, all of the wetland areas and pans of the 

larger Noordhoek Basin are interlinked. There are numerous seasonal streams as well as a larger perennial 

stream, the Goeiehoops River, which drain into the basin. Water from the basin drains out over the beach on 

the northern side of the embayment. Lake Michele primarily receives water via a small sloot and weir inlet 

from the Pick n Pay wetland to the east and drains in a north-westerly direction to exits near Papkuilsvlei on 

the western boundary. Stormwater also enters the site via the three culverts at Noordhoek Main Road. Both 

the water entering the site from the Pick ‘n Pay wetlands as well as from Main Road is stormwater driven 

draining off of the surrounding urbanised catchment of the site. Due to the very flat gradient on-site and the 

lack of any natural stream channels except for the excavated channels, drainage and water movement through 

the floodplain is slow. 

Two aquifers occur that influence the characteristics of the wetlands within the valley floor, a shallow and 

relatively salty aquifer within the porous sands and a deeper and fresher aquifer which is in contact with the 

underlying kaolin and unweathered bedrock. 

Increasing development of the surrounding area has altered the surface water runoff to the wetlands. This has 

increased the surface water runoff entering the wetland area, particularly during the drier summer months 

when much of the wetland area would be been relatively dry. Some artificial channels have been excavated 

within the wetland area altering the flow through the wetland, draining some areas and resulting in other 

areas being more permanently wet. In addition, the water level in the large excavations that have been 

undertaken for the Lake Michelle estate is managed to ensure that this area is permanently inundated. 

Naturally, this area would have been dry in summer. The annual average temperature is about 17C. Prevailing 

winds are south-easterly during the summer and north-westerly during the winter. 

 

6.2.4. WATER QUALITY 

Modification to the runoff characteristic to the wetland area will also have altered the natural physico-

chemical characteristic of the wetland area. Previous water quality data for the wetland collected in 1983 

indicated that the wetland at that time had the following characteristics: the pH was neutral to alkaline; 

salinities varied substantially according to seasons but are increasingly becoming fresher; nutrient levels are 

increasing. This is largely as a result of increased stormwater discharge to the wetland area. Treated 

wastewater is also being discharged into Wildevoelvlei. Water quality monitoring results from the wetland are 

discussed further in the following section.  

 

6.2.5. LAND USE CHANGE 

Much of the Noordhoek Wetland area to the west of the site is indicated as comprising a natural vegetation 

cover (pale green areas in Figure 6) that to a large extent coincides with the Table Mountain National Park area 

(hatched green areas in Figure 6). Most of the surrounding area to the north, east and south of the site 

comprises of urban areas (grey in Figure 6) with smallholdings and cultivated areas occurring to the north of 

the site. The wetland areas in the Noordhoek Valley floor receive the stormwater runoff from these urbanised 

areas. The Wildevoelvlei Wastewater Treatment works discharges into the Wildevoelvlei downstream and to 

the south of the site. The blue areas in Figure 5 indicate the open water portions of the wetland areas. 
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The Noordhoek salt pan is indicated to have produced good quality salt in the 1800s and first half of the 1900s. 

At the height of its production, the mine produced 6 500 bags of salt. Kaolin was also mined in the valley floor 

at some sites around the perimeter of the basin.  

 

6.3. BIODIVERSITY CONSERVATION IMPORTANCE 

The biodiversity conservation importance of the wetland areas associated with the site has been described in 

terms of several different aspects: Habitat uniqueness, vegetation and the associated biota. This has been 

captured in the two conservation mapping initiatives that are relevant to the aquatic features in the area: 

national Freshwater Ecosystem Priority Areas and local City of Cape Town Biodiversity Network mapping of 

critical biodiversity areas and wetland areas. 

 

6.3.1. VEGETATION 

The vegetation within the site according to the SANBI National Vegetation Mapping (2012 beta2 mapping) 

comprises of a mix of Hangklip Sand Fynbos (FFd6 – pink area in Figure 7) and Cape Lowland Freshwater 

Wetland (AZf1 – yellow area in Figure 7). Cape Flats Dune Strandveld (FS6 – teal area in Figure 7) occurs on the 

dunes along the coastline to the west while Peninsular Granite and Standstone Fynbos (FFg3 and FFs9 – purple 

areas in Figure 7) occur to the north and south of the site in the higher-lying areas. Hangklip Sand Fynbos is 

considered to be an Endangered vegetation type while the Cape Lowland Freshwater Wetlands vegetation 

type is considered Least Threatened. 

Plant communities identified by Low (2014) on the site comprise of the following communities: 

• A dryland dune thicket (kunibush Searsia glauca, dune taaibos S. laevigata, bietou Osteospermum 

moniferum; sand gonnabos Passerina corymbosa, kooigoed Helichrysum patulum, pelargoniums 

Pelargonium capitatum and sour fig Carpobrotus edulis); 

• Wetland fringe (sharp-tipped rush Juncus kraussii, dune-slack sedge Ficinia nodosa, Senecio 

halimifolius, buffalo grass Stenotaphrum secundatum and arum lilies Zantedeschia aethiopica); 

• Reedbed (common reeds Phragmites australis and bulrushes Typha capensis); 

• Deepwater fringe (cylindrical sedge Schoenplectus scirpoides); and 

• Pan (salt-marsh sedge Bolboschoenus maritimus; Sweet Cyperus (Cyperus longus var. tenuiflorus) and 

Water Parsnip Berula thunbergii). 

None of the above-mentioned communities was however considered by Low to be unique to the Lake Michelle 

wetland. A trend was noted that the pan and open water habitat within the site were being replaced by reed 

bed habitat. Invasive alien vegetation such as Brazilian pepper Schinus terebinthifolius, rooikrans Acacia 

cyclops, Port Jackson willows Acacia saligna, manatoka Myoporum tenuifolium, castor oil plant Ricinus 

communis, nasturtiums Nasturtium officinale, swamp couch grass Paspalum vaginatum and kikuyu grass 

Pennisetum clandestinum occur within the drier portions of the site.  

https://www.ispotnature.org/species-dictionaries/sanbi/Cyperus%20longus%20var.%20tenuiflorus
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Figure 6. Landcover map for the larger Noordhoek Basin with the site indicated by the red polygon (SANBI Biodiversity GIS, 2017) 
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Figure 7. SANBI BiodiversityGIS 2012 Vegetation map for the area 
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A saltmarsh habitat dominated by the succulent halophyte Sarcocornia natalensis occurs within the centre of 

the site but until recently (in 2017) had not been subject to any detailed assessments due to its inaccessibility 

in terms of deepwater areas and dense reed growth.  

The botanical assessments for the site undertaken by Low in 2014 and Todd in 2018 indicated that the flora in 

the Lake Michelle salt marsh habitats was locally unique and poorly represented in the area. These areas were 

thus considered of high conservation status. 

 

6.3.2. FAUNA 

The larger Lake Michelle wetland area is considered to be a significant breeding site for the endangered 

Western Leopard Toads Sclerophyrys pantherina. The dense Typha and Phragmites reed bed have however 

rendered most of the wetland area within the site as generally inaccessible to the toads. Other amphibian 

species occurring at the site are Clicking Stream frog Strongylopus grayii, African Clawed Frog Xenopus laevis, 

Sand Rain Frog Breviceps rosei, Cape Sand Frog Tomopterna delalandii and possibly also Rattling Frog 

Semnodactylus wealii. Painted Reed Frog Hyperolius marmoratus also occur at the site and thrive in the reed 

dominated habitat tending to become invasive in this urbanised wetland habitat. Other than the Western 

Leopard Toad, these species are all of Least Concern. 

The wetlands also provide habitat for avifauna such as Cape weavers Ploceus capensis and red bishops 

Euplectes orix within the reed bed while moorhen Gallinula chloropus and redknobbed coot Fulica cristata 

occur within the open water areas. Wetland fringe areas are frequented by Grey heron Ardea cinerea, water 

dikkop Burhinus vermiculatus and plovers Vanellus spp. 

 

6.3.3. CONSERVATION MAPPING 

The City of Cape Town Biodiversity Network maps areas of ecological importance. The map aims to guide 

sustainable development by bringing together biodiversity information for decision-makers so that they can 

ensure appropriate land use, accommodate important biodiversity features in their planning and promote 

integrated management of natural resources. Critical Biodiversity Areas (CBA) and Ecological Support Areas 

(ESA) and Critical ESAs (CESA) are considered priority areas which should be maintained in a natural to a near-

natural state. The mapping of the Biodiversity Network also included the identification of wetlands and 

freshwater features which are of ecological importance. 

The terrestrial vegetation (brown areas on the study site) is mapped as Unselected natural vegetation of a 

High/Medium quality that is restorable. The Lake Michelle wetland is mapped as a sand fynbos depression that 

has a biodiversity conservation value as an Other Ecological Support Area (OESA - purple area in Figure 8). An 

aquatic CBA2 is mapped in the western extent of the site that is linked to the larger Papkuilsvlei Wetland to 

the north-west of the site. This CBA2 is a seasonal wetland that will largely be retained in the proposed layout 

plan. 

The National Freshwater Ecosystem Priority Areas (FEPAs) mapping intends to provide strategic spatial 

priorities for conserving freshwater ecosystems in South Africa and supporting the sustainable use of water 

resources.  
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Figure 8. The City of Cape Town’s Biodiversity Network in the vicinity of the study area (red polygon) (SANBI BiodiversityGIS, 2017) 
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Figure 9. FEPA Wetland and river sub-catchments mapped in the vicinity of the study area (red polygon) (SANBI BiodiversityGIS, 2017) 
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FEPAs were determined through a process of systematic biodiversity planning and were identified using a 

range of criteria for serving ecosystems and associated biodiversity of rivers, wetlands and estuaries. The 

mapping has thus taken place on two levels. Specific features are mapped as FEPA wetlands, rivers or 

estuaries. This mapping serves to identify features and classifies them based on type (for example: natural or 

artificial; hillslope seep or valley bottom etc.). The ecological condition of the feature is not dealt with in these 

maps. 

Certain river sub-catchments are identified as priority areas due to the importance of the river/freshwater 

features within the sub-catchment. Sub-catchments classified as River FEPAs are required to be maintained in 

a largely natural ecological state. Sub –catchments that are mapped as Fish Support Areas are to be managed 

in such a way that no activity causes the current ecological condition to degrade. The study area is not within a 

FEPA river sub-catchment (Figure 9). The wetland area is mapped as part of the larger Estuarine Wetland. 

 

7. PAST DEVELOPMENT OF THE SITE 

The history of the site and surrounding development is well documented in the previous assessments for the 

site. Aerial photography of the site exists that was taken in 1944/5, 1968, 1976, 1989 and 2001. Following that, 

from 2004, various images are available on Google Earth with the most recent one having been taken in 

January 2017. The following sequence of images shows the gradual modification of the site. The orange line 

indicates the site boundary while the yellow polygon within the site indicates the delineated boundary of the 

remnant saltmarsh. Comments are provided for each image and the distinct changes that have taken place.  

The following series of aerial images show a history of modification of the pan over the past 70 years from a 

pan that was mined for salt.  

Table 1. Description of the past modification of the site 

 

April 1944 
This image shows the larger salt pan 
at the end of the dry season, with 
little to no inundated areas. There are 
no visible excavation areas within pan 
within the site and the surrounding 
area appears to be largely 
undisturbed. The delineated 
saltmarsh areas are largely 
undisturbed. 
 
Some agricultural land use has taken 
place to the east of the site. The edge 
of the pan is approximately 35m from 
the edge of Noordhoek Main Road 
which had been constructed prior to 
1944. The eastern edge of the pan 
was utilised to access agricultural 
areas to the south-east of the site. 
 

Present day salt marsh delineation 
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Winter 1945 
Although the month of this image is 
not available, it has clearly been taken 
in the wetter period and shows how 
the pan was inundated during winter. 
Drainage onto the site appears to be 
from the north-west of the site with 
most of the inundation of the pan 
resulting largely as a result of a high 
water table in winter. The site is still 
relatively undisturbed. The delineated 
saltmarsh area is also largely 
undisturbed. The pattern of the 
inundated areas however shows that 
there has been some working/mining 
taking place within the larger salt pan 
area. 
 

 

April 1968 
The site and immediate surrounding 
area is very similar to that in 1944/5. 
The only development in the area is 
the agricultural development to the 
east of the property. Limited 
development has taken place to the 
north of the site, with the 
construction of Ou Kaapse Weg road 
being the most significant. The use of 
the eastern extent of the pan to 
access the agricultural areas to the 
south-east had increased. The 
delineated saltmarsh area is still 
largely undisturbed. The seasonal 
wetland in the north-western corner 
also still seems to have remained 
undisturbed. 
 

 

April 1976 
This image has again been taken when 
the site is mostly dry at the end of 
summer. Excavation of the Lake 
Michelle area and the associated 
drainage channels to the west and 
through the site had taken place. 
Water is visible in the more deeply 
excavated areas that have been dug 
to below the groundwater table. The 
southern and western portions of the 
site have been significantly disturbed 
and the surrounding vegetation 
cleared. The north-western corner is 
likely where material has been 
dumped that is present on the site 
today. Agricultural activities still take 
place to the east of the site although 
this area is increasingly being 
developed as the residential suburb of 
Sunnydale with storm water draining 
in the wetland area east of Lake 
Michelle. The delineated saltmarsh 
area is largely outside of the disturbed 
area. 
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May 1989 
The image has been taken in early 
winter. Water is present in the 
excavated areas. The area in the north-
west of the site is still cleared of 
vegetation. The area north of the site 
has also been cleared of vegetation in 
preparation for development. 
Agricultural activities to the east of the 
site have been replaced by a dense 
wetland area that receives the storm 
water from the residential areas east of 
the site. Vegetation cover occurs within 
most of the site with the delineated 
saltmarsh area still largely undisturbed. 
The seasonal wetland in the north-
western corner of the site has however 
been significantly disturbed by works 
associated with the landfill to the north. 
 

 

October 2001 
The image has been taken at the end of 
winter when a large portion of the site 
has been inundated, including the 
delineated saltmarsh area. Some 
additional excavation of the south-
eastern portion of the site appears to 
have taken place that formed part of 
the initial approval for Phase 8 of Lake 
Michelle, including the storm water 
channel along the eastern boundary of 
the site. Some vegetation has covered 
all of the previously disturbed areas. 
The area to the north of the site has 
been developed. This image was taken 
at the approximate time that the initial 
wetland assessment study was 
undertaken by Southern Waters. 

 

January 2005 
This image was taken at the time that 
Phases 4-7 of Lake Michelle were under 
way. Within the site, only the north-
western portion was impacted by the 
adjacent activities. The delineated 
saltmarsh area is largely undisturbed 
excepting for the disturbance that took 
place associated with the initial Lake 
Michelle establishment activities. 
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June 2014 
This image was taken in winter at the 
time of the follow-up wetland 
assessment by the Freshwater 
Consulting Group. The site, including 
the delineated saltmarsh area is 
substantially overgrown with a mix of 
Typha bulrushes (pink-brown areas in 
image) and Phragmites reeds (light 
brown areas in the image). The deeper 
areas are also inundated with water. 
The Lake Michelle development (Phases 
1-7) is largely complete. 

 

8. ASSESSMENT OF FRESHWATER FEATURES ON THE SITE  

8.1. SUMMARY OF PREVIOUS AND RECENT AQUATIC AND ASSOCIATED 

ASSESSMENTS OF THE SITE 

Below is a brief overview of the findings of the previous assessments of the wetland features within the site: 

Saltmarsh Study undertaken by Ecosense in 2001 comprised of a wetland assessment by Southern Waters and 

a botanical assessment by Coastec. The wetlands within the site were classified as samphire salt marshes that 

were considered to be in a very good condition and restorable.  

 

Figure 10. View of the 

wetland areas surveyed 

during the 2001 wetland 

assessment  
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The wetlands were considered to be an irreplaceable, highly threatened environment and poorly represented 

in the City of Cape Town area. It was felt that the wetland area was extremely sensitive and that the wetland 

could not be translocated and would be poorly integrated with development. A buffer width of 40m was 

recommended to ensure the protection of the wetland area. The wetland required ongoing management 

attention to ensure that it would not be lost to invasion by reeds and other plant species. One of the few 

Schoenoplectus scirpoideus steekriet communities occurs on the site. 

 

Wetland Revisit by Freshwater Consulting Group in 2014 identified four wetland areas within the site that 

ranged from moderately modified for much of the wetland and largely modified for the stormwater channel 

and deeper lake area. The wetland as a whole was considered to be of high ecological importance due to the 

fact that it supports populations of rare and endangered species; areas of habitat and species richness; 

elements of uniqueness; is sensitive to change and important for conservation. It was recommended that an 

ecological buffer of 20m be allowed for between the wetland and developed areas. Rehabilitation and alien 

clearing should take place within the buffers. Monitoring of soil moisture and management of summer water 

levels in the lake should take place. 

 

Figure 11. Wetland areas mapped during the 2014 Wetland Revisit  

 

Botanical Reassessment by Coastec in 2014 determined that although the plant species had not changed 

much within the site, there had been a major loss (52%) of pan and open water habitat from the 2001 

assessment. It was recommended that a re-evaluation be undertaken in summer to adequately assess the pan. 

It was recommended that there was active management of the inundation of the site by some infilling of 

channels in the wetland and a drawdown of the lake water level in summer. Clearing of woody and herbaceous 

invasive plants should take place.  
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Figure 12. Pan and open water communities mapped in the botanical assessments of 2001/2 (dark blue) and 

2013/4 (light blue) showing the major loss in this habitat type within the site 

 

Development Constraints and Opportunities Assessment by DH Environmental in 2015 was in agreement 

that the ecological importance of the site was high and specifically of seasonal importance for amphibians. It 

was stated that the ‘do nothing option’ has prevailed, to the detriment of the wetland area and that the salt 

marsh has been irretrievably lost. It is proposed that a toad conservation area should be created within the 

area.  

 

Figure 13. Habitat creation concept proposal for the site  
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Specific design recommendations were provided for the proposed toad conservation area. In conjunction with 

the establishment of the conservation area, it was recommended that partial development of the site should 

be allowed. 

 

Specialist Flora Basic Assessment Study by Simon Todd in 2018 was commissioned to continue with the 

botanical assessment being undertaken by Low and to specifically assess the proposed development of the site 

in terms of its potential impact. A site sensitivity assessment was undertaken that indicated that while a large 

proportion of the proposed development area consists of wetlands which are by their nature considered to be 

highly sensitive features, much of the area comprises of Typha and Phragmites reed bed community (a 

wetland community common to the area) that was indicated to be of medium botanical sensitivity. The 

disturbed areas in and adjacent to the reed bed were indicated to be of Medium Low or Low botanical 

sensitivity while the salt marsh habitat was mapped as being of high botanical sensitivity.  

It was also observed during the site visits that the margins of the salt pans, in particular, were being used 

extensively by local fauna, while there was little apparent use of the dense reed beds which are often 

impenetrable even for smaller fauna on account of all the dead material present. The need for some kind of 

intervention to prevent the loss of the Salt Marsh habitat was reiterated. The loss of some of the reed bed 

habitat to development was indicated to have a low relative impact compared to the loss of the locally unique 

Salt Marsh habitat. 

 

Western Leopard Toad (WLT) study and impact assessment by Marius Burger in 2018 was commissioned to 

assess the suitability of the site as WLT habitat and to assess the potential impacts of the proposed 

development of the site. The salt marsh wetlands were found to be too saline for WLT breeding purposes (3.1 

to 17.97 ppt was measured within the wetlands during the period September to December 2017). The salinity 

of the main lake (2.14 to 4.35 ppt for the same period) was also found to be close to or at the salinity threshold 

for WLT breeding requirements (generally 1.5 ppt or less, although up to about 3 ppt also appears to be 

tolerable).  

The dense reed infestations were also found to hamper the mobility of the WLT within the wetland area 

however the adjacent terrestrial area does serve as WLT shelter/foraging habitat and/or as WLT ecological 

corridors. Although wetland (and potential WLT habitat) would be lost as a result of the proposed 

development of the site, the new habitat would be created that would adequately cater for WLT 

considerations. 
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8.2. DELINEATION OF WETLAND AREAS 

The wetland areas within the study area were classified and delineated and then WET-EcoServices and Present 

Ecological Status/WET-Health were utilised to assess the benefits and services supplied by the wetlands as well 

as to determine the integrity of the ecological processes for the wetland areas. An Ecological Importance and 

Sensitivity assessment were also undertaken of the wetland areas. 

Table 2:   Wetland hydro-geomorphic types typically supporting inland wetlands in South Africa 

Hydro-geomorphic types Description Source of water 1 

Surface Sub-surface 

Floodplain 
 
 
 

Valley bottom areas with a well-defined stream channel, gently sloped 
and characterized by floodplain features such as oxbow depressions and 
natural levees and the alluvial (by water) transport and deposition of 
sediment, usually leading to a net accumulation of sediment. Water 
inputs from main channel (when channel banks overspill) and from 
adjacent slopes.   

 
*** 

 
* 

Valley bottom with a 
channel  
 

Valley bottom areas with well-defined stream channel but lacking 
characteristic floodplain features.  May be gently sloped, characterized 
by net accumulation of alluvial deposits or may have steeper slopes, 
characterized by net loss of sediment.  Water inputs from main channel 
(overspill) and from adjacent slopes.   

 
*** 

 
*/ *** 

Valley bottom without a 
channel 
 

Valley bottom areas with no clearly defined stream channel, usually 
gently sloped and characterized by alluvial sediment deposition, 
generally leading to net accumulation of sediment.  Water inputs mainly 
from channel entering wetland and also from adjacent slopes. 

 
*** 

 
*/ *** 

Hill slope seep linked to 
stream  
 

Slopes on hillsides, which are characterized by the colluvial (transported 
by gravity) movement of materials.  Water inputs are mainly from sub-
surface flow and outflow is usually via a well-defined stream channel 
connecting the area directly to a stream channel. 

 
* 

 
*** 

Isolated Hill slope seepage  
 

Slopes on hillsides, which are characterized by colluvial (transported by 
gravity) movement of materials.  Water inputs mainly from sub-surface 
flow and outflow either very limited or through diffuse sub-surface 
and/or surface flow but with no direct surface connection. 

 
* 

 
*** 

Depression (includes Pans) 
 

A basin shaped area with a closed elevation contour that allows for the 
accumulation of surface water (i.e.is inward draining).  It may also receive 
sub-surface water. An outlet is usually absent, and therefore this type is 
usually isolated from the stream channel network. 

 
*/ *** 

 
*/ *** 

1 Precipitation is an important water source and evapotranspiration an important output  
Water source: *   Contribution usually small 
  ***  Contribution usually large 
  */ *** Contribution may be small or important depending on local circumstances 
 Wetland: 
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Figure 14. Orthophotograph with the mapped wetland features at the site 
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Wetland areas identified during the field assessment can be characterised according to Table 2 as follows 

(Figure 14):  

• Seasonal depression dominated by the rush Juncus kraussii (Wetland A) (Figure 15); 

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

(Figure 16); 

• Permanent open water with marginal Schoenoplectus maritimus sedges (Wetland C) (Figure 17); 

• Stormwater channel dominated by Typha bulrushes (Wetland D) (Figure 18); and 

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

(Figure 19). 

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.  

 

Figure 15. View of the seasonal wetland fringe (Wetland A) 

 

Figure 16. View of the permanently wet reed bed (Wetland B) 
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Figure 17. View of the deep water lake areas that are fringed with Schoenplectus scirpoides (Wetland C) 

 

Figure 18. View of the stormwater canal (Wetland D) 

 

Figure 19, View of the southern salt marsh/pan (Wetland E) 
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Table 3. Classification of wetland areas within the study area 

Name 
Seasonal fringe 
Wetland A 

Reed bed 
Wetland B 

Lake fringe 
Wetland C 

Stormwater canal 
Wetland D 

Saltmarsh 
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 

 

8.2.1. WATER QUALITY 

The salinity in the Lake Michelle wetlands ranges from less than 1ppt (parts per thousand) at the inlet into the 

lake in winter to more than 18ppt in the salt marsh wetland areas in summer, with sodium chloride being the 

dominant salt composition. Groundwater at the site is also brackish and is, in general, more than 2ppt. The pH 

of the water within all the aquatic features tends to range between 8 and 9 pH units.  

Salinities within the greater lake area are largely influenced by the salinity of the water entering the lake. This 

water tends to be quite fresh in winter (less than 1ppt), increasing to about 4ppt in summer. Salinities also 

increase gradually in the lake through the summer.  

Salinities in the salt marsh area tend to be much higher. These areas are dry during the summer months and fill 

with runoff water during winter which then slowly evaporates. Salinities in the salt marsh thus tend to be 

lower in winter (about 3ppt) and increase steadily into summer to reach salinities of higher than 18ppt. 

The small dam in the northern part of the site is largely isolated from the lake and salt marsh areas and tends 

to remain relatively saline, ranging between 8ppt and 17ppt. 

The three different salinity regimes observed in the larger wetland areas of Lake Michelle represents the three 

different main water sources into the wetlands: catchment runoff that drains into and again out of the lake; 

immediate rainfall onto the site that fills the salt marsh areas and is evaporated; and groundwater that feeds 

the small dam and the deeper areas of the lake. 

 

8.2.2. WETLAND INTEGRITY 

The Present Ecological Status (PES) Method (DWAF 2005) was used to establish the integrity of the wetlands in 

the study area, based on the Index of Habitat Integrity (DWAF, 1999). Table 4 provides the criteria and results 

from the habitat integrity assessment of the wetlands. These criteria were selected based on the assumption 

that anthropogenic modification of the criteria and attributes listed under each selected criterion can generally 

be regarded as the primary causes of the ecological integrity of a wetland. 
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Table 4. Habitat integrity assessment criteria for palustrine wetlands (Dickens et al, 2003)  

Criteria  Relevance 

Hydrologic 
Flow Modification Abstraction, regulation by dams or increased runoff from developed areas. Flow change affecting habitat 

inundation, change to flora or incorrect biota cues. Groundwater abstraction. 

Perm Inundation Consequence of impoundment with destruction of natural wetland habitat and cues for wetland biota.  

Water Quality 

Water Quality 
Modification 

From point or diffuse sources. Measure directly or assessed upstream agricultural activities, settlements 
and industrial activities. Aggravated by decrease in flow delivered to the wetland. 

Sediment Load 
Modification 

Reduction due to entrapment by impoundments or increase due to land use practices. Cause of unnatural 
erosion rates, accretion or infilling of wetlands and change in habitats. 

Hydraulic/Geomorphic 
Canalisation Desiccation or changes to wetland inundation pattern and habitat. River diversions or drainage. 

Topographic 
Alteration 

Infilling, ploughing, dykes, trampling, bridges, roads, railway lines and other disruptive activities that 
reduce or change wetland habitat directly in inundation patterns. 

Biota 

Terrestrial 
Encroachment 

Desiccation of wetland and encroachment of terrestrial plants due to changes in hydrology or 
geomorphology. Change to terrestrial habitat and loss of wetland functions. 

Indig. Veg 
Removal 

Direct destruction of habitat through farming, grazing or firewood collection affecting habitat and flow 
attenuation functions, organic matter inputs and increases potential for erosion. 

Invasive Plant  Affects habitat characteristics through community structure and water quality changes  
Alien Fauna Presence of alien fauna affecting faunal community structure. 

Biota Over Use  Overgrazing, over fishing, etc. 

Table 5. Wetland habitat integrity assessment of the wetlands (0=critically modified; 5=unmodified)  

Criteria & Attributes Wetland A Wetland B Wetland C Wetland D Wetland E&F Wetland G 

Hydrologic 

Flow Modification 2.6 2.0 1.4 1.0 2.8 2.3 

Permanent Inundation 2.8 1.8 1.0 1.1 2.7 2.1 

Water Quality 

Water Quality Modification 3.0 2.8 2.0 1.4 3.0 2.6 

Sediment Load Modification 3.2 2.6 2.2 1.8 3.4 3.2 
Hydraulic/Geomorphic 

Canalisation 3.1 3.1 2.0 1.0 3.0 3.0 

Topographic Alteration 2.6 2.6 1.6 0.8 3.1 2.7 

Biota 

Terrestrial Encroachment 2.4 2.8 2.5 1.0 3.5 2.0 

Indigenous Vegetation Removal 2.9 2.6 1.4 1.2 3.2 3.0 

Invasive Plant Encroachment 3.0 1.2 2.5 1.0 3.0 2.1 

Alien Fauna 3.0 2.0 2.0 2.0 3.2 2.7 

Over utilisation of Biota 3.5 2.8 2.4 2.5 3.6 3.5 

Category C C D E B/C C 

Table 6. Relation between scores given and ecological categories 

 Scoring  Interpretation of Scores for all Attributes: Rating of Present Ecological Status Category (PESC) 

A
cc

ep
ta

b
le

 r
an

ge
 

Natural, unmodified - 
score=5.  

CATEGORY A 
>4; Unmodified, or approximates natural condition. 

Largely natural - 
score=4.  

CATEGORY B 

>3 and <4; Largely natural with few modifications, but with some loss of natural habitats. 
Moderately modified- 
score=3. 

CATEGORY C 

>2 and <3; moderately modified, but with some loss of natural habitats. 

Largely modified - 
score=2. 

CATEGORY D 

<2; largely modified. A large loss of natural habitats and basic ecosystem functions has occurred. 

O
u

ts
id

e 
ra

n
ge

 Seriously modified - 
rating=1. 

CATEGORY E 

>0 and <2; seriously modified. Loss of natural habitats and basic ecosystem functions are 
extensive. 

Critically modified - 
rating=0. 

CLASS F 

0; critically modified. Modifications have reached a critical level and the system has been 
modified completely with an almost complete loss of natural habitat. 
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The WET-Health method was then used to determine that overall Present Ecological Status (PES) for the 

wetlands. PES scores were determined for geomorphology, hydrology, water quality and vegetation to 

generate the overall score and ecological category (Table 7).  

Table 7. WET-Health 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 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. 

 

8.2.3. WETLAND ECOLOGICAL IMPORTANCE AND SENSITIVITY (EIS)  

The EIS Assessment considers several biotic and habitat determinants surmised to indicate either importance 

or sensitivity.  The determinants are rated according to a four-point scale (Table 8).  The median of the 

resultant score is calculated to derive the EIS category (Table 10). The wetland areas, except for the wetland 

associated with the stormwater channel are deemed to be of a high EIS. The wetland area as a whole provides 

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 8.  Scale used to assess ecological importance or sensitivity 

Scale Definition 

1 One species/taxon judged as rare or endangered at a local scale. 

2 More than one species/taxon judged to be rare or endangered on a local scale. 

3 One or more species/taxon judged to be rare or endangered on a Provincial/regional scale. 

4 One or more species/taxon judged as rare or endangered on a National scale ( SA Red Data Books) 
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Table 9.  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 

Table 10.  Ecological importance and sensitivity categories (DWAF, 1999) 

EISC General description 
Range of 
median 

Very high Quaternaries/delineations unique on a national and international level based on unique 
biodiversity (habitat diversity, species diversity, unique species, rare and endangered 
species).  These rivers (in terms of biota and habitat) are usually very sensitive to flow 
modifications and have no or only a small capacity for use. 

>3-4 

High Quaternaries/delineations unique on a national scale based on their biodiversity 
(habitat diversity, species diversity, unique species, rare and endangered species).  
These rivers (in terms of biota and habitat) may be sensitive to flow modifications but in 
some cases may have substantial capacity for use. 

>2-3 

Moderate Quaternaries/delineations unique on a provincial or local scale due to biodiversity 
(habitat diversity, species diversity, unique species, rare and endangered species).  
These rivers (in terms of biota and habitat) are not usually very sensitive to flow 
modifications and often have substantial capacity for use. 

>1-2 

Low/ 
marginal 

Quaternaries/delineations not unique on any scale.  These rivers (in terms of biota and 
habitat) are generally not very sensitive to flow modifications and usually have 
substantial capacity for use. 

1 

 

8.2.4. ECOSYSTEM SERVICES SUPPLIED BY THE WETLANDS 

The assessment of the ecosystem services supplied by the identified wetlands was conducted according to the 

guidelines as described by Kotze et al (2005). An assessment was undertaken that examines and rates the 

services listed in Table 11. The characteristics were scored according to the general levels of services provided. 

It is important to manage the wetlands to ensure that they can continue to provide valued goods and services.  

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 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 (Figure 20).  
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Table 11. Goods and services assessment results for wetlands (low =0 and high = 4) 

Goods and services Wetland A Wetland B Wetland C Wetland D Wetland E, F&G 

Flood attenuation 2 3 3 1 2 
Stream flow regulation 0 2 2.5 1.5 0.5 

Sediment trapping 1 2.5 2 1.5 1 

Phosphate trapping 1.5 2.5 2 2 0 

Nitrate removal 1.5 2.5 2 1.5 0.5 

Toxicant removal 1 1.5 1 1 0 

Erosion control 1.5 1.5 1.5 1.8 0.5 

Carbon storage 2 2.5 2 1 0.5 

Maintenance of biodiversity 2.5 2 2 1 2.5 

Water supply for human use 0 0.5 0.5 0 0 

Natural resources 1.5 2 2 1 0 

Cultivated foods 0 0.5 0.5 0 0 
Cultural significance 1.5 1.5 2 0 0.5 

Tourism and recreation 2 2 3 1 0.5 

Education and research 1 1 1.5 0 3 

 

 

 

Figure 20. Ecosystem services provided by the wetland areas 

Wetlands E, F & G 
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9. FRESHWATER OPPORTUNIES AND CONSTRAINTS  

From the previous assessments of the wetland features within the site, there is agreement that the salt marsh 

wetland area in the site is considered of a high ecological importance. The earlier assessments (Southern 

Waters, Coastec and Freshwater Consulting Group) have recommended that these wetland areas be retained 

and protected that there be an ongoing intervention in terms of mitigating the stormwater impact on the 

wetlands. More recent assessments have documented the declining ecological condition of these wetlands 

due to the lack of intervention.  

The assessment by DH Environmental Consulting has suggested that the due to the fact that the key 

importance of the remaining wetland area is to provide habitat for Western Leopard Toad and that the site 

should be rehabilitated and developed such that the wetland areas within the site are beneficial for toad 

conservation. While this argument makes logical sense a shortcoming in all of the past assessments has been 

the inaccessibility of the salt marsh area due to the surrounding deep water and density of the reed bed.  

It is agreed that the only value that the reed bed wetland area within the site currently provides, is to buffer 

the saltmarsh area from the surrounding impacts and in particular stormwater mitigation. These reedbeds are 

however progressively altering the wetland habitat within the site from being a wetland that is only inundated 

for a portion of the year and tends to be hypersaline to one that is permanently wet with a less saline layer of 

organic material forming on top of the more naturally saline sediments. The reedbed also provides a significant 

barrier for the movement of biota.  

The dense growth of specifically the Typha bulrush reed bed is largely a response to the additional stormwater 

entering the site and the entrapment of that freshwater input within the dense bed of organic material that 

built up in the reedbed. Thus to prevent bulrush from dominating any future wetland area retained or created 

within the site, stormwater entering the site would need to be managed. In addition, the build-up of organic 

matter within the root-stock of the reeds would need to be removed. Removal of the bulrush and 

rehabilitating this area through shaping and replanting the area with suitable seasonal wetland vegetation 

could provide an opportunity for the area to provide improved habitat for biota. 

Recent assessments of the wetland area by the project team, following the recent prolonged dryer period as 

well as clearing of pathways to allow surveying of the site to take place, have allowed for a more detailed 

assessment of the salt marsh areas within the dense reed bed. These assessments have confirmed that the 

saline pan wetland habitats are still intact within the wider reed bed area and are still important to maintain. It 

can also be seen that there is a significant build-up of organic material lying on top of the natural mudflats of 

the original salt pan. 

It is thus recommended that development of the site should only take place outside of the delineated salt 

marsh areas and should include an approximate 30-40m buffer where the clearing of reeds and alien invasive 

plants is undertaken (Figure 21). Seasonal wetland habitats, as naturally occur in the wider area should be 

established within the recommended buffer area. The disturbed seasonal wetland in the north-western corner 

of the site could be retained and rehabilitated but is not considered highly significant and could be recreated 

within the wider conservation area within the site. The loss of wetland habitat outside the demarcated area 

could be offset by rehabilitation and enhancement of the retained wetland habitats and adjacent buffer area.  

The wider rehabilitated wetland area should have corridors to allow connectivity of the wetland with the 

adjacent wetland areas for the movement of amphibians and other biota. 
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Figure 21. Google Earth showing the mapped salt marsh wetland habitats (green areas) and the approximate recommended buffer area (yellow area) and the areas where 

movement of water and biota are important (white arrows). The orange oval indicates the location of the disturbed seasonal wetland habitat. 
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10. CONSIDERATION OF THE PROPOSED LAYOUT PLAN ALTERNATIVES 

Based on the more detailed mapping of salt marsh areas within the site, three layout design alternatives have 

been developed for the site, as described below:  

Alternative 1:  The proposal for the site is a multifunctional mixed-use residential (retirement / elderly 

housing) and conservation orientated development. The proposed developed area (113 100m2) is to consist 

of 110 retirement units (Figure 23). 

 

Figure 22. Proposed Alternative 1 layout plan for the site overlain in Google Earth with the mapped wetland 

areas (green line)  

A total of 10.12ha of wetland habitat (pans, seasonal wetlands and stormwater-related wetland areas) will be 

established for this alternative. The smaller pan (Wetland G) and a small portion of the larger degraded pan 

(Wetland E), as well as the disturbed seasonal Juncus wetland (Wetland A), would be lost in the proposed 

development but will be offset by the creation of additional saltmarsh areas within the wetland area to be 

rehabilitated.  This alternative would however ensure the longer-term sustainability of the salt pan habitat. 

Key components of the design are the following: 

• It comprises of a series of pans/salt marsh areas that largely encompass the existing salt marshes; 

• The pans are contained within a wider buffer area with a combined area of 7.5ha that will comprise of 

rehabilitated wetland habitat; 

• The design allows for connectivity between the Noordhoek Main Road and the surrounding wetland 

areas; 
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• The ponds are variable in size and depth that would provide variable habitat; 

• Stormwater drainage would be diverted around the wetland area and contained within created canals 

and ponded areas to the west and east of the site; and 

• Water supply for the wetland would be from rainfall and runoff from the immediate surrounds with 

low berms placed between the stormwater management areas and the rehabilitated wetland area to 

prevent additional surface water runoff from draining into the wetland. 

 

Figure 23. Proposed stormwater management plan for the site 

Four extended detention stormwater ponds with a 300mm deep high/low marsh area linked with stormwater 

canals, as indicated on drawing 170136‐SK01, will be constructed on-site to serve as a water quality treatment 

system. The Noordhoek Main road culverts will be picked up in the stormwater canals before the water can 

enter the salt pans. The areas around the salt pans top banks will be shaped to drain away from the pans. The 

Lake Michelle water body acts as a stormwater attenuation facility and as such does not require additional 

stormwater attenuation measures or staged outlets. Maintenance of the ponds and canals will entail the 

following activities: 

• ‐ Clean and remove debris from inlet and outlet structures every month 

• ‐ Mow side slopes every month 

• ‐ Inspect for damage, paying particular attention to the control structure every year 

• ‐ Note signs of hydrocarbon build‐up, and remove appropriately every year. 

• ‐ Monitor for sediment accumulation in the facility every year and remove when necessary 

• ‐ Repair undercut or eroded areas when needed. 
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The proposed stormwater management plan is likely to result in an improvement of the wetland habitat within 

the site and ensure that the current wetter conditions within the wetland areas that are facilitating the dense 

reed growth are reduced and that the wetland condition can revert to a more natural hydrological condition. 

The plan will also ensure that any nutrient-enriched stormwater runoff from the developed areas does not 

enter with the wetland area. 

Alternative 2: Alternative 2 achieves 110 units and locates the clubhouse along the access road with views to 

the north-west.  The alternative makes provision for the redirection of the existing southeastern stormwater 

channel feeding into Lake Michelle.  A portion of existing Juncus Wetland area measuring approximately 

8000 m² has been retained.  To achieve this, the development clusters are denser.  The central conservation 

area measures approximately the same as in alternative 1 but slightly reconfigured to fit with the development 

footprint.  For the most part, development (other than the internal road along Noordhoek Main Road and one 

unit) does not encroach into the proposed buffer zone.  It is proposed that the stormwater management 

occurs within the buffer zone, and that water is filtered through the Juncus Wetland area before discharging 

into the SANPARKS controlled Papkuilsvlei. 

 

Figure 24. Proposed Alternative 2 layout plan for the site overlain in Google Earth with the mapped 

wetlands (green line)  
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Alternative 3:  Alternative 3 provides for the following: 

• The mapped wetland and reedbeds; 

• A 10 m development setback/buffer; 

• The existing laterite track to remain in place; 

• Provision for the clubhouse in its approved location; 

• A resultant development parcel for residential retirement units.  Without developing a detailed proposal, 

the resultant area could accommodate 15 units and access roads. 

 The development proposal has a development footprint limited to the area that historically formed part of the 

municipal dumpsite, with a recommended buffer area provided around the reedbeds. Given the land cost as 

well as the costs associated with servicing the land, building the units, the construction of the clubhouse and 

associated facilities, improvements to the remaining natural environment will not occur.  The reedbed area will 

consequently remain as is, with no planned intervention. The area will continue to receive stormwater that 

discharges onto the site via the culvert constructed to alleviate flooding on Noordhoek Main Road.  Further, 

the stormwater channel that exists adjacent to Lakeshore Drive (southern access road) is to remain as is with 

stormwater from the channel discharging into Lake Michelle.  

 

 Figure 25. Proposed Alternative 3 layout plan for the site 
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11. WETLAND OFFSET ASSESSMENT 

11.1. ASSESSMENT OF WETLAND OFFSET REQUIREMENTS  

The wetland features within the site are summarised in Table 12. The potential loss of wetland areas due to 

the construction of the proposed development was assessed using the DWS Wetland Offset Calculator to 

determine the wetland targets that would need to be achieved by the proposed wetland offset. To undertake 

the assessment two calculations were undertaken: 

• Determining the wetland offset requirements for a scenario where all the wetland areas would be lost; 

and 

• Assessing the wetland offset that would be gained from the creation of all the wetland habitat indicated in 

the proposed development plan. 

The wetland habitats considered in the assessment, as well as their extent, condition and importance, are 

provided in the table below. 

Table 12: Summary of wetland features occurring in the site 

Wetland feature 
Extent (ha) 

Present Ecological 
Status 

Ecological Importance 
and Sensitivity 

Wetland A: Seasonal depression 1.25 C High 

Wetland B: Reed beds 7.8 C/D High 

Wetland C: Lake fringe 0.9 D/E High 

Wetland D: Stormwater 0.18 E Moderate 

Wetland E, F & G: Salt March/pans 1.38 B/C High 

Total Extent 11.5 - - 

A summary of the wetland offset targets for the wetland areas lost is provided in Table 13 below. The detailed 

assessments of the assessed wetland offset targets are attached in Appendix D. It should be noted that the 

functional and ecosystem conservation targets are expressed as hectare equivalents for comparison purposes. 

Table 13: Assessed Wetland Offset Targets for wetland areas that would be lost within the proposed 

development site 

Determining wetland offset 
targets 

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

Total 

Functional Offset Target  
(Functional hectare equivalents) 

0.50 3.90 0.50 0.10 0.20 5.2 

Ecosystem Conservation Target 
(Habitat hectare equivalents) 

2.30 0.50 0.10 0.10 9.30 12.3 

Species Conservation Target 
(Species measure) 

81.40 67.10 55.00 49.50 100.00 50 -100 

 

11.2. DESCRIPTION OF PROPOSED WETLAND OFFSET 

There are three main wetland areas associated with the proposed development that is described below, the 

main wetland conservation area that comprises of salt marsh and seasonal wetland; the fringing area onto 

Lake Michelle; and the wetland areas that would be created in association with the channels and ponded areas 
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for stormwater diversion and management in the site. The extent of these areas and the desired condition is 

indicated below: 

Table 14. Extent of wetland habitats to be created within the proposed development 

Wetland areas in the proposed development  Extent (ha) Desired condition 

Layout alternative 1 and 2 3 1 and 2 3 

Salt pans and seasonal depressions rehabilitated and enhanced in 
Conservation area 

9.0 1.38 B  

Juncus wetland 0.8 (alt 2 only) 1.25 B/C C 

Lake fringe retained / rehabilitated 0.75 0.9 B/C D 

Stormwater 0.68 0.18 C D 

Reedbed (some reedbed habitat will form part of stormwater 
habitats for Alt 1 and 2; reedbed retained for Alt 3) 

(part of 0.68) 7.8 C C/D 

Total 
11.2 (alt2) 
10.3 (alt1) 

11.5 B/C C/D 

From the above table, it can be seen that Alternative 3 will retain the larger area of wetland habitat (reedbeds) 

but it will not be rehabilitated such that there would be a significant improvement in the ecological condition 

of the wetland integrity. The reedbed within the site will thus remain a barrier to the movement of biota. The 

sustainability of the salt pans would also not be ensured.  

Alternatives 1 and 2 will retain smaller wetland areas (Alternative 2 will only be reduced by 0.3ha on that for 

Alternative 1) but the opportunity will be created to improve on the current ecological condition and 

functionality of the wetland areas and remove the barrier to the movement of biota. 

 

Conservation Area (Salt Marsh/Pans and Seasonal Wetlands): 

It is proposed that a conservation area of approximately 11 hectares (central conservation area of 7 hectares 

with a 4-hectare buffer around the margins) be established within the centre of the site that will comprise of 

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 the breeding of the toad, while the reed bed also hampered the 

mobility of the toads through the wetland area. 

 

Lake Michelle Fringe Wetland 

This wetland area will largely remain intact. Some development activities and infilling will, however, need to 

occur along the fringe but the intention is to rehabilitate these areas once construction activities are complete 
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and return the wetland to the original desired condition. Currently, there are portions of the fringe which 

comprise a dominance of Phragmites and Typha reed bed that could also be removed and replaced with more 

desirable local indigenous species such as the sedge Schoenplectus scirpoides. This wetland area is important 

in that it integrates with the conservation wetland area and should not be a barrier to the movement of biota 

between the lake and the conservation area. Allowance has been made in the layout for the site for the 

movement of biota, and specifically the Western Leopard Toad to the portions of land to the north and west of 

the site.  

 

Stormwater related Wetland Areas 

The stormwater system within the site has been designed to accommodate stormwater emanating from the  

surrounding area and to divert it away from the conservation area, as well as to mitigate stormwater 

generated within the developed portion of the site. Wetland habitats created would comprise of channels and 

ponded areas. Currently, one of the channels is already in existence but is dominated with dense reed growth. 

The stormwater-related habitat that will be created as part of the wetland offset development is thus 

associated with the mitigation measures for the salt pan but will provide good habitat for the Western Leopard 

Toad as well as other amphibians occurring in the area. Connectivity of the stormwater-related wetland areas 

with both upstream and downstream aquatic habitats would be good. These stormwater-related wetland 

features will comprise of local indigenous plants such as cylindrical sedge Schoenplectus scirpoides, salt-marsh 

sedge Bolboschoenus maritimus, Sweet Cyperus Cyperus longus var. tenuiflorus, sharp-tipped rush Juncus 

kraussii, dune-slack sedge Ficinia nodosa, Senecio halimifolius, arum lilies Zantedeschia aethiopica and Water 

Parsnip Berula thunbergii. 

A summary of the potential gains of the proposed wetland offset is provided in Table 15 below. The detailed 

assessment of the proposed wetland offsets is attached in Appendix D. 

Table 15: Potential Gains of Proposed Wetland Offsets  

Offset Receiving Areas:  Assessing 
potential gains 

Salt pan Seasonal Lake fringe Stormwater Reeds 

Layout alternative 1 & 2 3 1  2 3 1 & 2 3 1 & 2 3 3 

Functional Offset Contribution 
(Functional hectare equivalents) 

2.0 0.2 1.8 0.5 0.5 0.5 0.5 0.2 0.2 4 

Ecosystem Conservation Offset 
Contribution (hectare equivalents) 

9.3 8.2 7.7 9.2 2.3 2.2 0.2 1.1 0.2 0.5 

Final Offset Contribution (Species 
measure) 

160 80 160 160 60 160 70 112 60 68 

Table 16. Total wetland offset gains per Layout Alternative 

Layout alternative 1 2 3 
Functional Offset Contribution 
(Functional hectare equivalents) 

4.5 4.7 5.4  

Ecosystem Conservation Offset 
Contribution (hectare equivalents) 

20.2 21.7 12.3 

Final Offset Contribution (Species 
measure) 

160 and 112 for s/water 160 and 112 for s/water 60 - 80 

In terms of function offset contributions, Alternative 3 will provide the highest contributions due to the extent 

of the reedbeds that do provide flood attenuation and some water quality amelioration functionality . The 
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reedbeds, however, provide limited habitat diversity and are not unique are a habitat type. Alternative 2 will 

provide the highest wetland offset gains in terms of ecosystem conservation with Alternative 1 providing 

slightly less. Alternatives 1 and 2 provide significantly higher species contributions due to the opportunity with 

the larger development of the site, to rehabilitate and enhancement of the wetland areas. 

 

11.3. EVALUATION OF ACCEPTABILITY OF PROPOSED WETLAND OFFSET  

Table 17 provides a summary of the wetland offset targets and objectives listed in Table 13 as compared to the 

gains associated with the proposed wetland offsets for the three alternatives considered. The proposed 

wetland offset will be located within the same area and is within the same vegetation type and will be of the 

same wetland types to the wetland areas that would be lost, except for the reedbed habitats which are 

considered to be abundant in the area and also not desirable in terms of habitat suitability for target aquatic 

biota such as the Leopard Toad. The dense reed bed habitat is in response to significant volumes of 

stormwater runoff entering the site while the increasing reed beds have also led to the decline of the more 

unique salt pan habitat. 

As mentioned, the wetland losses associated with development layouts Alternative 1 and 2 are largely 

associated with the reed bed habitat loss, with Alternative 2 largely averting loss of the seasonal wetland in 

the north-western corner of the site. For Alternatives 1 and 2, all of the other wetland habitats, and in 

particular the saltmarsh habitat, could be expected to improve with associated benefits, in terms of functional, 

ecosystem conservation and species conservation and exceed the determined targets. As the reed bed habitat 

is seen as an undesirable habitat, the loss of this wetland habitat and replacement with seasonal wetland 

habitat is seen as a positive impact. The loss of wetland functionality of less than 0.5-hectare equivalents 

(Table 17) is considered to be adequately offset by the gains in Ecosystem conservation of at least 8.1-hectare 

equivalents and improvements in species conservation that are demonstrated for Alternatives 1 and 2. 

Table 17: Comparison of the overall wetland offset targets against the potential gains of the proposed 

wetland offsets  

Component 

Wetland 
Offset Target 
(status 
quo/no-go) 

Proposed Offset Area 

Comment 
Alt 1 Alt 2 Alt 3 

Wetland Extent 11.5 10.3 11.2 11.5 

The extent of the wetland habitats post 
development for Alt 1 and 2 would be 
slightly less. The loss relates largely to 
the reed bed habitat that would be lost 
(current extent of 8.5ha) as well as the 
seasonal Juncus wetland – it is the 
intention to however replace reedbed 
wetland with seasonal wetland and 
improve current status of wetland 
habitats onsite 

Wetland functionality 
(Hectare Equivalent) 

5.2 4.5 4.7 5.4  

The wetland offset for Alt 1 and 2 is 
slightly less than the wetland offset 
target – this reduction is largely 
associated with the reduced reed bed 
habitat. A slight improvement could be 
expected for Alt 3 where all the wetland 
habitats are kept and some alien 
vegetation clearing is done 
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Ecosystem 
Conservation (Hectare 
Equivalent) 

12.3 20.2 21.7 12.3 

Wetland offset gains for Alt 1 and 2 
significantly exceeds wetland offset 
target in terms of ecosystem 
conservation due to the rehabilitation of 
more ecological important wetlands. The 
gains for Alt 3 will be very similar to the 
status quo 

Species Conservation 
(% habitat intactness) 

50 -100 160 and 112 for s/water 60 - 80 

The wetland offset gains for Alt 1 and 2 
will exceed the wetland offset target as 
well as for Alt 3 in terms of species 
conservation due to the proposed rehab 
and establishment works proposed for 
wetland areas 

 

12. FRESHWATER IMPACT AND RISK ASSESSMENT 

12.1. FRESHWATER IMPACT ASSESSMENT 

The potential impacts to the aquatic ecosystems within the site that could be expected to be associated with 

the proposed development of the site comprise of short and longer-term disturbance and loss of aquatic 

habitat, modified stormwater surface water runoff from the developed site and the potential for impairment 

of water quality.  

The proposed development layout alternatives have to a large extent taken the wetland areas within the site 

into consideration. For Alternatives 1 and 2, portions of the reed bed and a small portion of encroached salt 

marsh area would be lost to the proposed development. This loss will be offset by the creation of additional 

saltmarsh areas within the wetland area to be rehabilitated. The proposed rehabilitation of this area and 

management of stormwater runoff to the area would also ensure the sustainability of the salt marsh wetlands 

that are currently decreasing in extent. Alternative 2 has also retained most of the seasonal Juncus wetland in 

the north-western extent of the site. The significance of the freshwater impacts for these development 

alternatives is likely to be Low over the longer term with a potential positive impact associated with removal of 

reedbeds and rehabilitation of this area to establish seasonal wetland areas. 

Alternative 3 and the No-Go Alternative are very similar in that they would result in no changes to the aquatic 

ecosystems within site from the current state however this would imply that there would be the current 

ongoing loss of the salt marsh habitats as well as the growth of nuisance reeds and bulrush and invasive alien 

plants. A negative trajectory of the ecological condition of the aquatic ecosystems could thus be expected with 

an associated Medium significance impact from a freshwater perspective. 

The development alternative with the least potential impacts, from a freshwater perspective, would be 

Alternative 2 as this alternative allows for the development of the site with minimal potential aquatic 

ecosystem impacts while rehabilitating and ensuring the sustainability of the salt marsh habitat within the site. 

The impact tables for the four alternatives considered, for the construction and operation phases are provided 

in Table 18. 
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Table 18. Impact table of the proposed development of the site on the identified aquatic features  

Potential impact and risk:  Alternative 1 Alternative 2 Alternative 3 No-Go Alternative 

CONSTRUCTION PHASE 

Nature of impact:  Aquatic Ecosystem impacts: Loss of aquatic habitat and potential for some flow and water quality modification - 

Status Negative  

Duration of impact: Short term  

Extent Medium to Low Low - 

Magnitude/Intensity Medium Low - 

Consequence of impact or risk: 
The impact will result in limited loss of wetland habitat that is of a 
degraded condition but will improve the longer term sustainability and 
condition of the remaining wetland areas 

Limited impacts to wetland areas on site 
but then also no opportunity for 
improving current status 

- 

Probability of occurrence: High Medium - 

Degree to which the impact may cause 
irreplaceable loss of resources: Medium 

Low 
- 

Degree to which the impact can be 
reversed: 

Medium Medium to high High - 

Indirect impacts: 
Potential of increased disturbance of wetland areas due to increase in development of the area with opportunity 
for further invasion of alien plants 

- 

Cumulative impact prior to mitigation: Medium Low - 

Significance rating of impact prior to 
mitigation  

Medium negative 
Low 

- 

Degree to which the impact can be avoided: Low Medium - 

Degree to which the impact can be 
managed: 

Medium 
Medium - 

Degree to which the impact can be 
mitigated: Medium 

Medium 
- 

Proposed mitigation: 

The core pan/marsh areas should be demarcated and treated as no-go 
areas during the construction phase.  
A broad buffer area of at least 30m should be created around the core 
pan/marsh areas that comprise of suitable local indigenous vegetation 
and includes the development of seasonal wetlands in conjunction 
with the pans. Access to this area should take place via raised 
boardwalks. 
A Wetland Rehabilitation and Management Plan should be compiled to 
guide rehabilitation and long term management of the 
conservation/larger wetland area. 
The stormwater management plan for the site should ensure that 

The wetland areas should be 
demarcated and treated as no-go areas 
during the construction phase. A buffer 
area of at least 10m should be created 
around the wetland areas that comprise 
suitable local indigenous vegetation. 
The stormwater arising from the 
developed areas within the site should 
not be discharged directly into the 
wetland areas but should be mitigated 
on-site. The water quality impacts 

- 
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runoff entering the site and generated within the developed areas is 
diverted away from the pan/marsh areas. 
Ecological corridors should be catered for in the design of the 
conservation area that will facilitate the movement of biota to and 
from the wetland area. 
The water quality impacts during the construction phase in particular 
should be addressed through a Construction Environmental 
Management Plan for the project, and implemented by an on-site 
Environmental Officer. Contaminated runoff from the construction site 
should be prevented from directly entering the wetland areas. 
Construction adjacent to the conservation area should preferably take 
place during the drier months of the year. 

during the construction phase in 
particular should be addressed through 
a Construction Environmental 
Management Plan for the project, and 
implemented by an on-site 
Environmental Officer. Contaminated 
runoff from the construction site should 
be prevented from directly entering the 
wetland areas. Construction adjacent to 
the conservation area should preferably 
take place during the drier months of 
the year. 

Residual impacts: Loss of 1.2ha of wetland habitat  
Loss of 0.3ha of wetland 
habitat  

-  - 

Cumulative impact post mitigation: Low - 

Significance rating of impact after mitigation  
Low with a potential positive impact associated with removal of 
reedbeds and rehabilitation of this area to establish seasonal wetland 
areas 

Low 
- 

Confidence High 

OPERATION PHASE 

Nature of impact:  
Aquatic Ecosystem impacts: Loss of aquatic habitat and potential for 
flow and water quality modification 

Aquatic Ecosystem impacts: Deterioration and loss of aquatic habitat  

Status Positive Negative 

Duration of impact: Long term improvements Likely permanent loss of salt pan habitat 

Extent 
Medium 

Medium to Low (the longer term loss of the salt pan habitat would have a 
larger regional significance) 

Magnitude/Intensity Low Medium 

Consequence of impact or risk: 
The impact will result in an improvement w.r.t. the longer term 
sustainability and condition of the remaining wetland areas 

Ongoing degradation and loss of the wetland areas within the site 

Probability of occurrence: High 

Degree to which the impact may cause 
irreplaceable loss of resources: 

Low High to medium   

Degree to which the impact can be 
reversed: 

Medium Low  

Indirect impacts: Potential of increased disturbance of wetland areas due to increase in development of the area with opportunity for further invasion of alien plants 

Cumulative impact prior to mitigation: Medium to low High to Medium 

Significance rating of impact prior to 
mitigation  

Medium negative High to Medium negative 
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Degree to which the impact can be avoided: Medium to high Medium to low Low 

Degree to which the impact can be 
managed: 

Medium to high Medium 

Degree to which the impact can be 
mitigated: 

High Medium 

Proposed mitigation: 

Disturbance of wetland areas over the longer term should only be associated with maintenance activities. Access 
to this area should take place via raised boardwalks. A Wetland Management Plan should be compiled to guide 
long term management of the wetland areas. 
The stormwater arising from the developed areas must be diverted away from the pan/marsh areas. Ongoing 
monitoring and removal of invasive alien plants within the conservation area is likely to be required. 

Ongoing clearing of alien 
vegetation in wetland areas and 
management of stormwater 
onto the site by diverting runoff 
away from the site 

Residual impacts: - - 

Cumulative impact post mitigation:   Medium 

Significance rating of impact after mitigation  Low with a potential positive impact Medium negative 

Confidence High 

Table 19. A summary of the risk assessment for the proposed development 

Phases  Activity Aspect Impact  Alternative 1 Alternative 2 Alternative 3 

Significance Risk 
Rating  

Significance Risk 
Rating  

Significance Risk 
Rating  

Construction  
  

Development of areas 
adjacent to wetlands with 
some filling of wetland 
features  

Soil movement and 
construction activities in 
wetlands 

Loss of aquatic habitat and 
potential for disturbance and 
water quality impacts on 
remaining wetlands 

83.875 M 82.5 M 63.75 M 

Rehabilitation of retained 
wetland area 

Clearing of nuisance 
reeds, some shaping of 
wetland and revegetation 
with suitable indigenous 
plants 

Disturbance of aquatic 
habitat and potential for flow 
and water quality impacts 42.5 L 42.5 L - - 

Operation Storm water run-off 
generated on site and 
maintenance of 
rehabilitated wetland area 

Flow and quality of runoff 
from developed site and 
ongoing disturbance of 
adjacent aquatic features 

Modified flow and water 
quality of storm water, 
disturbance of aquatic 
habitat 

96 M 96 M 69 M 
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12.2. RISK ASSESSMENT 

A risk assessment, summarised in Table 19 on the previous page, has been undertaken to inform the water use 

authorisation process and is included in this report in Appendix C. Risk assessments have been undertaken for 

all three development alternatives. Considering the scope of works proposed and the condition of the features 

at the proposed site, the risk of altering the ecological status of the wetlands within the site as a result of the 

proposed development of the site is considered to be moderate for the construction phase and operational 

phase. 

It is thus likely that the proposed development of the site, regardless of the proposed layout alternative, will 

need to be authorised by means of a water use licence for the modification of the aquatic features within the 

site.  

 

13. RECOMMENDATIONS AND CONCLUDING REMARKS 

A large portion of the site comprises of the wetland area that comprises of 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 bulrush and common Phragmites 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. 

The wetland areas range from being largely natural to moderately modified in the remnant salt marsh areas; 

moderately modified within the adjacent seasonal wetland and reed bed; largely modified within the lake and 

seriously modified within the stormwater canal. The wetland areas are considered of moderate to high 

ecological importance. The reed bed and lake provide the most goods and services in terms of flow and water 

quality mitigation due to their size however the seasonal wetland and salt marsh areas are more important in 

terms of maintenance of biodiversity. 

Initial assessments of the wetland areas within the site in 2001 have recommended that the salt marsh 

wetlands be retained and protected that there be an ongoing intervention in terms of mitigating the 

stormwater impact on these wetlands. More recent assessments in 2014 have documented the declining 

ecological condition of these wetlands due to the lack of intervention. Assessments undertaken by the project 

team in 2017 confirmed that the saline pan wetland habitats are still intact within the wider reed bed area and 

are still important to maintain. It is thus recommended that development of the site should primarily only take 

place outside of the delineated salt marsh areas and should include an approximate 30-40m buffer where the 

clearing of reeds and alien invasive plants is undertaken. Over and above this, the wider wetland area should 

have corridors to allow connectivity of the wetland with the adjacent wetland areas for the movement of 

amphibians and other biota. 

This recommendation has been incorporated into the latest (preferred) development plan for the site. As such, 

it is our opinion that the proposed residential development for the site assessed could go ahead with minimal 
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impact to the freshwater features on the site. This development alternative would allow for development of 

the site while rehabilitating and ensuring the sustainability of the salt marsh habitat within the site. The No-Go 

Alternative will result in the eventual complete loss of salt marsh habitat within the site over the longer term. 

The following mitigation measures are recommended: 

• Construction activities associated with the proposed development should be limited as far as possible 

and undertaken according to the construction guidelines and the biodiversity management plan for 

the Western Leopard Toad and the recommendations of the amphibian specialist for the project; 

• The wetland area and the recommended buffer area that are to be retained within the site should be 

treated as no go areas during construction of the development areas, except for the rehabilitation 

measures required as mentioned below;  

• The salt marsh areas, in particular, should be avoided both during construction and in the operation 

phase; 

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

create suitable wetland habitat should be undertaken;  

• The wetland area and buffer zone should be rehabilitated such that invasive alien plants are removed 

and the areas replanted with suitable indigenous plants; 

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

qualified aquatic ecologist; 

• Proper stormwater management measures that are proposed as part of the design of the 

development should be implemented to prevent as far as possible the runoff from the developed 

areas from directly discharging into the freshwater features;  

• Where possible, measures to decrease the intensity of runoff from the developed areas should be 

implemented such as Infiltration of runoff through the use of permeable surfaces should be 

encouraged;  

• On-site reduction of potential contaminants to the stormwater should be encouraged such as limiting 

the use of fertilisers on lawns and containment of backwash water from pools; 

• Any contaminated runoff resulting from the construction activities should be prevented from 

entering the freshwater features. On-site sanitation should be provided for the construction 

workforce and solid waste on the construction sites properly managed. These mitigation measures 

should be included in the Environmental Management Programme for the project;  

• 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 salt marsh 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; 

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; and 
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• Once a detailed formal design for the rehabilitation of the wetland area has been approved, a 

maintenance and management plan must be compiled to ensure long term management and 

monitoring of the wetland area. 

The proposed development layout alternatives have to a large extent taken the wetland areas within the site 

into consideration. For Alternatives 1 and 2 portions of the reed bed and a small portion of encroached salt 

marsh area would be lost by the proposed development. This loss will be offset by the creation of additional 

saltmarsh areas within the wetland area to be rehabilitated. The proposed rehabilitation of this area and 

management of stormwater runoff to the area would also ensure the sustainability of the salt marsh wetlands 

that are currently decreasing in extent. Alternative 2 has also retained most of the seasonal Juncus wetland in 

the north-western extent of the site. The significance of the freshwater impacts for these development 

alternatives is likely to be Low over the longer term with a potential positive impact associated with removal of 

reedbeds and rehabilitation of this area to establish seasonal wetland areas. 

Alternative 3 and the No-Go Alternative are very similar in that they would result in no changes to the aquatic 

ecosystems within site from the current state however this would imply that there would be the current 

ongoing loss of the salt marsh habitats as well as the growth of nuisance reeds and bulrush and invasive alien 

plants. A negative trajectory of the ecological condition of the aquatic ecosystems could thus be expected with 

an associated Medium significance impact from a freshwater perspective. 

The development alternative with the least potential impacts, from a freshwater perspective, would be 

Alternative 2 as this alternative allows for the development of the site with minimal potential aquatic 

ecosystem impacts while rehabilitating and ensuring the sustainability of the salt marsh habitat within the site. 

With the implementation of the above-mentioned mitigation measures, the potential impacts of this proposed 

development layout alternative are likely to be of a low significance and over the longer term are likely to 

result in a positive impact in terms of an improvement in the ecological condition of the retained wetland 

areas and in particular secure the long term sustainability of the salt marsh habitat. 

The wetland offset calculation for the development layout demonstrated that the wetland losses associated 

with development layout Alternative 1 and 2 are largely associated with the reed bed habitat loss, with 

Alternative 2 largely averting loss of the seasonal wetland in the north-western corner of the site. All of the 

other wetland habitats have associated positive impacts or benefits, in terms of functional, ecosystem 

conservation and species conservation and exceed the determined targets. As the reed bed habitat is seen as 

an undesirable habitat, the loss of this wetland habitat and replacement with seasonal wetland habitat is seen 

as a positive impact. The loss of wetland functionality of less than 0.5-hectare equivalents is considered to be 

adequately offset by the gains in Ecosystem conservation of at least 8.1-hectare equivalents and 

improvements in species conservation that are demonstrated for Alternatives 1 and 2. 

Risk assessments have been undertaken for all three development alternatives. Considering the scope of 

works proposed and the condition of the features at the proposed site, the risk of altering the ecological status 

of the wetlands within the site as a result of the proposed development of the site is considered to be 

moderate for the construction phase and operational phase. It is thus likely that the proposed development of 

the site, regardless of the proposed layout alternative, will need to be authorised by means of a water use 

licence for the modification of the aquatic features within the site.  
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As has been recommended by the Noordhoek Environmental Action Group and Toad Nuts in the public 

participation process for the project, the entire Noordhoek Wetland ecosystem needs to be managed by 

means of an updated, revised and integrated management plan that takes into consideration the more recent 

changes and proposed developments in and adjacent to the site. This management plan would have to be 

spearheaded by the City with this development being but one of the contributors to such a plan. 
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APPENDIX A: DECLARATION OF INDEPENDENCE 

I, Antonia Belcher, as the appointed independent specialist hereby declare that I: 

• act/ed as the independent specialist in this application; 

• regard the information contained in this report as it relates to my specialist input/study to be true 

and correct, and 

• do not have and will not have any financial interest in the undertaking of the activity, other than 

remuneration for work performed in terms of the NEMA, the Environmental Impact Assessment 

Regulations, 2010 and any specific environmental management Act;  

• have and will not have no vested interest in the proposed activity proceeding; 

• have disclosed, to the applicant, EAP and competent authority, any material information that have or 

may have the potential to influence the decision of the competent authority or the objectivity of any 

report, plan or document required in terms of the NEMA, the Environmental Impact Assessment 

Regulations, 2010 and any specific environmental management Act; 

• am fully aware of and meet the responsibilities in terms of NEMA, the Environmental Impact 

Assessment Regulations, 2010 (specifically in terms of regulation 17 of GN No. R. 543) and any 

specific environmental management Act, and that failure to comply with these requirements may 

constitute and result in disqualification;  

• have ensured that information containing all relevant facts in respect of the specialist input/study 

was distributed or made available to interested and affected parties and the public and that 

participation by interested and affected parties was facilitated in such a manner that all interested 

and affected parties were provided with a reasonable opportunity to participate and to provide 

comments on the specialist input/study; 

• have ensured that the comments of all interested and affected parties on the specialist input/study 

were considered, recorded and submitted to the competent authority in respect of the application; 

• have ensured that the names of all interested and affected parties that participated in terms of the 

specialist input/study were recorded in the register of interested and affected parties who 

participated in the public participation process;  

• have provided the competent authority with access to all information at my disposal regarding the 

application, whether such information is favorable to the applicant or not; and 

• am aware that a false declaration is an offence in terms of regulation 71 of GN No. R. 543. 

Signature of the specialist:  

Date: 25 March 2017 
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APPENDIX B: BACKGROUND AND QUALIFICATIONS OF SPECIALIST CONSULTANT  

Contact details: PO Box 455, Somerset Mall, 7137  

Name: Antonia Belcher  

Profession: Aquatic Scientist (Pr. Nat. Sc. 400040/10) 

Fields of Expertise: Specialist in river and wetland monitoring and reporting 

Relevant work experience: 

Due to my involvement in the development and implementation of the River Health Programme as well as the 

Resource Directed Measures directorate of the Department of Water Affairs in the Western Cape, I have been 

a key part of the team that has undertaken six catchment or area wide ‘state-of-river’ assessments as well as 

routine monitoring and specialized assessments of rivers and wetlands in all the major catchments for the 

Western Cape. In the past eight years, I have undertaken numerous freshwater assessments as input into both 

the environmental authorization and water use authorization process throughout the Western Cape as well as 

greater Southern Africa.  

Papers and Publications:  

More than 300 publications, papers and posters relating mostly to water resource quality and river health 

assessments in South African rivers and their management. 

Recent projects that she has been involved in are: 

• Classification of Water Resources in the Olifants-Doorn Water Management Areas, Department of 

Water Affairs; 

• Development and piloting of a National Strategy to Improve Gender Representation in Water 

Management Institutions, where the focus is on improving the capacity to participate in water related 

decision making, Department of Water Affairs and Forestry; 

• Compilation of a background document as well as a framework management plan towards the 

development of an integrated water resources management plan for the Sandveld; 

• Specialist on the City of Cape Town project: Determination of additional resources to manage pollution 

in storm water and river systems;  

• River Health Programme monitoring for the Free State Region, Department of Water Affairs; and 

• Framework for Education and Training in Water (FETWATER), Resource Directed Measures Network 

partner which has undertaken training initiatives on environmental water requirements in the SADC 

region. 
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APPENDIX C: RISK MATRIX 

ASPECTS AND IMPACT REGISTER/RISK ASSSESSMENT  FOR WATERCOURSES INCLUDING RIVERS, PANS, WETLANDS, SPRINGS,DRAINAGE LINES: Lake Michelle Phase 8, Noordhoek, Cape Town

COMPILED BY: Toni Belcher (SACNASP no. 400040/10), BlueScience

DATE: June 2018

Alternative 1
Nr. Phases Activity Aspect Impact Flow 

Regime

 Physico & 

Chemical 

(Water 

Quality)

Habitat 

(Geomorph+Ve

getation)

  Biota Severity Spatial 

scale 

Duration Consequence Frequency of 

activity

Frequency of 

impact

Legal 

Issues

Detection Likelihood Significance Risk 

Rating 

Control Measures Confidence

1 Construction 
Development of areas adjacent 

to wetlands, some filling of 

wetland features and 

developing over them

Soil movement and 

construction activities in 

wetlands

Loss of aquatic habitat and 

potential for disturbance 

and water quality impacts 

on remaining wetlands
2 2.5 3 3 2.625 2 3 7.625 1 4 5 2 12 91.5 M High

Rehabilitation of retained 

wetland areas

Clearing of nuisance reeds, 

some shaping of wetland 

and revegetation with 

suitable indigenous plants

Disturbance of aquatic 

habitat and potential for flow 

and water quality impacts 1 2 1 1 1.25 1 2 4.25 1 2 5 2 10 42.5 L High

1 Operation Storm water run-off generated 

on site and maintenance of 

rehabilitated wetland area

Flow and quality of runoff 

from developed site and 

ongoing disturbance of 

adjacent aquatic features

Modified flow and water 

quality of stormwater, 

disturbance of aquatic 

habitat 2 2 2 2 2 2 4 8 3 2 5 2 12 96 M High

Alternative 2
Nr. Phases Activity Aspect Impact Flow 

Regime

 Physico & 

Chemical 

(Water 

Quality)

Habitat 

(Geomorph+Ve

getation)

  Biota Severity Spatial 

scale 

Duration Consequence Frequency of 

activity

Frequency of 

impact

Legal 

Issues

Detection Likelihood Significance Risk 

Rating 

Control Measures Confidence

1 Construction 
Development of areas adjacent 

to wetlands with some filling of 

wetland features and 

developing over them

Soil movement and 

construction activities in 

wetlands

Loss of aquatic habitat and 

potential for disturbance 

and water quality impacts 

on remaining wetlands
2 2.5 2.5 2.5 2.375 1.5 3 6.875 1 4 5 2 12 82.5 M High

Rehabilitation of retained 

wetland area

Clearing of nuisance reeds, 

some shaping of wetland 

and revegetation with 

suitable indigenous plants

Disturbance of aquatic 

habitat and potential for flow 

and water quality impacts
1 2 1 1 1.25 1 2 4.25 1 2 5 2 10 42.5 L High

1 Operation Storm water run-off generated 

on site and maintenance of 

rehabilitated wetland area

Flow and quality of runoff 

from developed site and 

ongoing disturbance of 

adjacent aquatic features

Modified flow and water 

quality of stormwater, 

disturbance of aquatic 

habitat
2 2 2 2 2 2 4 8 3 2 5 2 12 96 M High

Alternative 3
Nr. Phases Activity Aspect Impact Flow 

Regime

 Physico & 

Chemical 

(Water 

Quality)

Habitat 

(Geomorph+Ve

getation)

  Biota Severity Spatial 

scale 

Duration Consequence Frequency of 

activity

Frequency of 

impact

Legal 

Issues

Detection Likelihood Significance Risk 

Rating 

Control Measures Confidence

1 Construction 

Development of areas adjacent 

to wetlands 

Soil movement and 

construction activities in 

wetlands

Loss of aquatic habitat and 

potential for disturbance 

and water quality impacts 

on remaining wetlands

2 2.5 1.5 1.5 1.875 1.5 3 6.375 1 2 5 2 10 63.75 M High

1 Operation Storm water run-off generated 

on site and limited 

maintenance of adjacent 

wetland areas

Flow and quality of runoff 

from developed site and 

ongoing disturbance of 

adjacent aquatic features

Modified flow and water 

quality of stormwater, 

disturbance of aquatic 

habitat
1 1 1 1 1 1 4 6 3 1.5 5 2 11.5 69 M High

See freshwater report

Severity 

See freshwater report

Severity 

See freshwater report

Severity 
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APPENDIX D: WETLAND OFFSET CALCULATIONS 

WETLAND OFFSET TARGETS: 

 

Wetland size (ha)

Functional value (%)

Functional value (%)

Change in functional value (%)

Triggers for potential adjustment in exceptional circumstances

Functional Importance Ratio

Additional compensatory mechanisms 

proposed

Wetland size (ha)

Habitat intactness (%)

Habitat intactness (%)

Change in habitat intactness (%)

Wetland Vegetation Group (or  type based on local clasification)

Threat status EN

Threat status Score 7.5

Protection level  Moderately Protected

Protection level Score 2

Protection level Score 0.75

5.625

Priority of wetland as defined in Regional and National 

Conservation Plans
Not specifically identiifed as important 0.5

0.5

Uniqueness and importance of biota present in the wetland High biodiversity value 1

Buffer zone integrity (within 500m of wetland) Buffer compatability score 0.5

Local connectivity Good connectivity 1

0.9

2.53

Species Selected

Species are occuring within a disturbed wetland area but are 

considered of high ecological value due to their presence within 

the mosaic of wetland habitats  

Selected species impact measure

Selected unit of measurement

Prior to development Species impact measure

Species impact measure

Change in species impact measure

Offset Ratio

1.0

Species Unit of measure Ratio Required
Species Conservation 

Targets 

Species are occuring within a disturbed 

wetland area but are considered of high 

ecological value due to their presence 

within the mosaic of wetland habitats  

Wetland functionality and habitat diversity expressed as a 

percentage
1.1 81.4

Determining wetland offset targets: Wetland A - Seasonal wetland 

Wetland Functionality Targets

Im
p

a
c

t 
A

ss
e

ss
m

e
n

t

Prior to development
1.25

37.5

Post development
0

37.5

Key Regulating and Supporting Services Identified Habitat for wetland biota 

Development Impact (Functional hectare equivalents) 0.5

O
ff

se
t 

c
a

lc
u

la
ti
o

n

Offset Ratios
None

1.5

Functional Offset Target  (Functional hectare equivalents) 0.5

Fu
rt

h
e

r 

c
o

n
si

d
e

ra
t

io
n

s

Have other key Provisioning or Cultural Services Identified that require compensation? No

The proposal is that this wetland type (seasonal depression) will be created in the conservation area within the site and will replace 

dense Phragmites  and Typha  reedbed

Ecosystem Conservation Targets

0

74

Development Impact (Habitat hectare equivalents) 0.925

D
e

te
rm

in
in

g
 o

ff
se

t 
ra

ti
o

s

Ecosystem Status

Depression wetlands within Hangklip Sand Fynbos

Threat status of wetland  

Protection level of wetland

Ecosystem Status Muliplier

Im
p

a
c

t 
A

ss
e

ss
m

e
n

t

Prior to development
1.25

74

Post development

Regional and National Conservation 

context
Regional & National Context Multiplier

Local site attributes

Local Context Multiplier

Ecosystem Conservation Ratio

Specialist assessment:  Species of 

conservation concern identified as 

requiring offset activities

Rationale for species selection

No species selected rather the habitat/wetland community is 

important

Ecosystem Conservation Target (Habitat hectare equivalents) 2.3

Species Conservation Targets

S
p

e
c

ie
s 

re
v
ie

w
 a

n
d

 s
e

le
c

ti
o

n

Desktop Evaluation:  Species flagged as 

potentially occurring at the site

Species Name

sharp-tipped rush Juncus kraussii, dune-slack sedge Ficinia nodosa, Senecio halimfolius, buffalo grass Stenotaphrum secundatum and 

arum lilies Zantedeschia aethiopica

O
ff

se
t 

C
a

lc
u

la
ti
o

n Development Impact (Habitat hectare equivalents) 0.9

Ecosystem Conservation Ratio 2.5

Target Species 1:
Species are occuring within a disturbed wetland area but are considered of high ecological value due to their 

presence within the mosaic of wetland habitats  

Im
p

a
c

t 
A

ss
e

ss
m

e
n

t

Impact measure

Habitat measure

Wetland functionality and habitat diversity expressed as a 

percentage

Description and rationale for species impact measure selected

Considering that the wetland habitat and community is important, it is recommended to rather measure wetland habitat integrity

74

Post development

0

74

Development Impact (Species impact measure) 74

D
e

te
rm

in
in

g
 o

ff
se

t 

ra
ti
o

s Offest Ratios

1.0

Description and rationale for offset ratio selected

Due to the current degraded state of the wetland areas, the offset should at least be an improvement on the existing functionality and 

habitat diversity to be in any way meaningful

Species Conservation Ratio

O
ff

se
t 

C
a

lc
u

la
ti
o

n
O

ff
se

t 

C
a

lc
u

la
ti
o

n Development Impact (Species impact measure) 74.0

Species Conservation Ratio 1.1

Species Conservation Target (Species measure) 81.4
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Wetland size (ha)

Functional value (%)

Functional value (%)

Change in functional value (%)

Triggers for potential adjustment in exceptional circumstances

Functional Importance Ratio

Additional compensatory mechanisms 

proposed

Wetland size (ha)

Habitat intactness (%)

Habitat intactness (%)

Change in habitat intactness (%)

Wetland Vegetation Group (or  type based on local clasification)

Threat status LT

Threat status Score 1

Protection level  Well Protected

Protection level Score 0.25

0.25

Priority of wetland as defined in Regional and National 

Conservation Plans
Moderate Importance 0.75

0.8

Uniqueness and importance of biota present in the wetland Low biodiversity value 0.5

Buffer zone integrity (within 500m of wetland) Buffer compatability score 0.5

Local connectivity Good connectivity 1

0.6

0.10

Species Selected

Species are not considered of conservation concern - it is 

proposed to change wetland composition to provide habitat for 

Selected species impact measure

Selected unit of measurement

Prior to development Species impact measure

Species impact measure

Change in species impact measure

Offset Ratio

1.1

4.758

Prior to development

7.8

50

Prior to development

7.8

61

0

50

Note:  Cells where information must be entered are highlighted in grey

Offset Ratios

O
ff

se
t 

c
a

lc
u

la
ti
o

n

None

1.5

3.9

Determining wetland offset targets: Wetland B - Reed bed

Ecosystem Conservation Targets

Ecosystem Conservation Ratio

Post development

Development Impact (Functional hectare equivalents)

Development Impact (Habitat hectare equivalents)

Post development

Im
p

a
c

t 
A

ss
e

ss
m

e
n

t

Key Regulating and Supporting Services Identified Flood attentuation and water quality amelioration

No

Im
p

a
c

t 
A

ss
e

ss
m

e
n

t

Ecosystem Status Muliplier

Cape Lowland Freshwater Wetlands

3.9

Functional Offset Target  (Functional hectare equivalents)

D
e

te
rm

in
in

g
 o

ff
se

t 
ra

ti
o

s

Ecosystem Status

Species Conservation Targets

S
p

e
c

ie
s 

re
v
ie

w
 a

n
d

 s
e

le
c

ti
o

n

Desktop Evaluation:  Species flagged as 

potentially occurring at the site

Specialist assessment:  Species of 

conservation concern identified as 

requiring offset activities

Rationale for species selection

Fu
rt

h
e

r 

c
o

n
si

d
e

ra
ti
o

n
s Have other key Provisioning or Cultural Services Identified that require compensation?

The proposal is that the lesser valued reed bed wetland will be replaced by seasonal depression wetlands within the conservation area 

in the site 

Wetland Functionality Targets

O
ff

se
t 

C
a

lc
u

la
ti
o

n

Development Impact (Habitat hectare equivalents)

Ecosystem Conservation Target (Habitat hectare equivalents)

Ecosystem Conservation Ratio

Local site attributes

Local Context Multiplier

Regional and National Conservation 

context

Regional & National Context Multiplier

4.8

0.5

0.1

Threat status of wetland  

Protection level of wetland

0

61

61.0

Species Conservation Ratio 1.1

Species Conservation Target (Species measure) 67.1

D
e

te
rm

in
in

g
 o

ff
se

t 
ra

ti
o

s

Due to the current degraded state of the wetland areas, the offset should at least be an improvement on the existing functionality and 

habitat diversity to be in any way meaningful

Description and rationale for offset ratio selected

Offest Ratios

1.1

Species Name

Species are not considered of conservation concern - it is proposed to change wetland composition to provide habitat for conservation worthy speciesTarget Species 1:

No species selected 

Dominated by common reeds Phragmites australis and bulrushes Typha capensis, while Western Leopard Toad and other amphibians 

are know to occur in the area, low numbers occur within this wetland due to difficultly of movement through the dense reeds. The 

salinity of the water within the wetland is also too high for WLT breeding 

Im
p

a
c

t 
A

ss
e

ss
m

e
n

t

Habitat measure

The wetland has little biodiversity and is the result largely of stormwater runoff from the surrounding areas. It is proposed to alter the 

reedbed habitat back to something more resembling natural with seasonality and greater diversity

Description and rationale for species impact measure selected
Impact measure

61

0

61

61

Wetland functionality and habitat diversity expressed as a 

percentage

Post development

Development Impact (Species impact measure)

Species Conservation Ratio

O
ff

se
t 

C
a

lc
u

la
ti
o

n

Development Impact (Species impact measure)
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Wetland size (ha)

Functional v alue (%)

Functional v alue (%)

Change in functional v alue (%)

Triggers for potential adjustment in exceptional circumstances

Functional Importance Ratio

Additional compensatory mechanisms 

proposed

Wetland size (ha)

Habitat intactness (%)

Habitat intactness (%)

Change in habitat intactness (%)

Wetland Vegetation Group (or  type based on local 

clasification)

Threat status LT

Threat status Score 1

Protection lev el  Well Protected

Protection lev el Score 2

Protection lev el Score 0.25

0.25

Priority of wetland as defined in Regional and National 

Conserv ation Plans
High Importance 1

1.0

Uniqueness and importance of biota present in the wetland Moderate biodiv ersity v alue 0.75

Buffer zone integrity (within 500m of wetland) Buffer compatability score 0.5

Local connectiv ity Good connectiv ity 1

0.7

0.18

Species Selected

The species are occuring within this wetland area are 

common to the wider area and are not considered of 

conserv ation concern

Selected species impact measure

Selected unit of measurement

Prior to development Species impact measure

Species impact measure

Change in species impact measure

Offset Ratio

1.0

Species Unit of measure Ratio Required
Species Conservation 

Targets 

The species are occuring within this 

wetland area are common to the wider 

area and are not considered of 

conservation concern

Wetland functionality and habitat diversity expressed as a 

percentage
1.1 55.0

O
ff
se

t 
C

a
lc

u
la

ti
o

n
O

ff
se

t 
C

a
lc

u
la

ti
o

n

Development Impact (Species impact measure) 50.0

Species Conservation Ratio 1.1

Species Conservation Target (Species measure) 55.0

D
e

te
rm

in
in

g
 o

ff
se

t 
ra

ti
o

s

Offest Ratios

1.0

Description and rationale for offset ratio selected

Due to the current degraded state of the wetland areas, the offset should at least be an improv ement on the existing 

functionality and habitat div ersity to be in any way meaningful

Species Conservation Ratio

Target Species 1:
The species are occuring within this wetland area are common to the wider area and are not considered of 

conservation concern

Im
p

a
c

t 
A

ss
e

ss
m

e
n

t Impact measure

Habitat measure

Wetland functionality and habitat div ersity expressed as a 

percentage

Description and rationale for species impact measure selected

The lake fringe wetland habitat forms part of the larger wetland lake habitat that is being managed under already approved 

conditions. It would be important to ensure that the portion within the site is maintained as part of the entire lake

50

Post development
0

50

Development Impact (Species impact measure) 50

O
ff
se

t 

C
a

lc
u

la
ti
o

n

Development Impact (Habitat hectare equivalents) 0.3

Ecosystem Conservation Ratio 0.2

Species Conservation Targets

S
p

e
c

ie
s 

re
v
ie

w
 a

n
d

 s
e

le
c

ti
o

n

Desktop Evaluation:  Species flagged 

as potentially occurring at the site

Species Name

Dominated by cylindrical sedge Schoenplectus scirpoides with sections dominated by common reeds Phragmites australis and 

bulrushes Typha capensis

Specialist assessment:  Species of 

conserv ation concern identified as 

requiring offset activ ities

Rationale for species selection

No species selected as none are considered as requiring offset 

activities

Regional & National Context Multiplier

Local site attributes

Local Context Multiplier

Ecosystem Conservation Ratio

Ecosystem Conservation Target (Habitat hectare equivalents) 0.1

0

38

Development Impact (Habitat hectare equivalents) 0.342

D
e

te
rm

in
in

g
 o

ff
se

t 
ra

ti
o

s

Ecosystem Status

Depression wetlands within Cape Lowland Freshwater Wetland

Threat status of wetland  

Protection lev el of wetland

Ecosystem Status Muliplier

Im
p

a
c

t 
A

ss
e

ss
m

e
n

t

Prior to development
0.9

38

Post development

Regional and National Conservation 

context

Fu
rt

h
e

r 

c
o

n
si

d
e

ra
t

io
n

s

Have other key Provisioning or Cultural Services Identified that require compensation? No

This wetland habitat will largely remain as is, howev er some modification to the land/lake interface is likely to take place that 

may result in a short term impact but will prov ide opportunity to improv e the existing wetland functionality

Ecosystem Conservation Targets

O
ff
se

t 

c
a

lc
u

la
ti
o

n

Offset Ratios
None

1.5

Functional Offset Target  (Functional hectare equivalents) 0.5

Determining wetland offset targets: Wetland C - Lake fringe

Wetland Functionality Targets

Im
p

a
c

t 
A

ss
e

ss
m

e
n

t

Prior to development
0.9

50

Post development
0

50

Key Regulating and Supporting Services Identified Flood attenutation & recreation

Development Impact (Functional hectare equivalents) 0.5
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Wetland size (ha)

Functional v alue (%)

Functional v alue (%)

Change in functional v alue (%)

Triggers for potential adjustment in exceptional circumstances

Functional Importance Ratio

Additional compensatory mechanisms 

proposed

Wetland size (ha)

Habitat intactness (%)

Habitat intactness (%)

Change in habitat intactness (%)

Wetland Vegetation Group (or  type based on local 

clasification)

Threat status LT

Threat status Score 1

Protection lev el  Well Protected

Protection lev el Score 2

Protection lev el Score 0.25

0.25

Priority of wetland as defined in Regional and National 

Conserv ation Plans
Not specifically identiifed as important 0.5

0.5

Uniqueness and importance of biota present in the wetland Low biodiv ersity v alue 0.5

Buffer zone integrity (within 500m of wetland) Buffer compatability score 0.5

Local connectiv ity Good connectiv ity 1

0.6

0.07

Species Selected

Species are not considered of conserv ation concern

Selected species impact measure

Selected unit of measurement

Prior to development Species impact measure

Species impact measure

Change in species impact measure

Offset Ratio

1.0

Species Unit of measure Ratio Required
Species Conservation 

Targets 

Species are not considered of 

conservation concern

Wetland functionality and habitat diversity expressed as a 

percentage
1.1 49.5

O
ff
se

t 
C

a
lc

u
la

ti
o

n
O

ff
se

t 
C

a
lc

u
la

ti
o

n

Development Impact (Species impact measure) 45.0

Species Conservation Ratio 1.1

Species Conservation Target (Species measure) 49.5

D
e

te
rm

in
in

g
 o

ff
se

t 
ra

ti
o

s

Offest Ratios

1.0

Description and rationale for offset ratio selected

Due to the current degraded state of the wetland areas, the offset should at least be an improv ement on the existing 

functionality and habitat div ersity to be in any way meaningful

Species Conservation Ratio

Target Species 1: Species are not considered of conservation concern

Im
p

a
c

t 
A

ss
e

ss
m

e
n

t Impact measure

Habitat measure

Wetland functionality and habitat div ersity expressed as a 

percentage

Description and rationale for species impact measure selected

Considering that the wetland area exists within an urban environment, it is recommended to rather measure functionality and 

the ability of the wetland area to provide stormwater functionality while also providing some habitat diversity for wetland biota

45

Post development
0

45

Development Impact (Species impact measure) 45

O
ff
se

t 

C
a

lc
u

la
ti
o

n

Development Impact (Habitat hectare equivalents) 0.1

Ecosystem Conservation Ratio 0.1

Species Conservation Targets

S
p

e
c

ie
s 

re
v
ie

w
 a

n
d

 s
e

le
c

ti
o

n

Desktop Evaluation:  Species flagged 

as potentially occurring at the site

Species Name

Comprises of a stormwater channel dominated by Typha capensis

Specialist assessment:  Species of 

conserv ation concern identified as 

requiring offset activ ities

Rationale for species selection

No species selected as none are considered as requiring offset 

activities

Regional & National Context Multiplier

Local site attributes

Local Context Multiplier

Ecosystem Conservation Ratio

Ecosystem Conservation Target (Habitat hectare equivalents) 0.0

0

33

Development Impact (Habitat hectare equivalents) 0.0594

D
e

te
rm

in
in

g
 o

ff
se

t 
ra

ti
o

s

Ecosystem Status

Channel wetland within Cape Lowland Freshwater Wetland

Threat status of wetland  

Protection lev el of wetland

Ecosystem Status Muliplier

Im
p

a
c

t 
A

ss
e

ss
m

e
n

t

Prior to development
0.18

33

Post development

Regional and National Conservation 

context

Fu
rt

h
e

r 

c
o

n
si

d
e

ra
t

io
n

s

Have other key Provisioning or Cultural Services Identified that require compensation? No

Ecosystem Conservation Targets

O
ff
se

t 

c
a

lc
u

la
ti
o

n

Offset Ratios
None

1.5

Functional Offset Target  (Functional hectare equivalents) 0.0

Determining wetland offset targets: Stormwater channel

Wetland Functionality Targets

Im
p

a
c

t 
A

ss
e

ss
m

e
n

t

Prior to development
0.18

25

Post development
0

25

Key Regulating and Supporting Services Identified Stream flow regulation and water quality amelioration

Development Impact (Functional hectare equivalents) 0.0
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Wetland size (ha)

Functional v alue (%)

Functional v alue (%)

Change in functional v alue (%)

Triggers for potential adjustment in exceptional circumstances

Functional Importance Ratio

Additional compensatory mechanisms 

proposed

Wetland size (ha)

Habitat intactness (%)

Habitat intactness (%)

Change in habitat intactness (%)

Wetland Vegetation Group (or  type based on local 

clasification)

Threat status EN

Threat status Score 7.5

Protection lev el  Moderately Protected

Protection lev el Score 2

Protection lev el Score 0.75

5.625

Priority of wetland as defined in Regional and National 

Conserv ation Plans
High Importance 1

1.0

Uniqueness and importance of biota present in the wetland High biodiv ersity v alue 1

Buffer zone integrity (within 500m of wetland) Buffer compatability score 0.5

Local connectiv ity Good connectiv ity 1

0.9

5.06

Species Selected

Key v egetation species of salt pans in the area

Selected species impact measure

Selected unit of measurement

Prior to development Species impact measure

Species impact measure

Change in species impact measure

Offset Ratio

1.3

Species Unit of measure Ratio Required
Species Conservation 

Targets 

Key vegetation species of salt pans in 

the area

Wetland functionality and habitat diversity expressed as a 

percentage
1.3 100.0

O
ff
se

t 
C

a
lc

u
la

ti
o

n
O

ff
se

t 
C

a
lc

u
la

ti
o

n

Development Impact (Species impact measure) 80.0

Species Conservation Ratio 1.3

Species Conservation Target (Species measure) 100.0

D
e

te
rm

in
in

g
 o

ff
se

t 
ra

ti
o

s

Offest Ratios

1.3

Description and rationale for offset ratio selected

Due to the current degraded state of the wetland areas, the offset should at least be an improv ement on the existing 

functionality and habitat div ersity to be in any way meaningful

Species Conservation Ratio

Target Species 1: Key vegetation species of salt pans in the area

Im
p

a
c

t 
A

ss
e

ss
m

e
n

t Impact measure

Habitat measure

Wetland functionality and habitat div ersity expressed as a 

percentage

Description and rationale for species impact measure selected

Extent of Sarcocornia plants within the wetland will provide a good indication of the extent and health of these wetland areas, 

never the less the integrity of the wetland habitat will determine the sustainability of the indicator plant species

80

Post development
0

80

Development Impact (Species impact measure) 80

O
ff
se

t 

C
a

lc
u

la
ti
o

n

Development Impact (Habitat hectare equivalents) 1.0

Ecosystem Conservation Ratio 5.1

Species Conservation Targets

S
p

e
c

ie
s 

re
v
ie

w
 a

n
d

 s
e

le
c

ti
o

n

Desktop Evaluation:  Species flagged 

as potentially occurring at the site

Species Name

Sarcocornia natalensis 

Specialist assessment:  Species of 

conserv ation concern identified as 

requiring offset activ ities

Rationale for species selection

Primary indicator species for salt pans

Regional & National Context Multiplier

Local site attributes

Local Context Multiplier

Ecosystem Conservation Ratio

Ecosystem Conservation Target (Habitat hectare equivalents) 5.0

0

71

Development Impact (Habitat hectare equivalents) 0.9798

D
e

te
rm

in
in

g
 o

ff
se

t 
ra

ti
o

s

Ecosystem Status

Cape Inland Salt Pans (although this v eg type is least 

threatened nationally it is unique to the area concerned, thus a 

Threat status of wetland  

Protection lev el of wetland

Ecosystem Status Muliplier

Im
p

a
c

t 
A

ss
e

ss
m

e
n

t

Prior to development
1.38

71

Post development

Regional and National Conservation 

context

Fu
rt

h
e

r 

c
o

n
si

d
e

ra
t

io
n

s

Have other key Provisioning or Cultural Services Identified that require compensation? No

Ecosystem Conservation Targets

O
ff
se

t 

c
a

lc
u

la
ti
o

n

Offset Ratios
None

1.5

Functional Offset Target  (Functional hectare equivalents) 0.2

Determining wetland offset targets: Wetlands E, F & G - Salt Marsh

Wetland Functionality Targets

Im
p

a
c

t 
A

ss
e

ss
m

e
n

t

Prior to development
1.38

12.5

Post development
0

12.5

Key Regulating and Supporting Services Identified Maintenance of biodiversity

Development Impact (Functional hectare equivalents) 0.2
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OFFSET POTENTIAL GAINS DETERMINATIONS: ALTERNATIVE 1  

   

Wetland attributes 

Criterion Relevance Site attributes
Acceptability 

Guidelines

Wetland type

Targeted wetlands should typically be of the same type to ensure 

that similar serv ices to those impacted are improv ed through offset 

activ ities.

Wetland is of the same type as the impacted wetland. Ideal

Key serv ices targeted

Targeted wetlands should be prioritised and selected based on their 

ability to compensate for key regulating and supporting serv ices 

impacted by the proposed dev elopment.

Selected wetland is well placed to contribute 

meaningfully towards improv ing key regulating and 

supporting serv ices identified.

Ideal

Offset site location relativ e to 

impacted wetland

Targeted wetlands should ideally be located as close to the 

impacted site as possible.

Selected wetland is located within the same local 

catchment as the impacted wetland.
Ideal

Overall comment on 

alignment with site selection 

guidelines

Wetland size (ha)

Functional v alue (%)

Functional v alue (%)

Change in functional v alue (%)

Criterion Relevance Offset activity Adjustment factor

Types of offset activ ities 

proposed

The risk of offset failure is linked to the type of offset activ ity planned 

with wetland establishment considered less preferable and more risky 

than rehabilitation or av erted loss activ ities.

Av erted loss & Protection 0.66

Threat status EN

Criterion Relevance Site attributes
Acceptability 

Guidelines

Like for Like

Targeted wetlands should be aligned with "like-for-like" criteria to 

ensure that gains associated with wetland protection are 

commensurate with losses.

Wetland is of the same wetland type within the same 

wetland v egetation group
Ideal

Landscape planning
To what degree is wetland selection aligned with Regional and 

National Conserv ation Plans

Wetlands hav e been identified as being of high 

importance in landscape planning
Ideal

Wetland condition

The habitat condition of the wetland should ideally be as good / 

better that that of the impacted site prior to dev elopment (or at 

least B PES Category in the case of largely un-impacted wetlands)

Final habitat condition is likely to be better than that of 

the impacted wetland.
Ideal

Local biodiv ersity v alue
Wetlands that are unique or that are recognised as hav ing a high 

local biodiv ersity v alue should be prioritised for wetland protection.

The wetland is charachterised by habitat and / species 

of high biodiv ersity v alue.
Ideal

Viability of maintaining 

conserv ation v alues

Connectiv ity and consolidation with other intact ecosystems 

together with the potential for linkage between existing protected 

areas is preferable.

The offset prov ides an opportunity to consolodate / 

expand existing protected areas
Ideal

Overall comment on 

alignment with site selection 

guidelines

Wetland size (ha)

Habitat intactness (%)

Wetland habitat contribution (hectare equivalents)

Area of wetland buffer zone included in the wetland offset site

Integrity of buffer zone

Buffer zone hectare equiv alents

Buffer zone contribution (hectare equivalents)

Criterion Relevance Site attributes Adjustment factor

Security of tenure

Offset activ ities that formally secure offset sites for longer than the 

minimum requirement are more likely to be maintained in the long-

term and are therefore preferred.

Highest possible lev el of protection permanently secured 2

Wetland habitat contribution (hectare equiv alents)

Buffer zone contribution (hectare equiv alents)

Functional Offset Contribution (hectare equivalents)

Description of offset activ ities 

proposed

Rationale for proposed offset 

activ ities

Selected species impact measure

Selected unit of measurement

Species impact measure (secured)

Criterion Relevance Site attributes Adjustment factor

Security of tenure

Offset activ ities that formally secure offset sites for longer than the 

minimum requirement are more likely to be maintained in the long-

term and are therefore preferred.

Highest possible lev el of protection permanently secured 2

Risk of proposed activ ities

The risk of activ ities potentially failing to deliv er desired outcomes 

should be taken into accont when assessing the potential offset 

contributions.

Low Risk 1

2

Final Offset 

Calculation

Final Offset Contribution (Species measure) 160.0

Species Adjustment Factor

Target Species 1: Sarcocornia natalensis (dominant species in the salt pans)

Proposed offset 

activities

Preliminary Offset 

Calculation

Preliminary species contribution 

Habitat measure

80.0

Species impact measure % intactness

80.0

Establishment of a conserv ation area that will comprise of a mosaic of salt pan and seasonal depression wetlands. Low berms will be utilised to div ert 

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.

The focus is to ensure the sustainability of the salt pan habitat, a wetland habitat unique to the area. Through the remov al of the current reedbed and 

recreation of seasonal wetland, the entire wetland offset area will hav e improv ed habitat for aquatic biota known to occur in the area. While the 

Western Leopard Toad is a known endangered toad species was a target species during the consideration of the wetland offset, the area was found 

to be naturally to saline for breeding of the toad. The stormwater related habitat that will be created as part of the wetland offset dev elopment 

associated with the mitigation measures for the salt pan will prov ide good habitat for the WLT and other amphibians occuring in the area. Currently the 

bulk of the wetland habitat is dense reed beds with is not good habitat for amphibans or most other aquatic biota.

Contribution Towards Species Conservation Targets

Wetland Reference

Final Offset 

Calculation

3.4

0

100

100

Preliminary Offset 

Calculation

2.2

Final Offset 

Calculation

Prior to offset activities

Following sucessful offset 

implimentation

Final Offset Contribution (Functional hectare equivalents)

Preliminary Offset 

Calculation

Note:  Cells where information must be entered are highlighted in grey

Offset Receiving Areas:  Assessing potential gains - salt marsh areas

2.0

Preliminary Offset Contribution (Functional hectare equivalents) 3.4

The offset would be located within the same site once dev eloped and would be able to prov ide the same but improv ed functionality 

Alignment with site 

selection 

guidelines

The existing salt pans, identified as being unique to the area, are declining due to the increasing freshwater input onto the site from surrounding 

dev eloped areas. The proposal is to div ert the stormwater and improv e the condition of the wider wetland areas by creating a conserv ation area 

with a mosaic of the existing salt pans and recreating seasonal wetland habitat in the wide buffer around the pans thereby ensuring the sustainability 

of the salt pans

Alignment with site 

selection 

guidelines

Lake Michelle, Phase 8

Lake Michelle, Phase 8Wetland Reference

Wetland Vegetation Group (or  type based on local clasification)

Threat status of wetland  

Wetland attributes 

Contribution Towards Wetland Functionality Targets

Contribution Towards Ecosystem Conservation Targets

3.2Offset Contributions

Buffer zones to be secured

8

Cape Inland Salt Pans (although this v eg type is least threatened nationally it is 

unique to the area concerned, thus a threat status of endangered was applied)

1.6

9.7

6.5

1

3.4

Wetland areas to be secured 95

3.2
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Wetland attributes 

Criterion Relevance Site attributes
Acceptability 

Guidelines

Wetland type

Targeted wetlands should typically be of the same type to ensure 

that similar serv ices to those impacted are improv ed through offset 

activ ities.

Wetland is of the same type as the impacted wetland. Ideal

Key serv ices targeted

Targeted wetlands should be prioritised and selected based on their 

ability to compensate for key regulating and supporting serv ices 

impacted by the proposed dev elopment.

Selected wetland is well placed to contribute 

meaningfully towards improv ing key regulating and 

supporting serv ices identified.

Ideal

Offset site location relativ e to 

impacted wetland

Targeted wetlands should ideally be located as close to the 

impacted site as possible.

Selected wetland is located within the same local 

catchment as the impacted wetland.
Ideal

Overall comment on 

alignment with site selection 

guidelines

Wetland size (ha)

Functional v alue (%)

Functional v alue (%)

Change in functional v alue (%)

Criterion Relevance Offset activity Adjustment factor

Types of offset activ ities 

proposed

The risk of offset failure is linked to the type of offset activ ity planned 

with wetland establishment considered less preferable and more risky 

than rehabilitation or av erted loss activ ities.

Rehabilitation & Protection 0.66

Threat status EN

Criterion Relevance Site attributes
Acceptability 

Guidelines

Like for Like

Targeted wetlands should be aligned with "like-for-like" criteria to 

ensure that gains associated with wetland protection are 

commensurate with losses.

Wetland is of the same wetland type within the same 

wetland v egetation group
Ideal

Landscape planning
To what degree is wetland selection aligned with Regional and 

National Conserv ation Plans

Wetlands hav e been identified as moderately important 

in landscape planning
Acceptable

Wetland condition

The habitat condition of the wetland should ideally be as good / 

better that that of the impacted site prior to dev elopment (or at 

least B PES Category in the case of largely un-impacted wetlands)

Final habitat condition is likely to be better than that of 

the impacted wetland.
Ideal

Local biodiv ersity v alue
Wetlands that are unique or that are recognised as hav ing a high 

local biodiv ersity v alue should be prioritised for wetland protection.

The wetland is charachterised by habitat and / species 

of moderate biodiv ersity v alue.
Acceptable

Viability of maintaining 

conserv ation v alues

Connectiv ity and consolidation with other intact ecosystems 

together with the potential for linkage between existing protected 

areas is preferable.

The offset prov ides an opportunity to consolodate / 

expand existing protected areas
Ideal

Overall comment on 

alignment with site selection 

guidelines

Wetland size (ha)

Habitat intactness (%)

Wetland habitat contribution (hectare equivalents)

Area of wetland buffer zone included in the wetland offset site

Integrity of buffer zone

Buffer zone hectare equiv alents

Buffer zone contribution (hectare equivalents)

Criterion Relevance Site attributes Adjustment factor

Security of tenure

Offset activ ities that formally secure offset sites for longer than the 

minimum requirement are more likely to be maintained in the long-

term and are therefore preferred.

Highest possible lev el of protection permanently secured 2

Wetland habitat contribution (hectare equiv alents)

Buffer zone contribution (hectare equiv alents)

Functional Offset Contribution (hectare equivalents)

Description of offset activ ities 

proposed

Rationale for proposed offset 

activ ities

Selected species impact measure

Selected unit of measurement

Species impact measure (secured)

Criterion Relevance Site attributes Adjustment factor

Security of tenure

Offset activ ities that formally secure offset sites for longer than the 

minimum requirement are more likely to be maintained in the long-

term and are therefore preferred.

Highest possible lev el of protection permanently secured 2

Risk of proposed activ ities

The risk of activ ities potentially failing to deliv er desired outcomes 

should be taken into accont when assessing the potential offset 

contributions.

Low Risk 1

2

Contribution Towards Species Conservation Targets

Target Species 1:
Seasonal wetlands that contain a mix of sharp-tipped rush Juncus kraussii, with dune-slack sedge Ficinia nodosa, Senecio halimifolius, and arum lilies 

Zantedeschia aethiopica as well as other representativ e species

Proposed offset 

activities

Establishment of a conserv ation area that will comprise of a mosaic of salt pan and seasonal depression wetlands. Low berms will be utilised to div ert 

incoming stormwater and ensure the integrity of the wetland type created in the area. Use of the are will be limited to walkways on raised boardwalks.

The focus is to ensure the sustainability of the salt pan habitat, a wetland habitat unique to the area. Through the remov al of the current reedbed and 

recreation of seasonal wetland, the entire wetland offset area will hav e imporv ed habitat for aquatic biota known to occur in the area. While the 

Western Leopard Toad is a known endangered toad species was a target species during the consideration of the wetland offset, the area was found 

to be naturally to saline for breeding of the toad. The stormwater related habitat that will be created as part of the wetland offset dev elopment 

associated with the mitigation measures for the salt pan will prov ide good habitat for the WLT and other aphibians occuring in the area. Currently the 

bulk of the wetland habitat is dense reed beds with is not good habitat for amphibans or most other aquatic biota.

Alignment with site 

selection 

guidelines

The proposal is to create a conserv ation area with a mosaic of seasonal wetland habitat created around the existing saltpans in order to ensure the 

sustainability of the salt pans

Preliminary Offset 

Calculation

Wetland areas to be secured

Buffer zones to be secured

8

1

2.0

1.3

Final Offset 

Calculation

Final Offset Contribution (Functional hectare equivalents)

Contribution Towards Ecosystem Conservation Targets

Wetland attributes 

Wetland Reference Lake Michelle, Phase 8

Wetland Vegetation Group (or  type based on local clasification) Depression wetlands within Hangklip Sand Fynbos

Threat status of wetland  

Final Offset 

Calculation

Species Adjustment Factor

Final Offset Contribution (Species measure) 160.0

% intactnessPreliminary Offset 

Calculation

Species impact measure

80.0

Preliminary species contribution 80.0

7.7

Habitat measure

Final Offset 

Calculation

Offset Contributions

5.1

2.6

2.7

95

2.6

1.8

0
Preliminary Offset 

Calculation

Prior to offset activities
2.7

Following sucessful offset 

implimentation

100

100

Preliminary Offset Contribution (Functional hectare equivalents) 2.7

Alignment with site 

selection 

guidelines

The offset would be located within the same site once dev eloped and would be able to prov ide the same but improv ed functionality. A search and 

rescue exercise would be undertaken to transfer any wetland plants from the existing seasonal wetland that would be lost and could be relocated 

within the newly established areas

Offset Receiving Areas:  Assessing potential gains - Seasonal wetland areas

Note:  Cells where information must be entered are highlighted in grey

Lake Michelle, Phase 8

Contribution Towards Wetland Functionality Targets

Wetland Reference
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Wetland attributes 

Criterion Relevance Site attributes
Acceptability 

Guidelines

Wetland type

Targeted wetlands should typically be of the same type to ensure 

that similar serv ices to those impacted are improv ed through offset 

activ ities.

Wetland is of the same type as the impacted wetland. Ideal

Key serv ices targeted

Targeted wetlands should be prioritised and selected based on their 

ability to compensate for key regulating and supporting serv ices 

impacted by the proposed dev elopment.

Selected wetland is well placed to contribute 

meaningfully towards improv ing key regulating and 

supporting serv ices identified.

Ideal

Offset site location relativ e to 

impacted wetland

Targeted wetlands should ideally be located as close to the 

impacted site as possible.

Selected wetland is located within the same local 

catchment as the impacted wetland.
Ideal

Overall comment on 

alignment with site selection 

guidelines

Wetland size (ha)

Functional v alue (%)

Functional v alue (%)

Change in functional v alue (%)

Criterion Relevance Offset activity Adjustment factor

Types of offset activ ities 

proposed

The risk of offset failure is linked to the type of offset activ ity planned 

with wetland establishment considered less preferable and more risky 

than rehabilitation or av erted loss activ ities.

Rehabilitation & Protection 0.66

Threat status LT

Criterion Relevance Site attributes
Acceptability 

Guidelines

Like for Like

Targeted wetlands should be aligned with "like-for-like" criteria to 

ensure that gains associated with wetland protection are 

commensurate with losses.

Wetland is of the same wetland type within the same 

wetland v egetation group
Ideal

Landscape planning
To what degree is wetland selection aligned with Regional and 

National Conserv ation Plans

Wetlands hav e been identified as being of high 

importance in landscape planning
Ideal

Wetland condition

The habitat condition of the wetland should ideally be as good / 

better that that of the impacted site prior to dev elopment (or at 

least B PES Category in the case of largely un-impacted wetlands)

Final habitat condition is likely to be better than that of 

the impacted wetland.
Ideal

Local biodiv ersity v alue
Wetlands that are unique or that are recognised as hav ing a high 

local biodiv ersity v alue should be prioritised for wetland protection.

The wetland is charachterised by habitat and / species 

of high biodiv ersity v alue.
Ideal

Viability of maintaining 

conserv ation v alues

Connectiv ity and consolidation with other intact ecosystems 

together with the potential for linkage between existing protected 

areas is preferable.

The offset prov ides an opportunity to consolodate / 

expand existing protected areas
Ideal

Overall comment on 

alignment with site selection 

guidelines

Wetland size (ha)

Habitat intactness (%)

Wetland habitat contribution (hectare equivalents)

Area of wetland buffer zone included in the wetland offset site

Integrity of buffer zone

Buffer zone hectare equiv alents

Buffer zone contribution (hectare equivalents)

Criterion Relevance Site attributes Adjustment factor

Security of tenure

Offset activ ities that formally secure offset sites for longer than the 

minimum requirement are more likely to be maintained in the long-

term and are therefore preferred.

Highest possible lev el of protection permanently secured 2

Wetland habitat contribution (hectare equiv alents)

Buffer zone contribution (hectare equiv alents)

Functional Offset Contribution (hectare equivalents)

Description of offset activ ities 

proposed

Rationale for proposed offset 

activ ities

Selected species impact measure

Selected unit of measurement

Species impact measure (secured)

Criterion Relevance Site attributes Adjustment factor

Security of tenure

Offset activ ities that formally secure offset sites for longer than the 

minimum requirement are more likely to be maintained in the long-

term and are therefore preferred.

Highest possible lev el of protection permanently secured 2

Risk of proposed activ ities

The risk of activ ities potentially failing to deliv er desired outcomes 

should be taken into accont when assessing the potential offset 

contributions.

Low Risk 1

2

Target Species 1: Schoenplectus scirpoides

Proposed offset 

activities

This wetland area will largely remain intact and as is. Some dev elopment activ ities and infilling will howev er need to occur along the fringe but the 

intention is rehabilitate these areas once construction activ ities are complete and return the wetland to the original desired condition. Currently there 

are portions of the fringe that comprise a dominance of Phragmites and Typha reedbed that could aslo be remov ed and replaced with more desirable 

local indigenous species such as the sedge Schoenplectus scirpoides. This wetland area integrates with the conserv ation wetland area.  

The focus is to ensure the sustainability of the salt pan habitat, a wetland habitat unique to the area. Through the remov al of the current reedbed and 

recreation of seasonal wetland, the entire wetland offset area will hav e improv ed habitat for aquatic biota known to occur in the area. While the 

Western Leopard Toad is a known endangered toad species was a target species during the consideration of the wetland offset, the area was found 

to be naturally to saline for breeding of the toad. 

Alignment with site 

selection 

guidelines

This wetland area will largely remain intact. Some dev elopment activ ities and infilling will howev er need to occur along the fringe but the intention is 

rehabilitate these areas once construction activ ities is complete and return the wetland to the original desired condition. Currently there are portions of 

the fringe that comprise a dominance of Phragmites and Typha reedbed that could aslo be remov ed and replaced with more desirable local 

indigenous species such as the sedge Schoenplectus scirpoides. This wetland area integrates with the conserv ation area that contains the salt pan 

and seasonal wetland mosaic.  

Preliminary Offset 

Calculation

Wetland areas to be secured

Buffer zones to be secured

8

1

2.0

0.4

Final Offset 

Calculation

Final Offset Contribution (Functional hectare equivalents)

Contribution Towards Ecosystem Conservation Targets

Wetland attributes 

Wetland Reference Lake Michelle, Phase 8

Wetland Vegetation Group (or  type based on local clasification) Depression wetlands within Cape Lowland Freshwater Wetland

Threat status of wetland  

Offset Receiving Areas:  Assessing potential gains - lake fringe areas

Note:  Cells where information must be entered are highlighted in grey

Lake Michelle, Phase 8

Contribution Towards Wetland Functionality Targets

Wetland Reference

Alignment with site 

selection 

guidelines

This wetland area will largely remain intact and as is. Some dev elopment activ ities and infilling will howev er need to occur along the fringe but the 

intention is rehabilitate these areas once construction activ ities is complete and return the wetland to the original desired condition. Currently there are 

portions of the fringe that comprise a dominance of Phragmites and Typha reedbed that could aslo be remov ed and replaced with more desirable 

local indigenous species such as the sedge Schoenplectus scirpoides. This wetland area integrates with the conserv ation area taht contains the salt 

pan and seasonal wetland mosaic.  

0
Preliminary Offset 

Calculation

Prior to offset activities
0.75

Following sucessful offset 

implimentation

100

100

Preliminary Offset Contribution (Functional hectare equivalents) 0.8

0.5

0.7

Final Offset 

Calculation

Offset Contributions

1.4

0.7

0.9

80

2.2

Habitat measure

Contribution Towards Species Conservation Targets

% intactnessPreliminary Offset 

Calculation

Species impact measure

80.0

Preliminary species contribution 80.0

Final Offset 

Calculation

Species Adjustment Factor

Final Offset Contribution (Species measure) 160.0
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Wetland attributes 

Criterion Relevance Site attributes
Acceptability 

Guidelines

Wetland type

Targeted wetlands should typically be of the same type to ensure 

that similar serv ices to those impacted are improv ed through offset 

activ ities.

Wetland is of the same type as the impacted wetland. Ideal

Key serv ices targeted

Targeted wetlands should be prioritised and selected based on their 

ability to compensate for key regulating and supporting serv ices 

impacted by the proposed dev elopment.

Selected wetland is well placed to contribute 

meaningfully towards improv ing key regulating and 

supporting serv ices identified.

Ideal

Offset site location relativ e to 

impacted wetland

Targeted wetlands should ideally be located as close to the 

impacted site as possible.

Selected wetland is located within the same local 

catchment as the impacted wetland.
Ideal

Overall comment on 

alignment with site selection 

guidelines

Wetland size (ha)

Functional v alue (%)

Functional v alue (%)

Change in functional v alue (%)

Criterion Relevance Offset activity Adjustment factor

Types of offset activ ities 

proposed

The risk of offset failure is linked to the type of offset activ ity planned 

with wetland establishment considered less preferable and more risky 

than rehabilitation or av erted loss activ ities.

Establishment & Protection 0.33

Threat status LT

Criterion Relevance Site attributes
Acceptability 

Guidelines

Like for Like

Targeted wetlands should be aligned with "like-for-like" criteria to 

ensure that gains associated with wetland protection are 

commensurate with losses.

Wetland is of the same wetland type within the same 

wetland v egetation group
Ideal

Landscape planning
To what degree is wetland selection aligned with Regional and 

National Conserv ation Plans

Wetlands hav e not been specifically identified as 

important in landscape planning
May be acceptable

Wetland condition

The habitat condition of the wetland should ideally be as good / 

better that that of the impacted site prior to dev elopment (or at 

least B PES Category in the case of largely un-impacted wetlands)

Final habitat condition is likely to be better than that of 

the impacted wetland.
Ideal

Local biodiv ersity v alue
Wetlands that are unique or that are recognised as hav ing a high 

local biodiv ersity v alue should be prioritised for wetland protection.

The wetland is charachterised by habitat and / species 

of low biodiv ersity v alue.
Not ideal

Viability of maintaining 

conserv ation v alues

Connectiv ity and consolidation with other intact ecosystems 

together with the potential for linkage between existing protected 

areas is preferable.

The wetland is well connected to other intact natural 

areas
Acceptable

Overall comment on 

alignment with site selection 

guidelines

Wetland size (ha)

Habitat intactness (%)

Wetland habitat contribution (hectare equivalents)

Area of wetland buffer zone included in the wetland offset site

Integrity of buffer zone

Buffer zone hectare equiv alents

Buffer zone contribution (hectare equivalents)

Criterion Relevance Site attributes Adjustment factor

Security of tenure

Offset activ ities that formally secure offset sites for longer than the 

minimum requirement are more likely to be maintained in the long-

term and are therefore preferred.

Minimum acceptable security of tenure for a longer 

period 
1.5

Wetland habitat contribution (hectare equiv alents)

Buffer zone contribution (hectare equiv alents)

Functional Offset Contribution (hectare equivalents)

Description of offset activ ities 

proposed

Rationale for proposed offset 

activ ities

Selected species impact measure

Selected unit of measurement

Species impact measure (secured)

Criterion Relevance Site attributes Adjustment factor

Security of tenure

Offset activ ities that formally secure offset sites for longer than the 

minimum requirement are more likely to be maintained in the long-

term and are therefore preferred.

Minimum acceptable security of tenure for a longer 

period 
1.5

Risk of proposed activ ities

The risk of activ ities potentially failing to deliv er desired outcomes 

should be taken into accont when assessing the potential offset 

contributions.

Low Risk 1

1.5

Proposed offset 

activities

Establishment of stormwater areas that will comprise of local indigenous species. Low berms will be utilised to div ert incoming stormwater away from 

wetland conserv ation area but will prov ide good habitat of WLT and other aquatic biota.

The focus is to ensure the sustainability of the salt pan habitat, a wetland habitat unique to the area. Through the remov al of the current reedbed and 

recreation of seasonal wetland, the entire wetland offset area will hav e improv ed habitat for aquatic biota known to occur in the area. While the 

Western Leopard Toad is a known endangered toad species was a target species during the consideration of the wetland offset, the area was found 

to be naturally to saline for breeding of the toad. The stormwater related habitat that will be created as part of the wetland offset dev elopment 

associated with the mitigation measures for the salt pan will prov ide good habitat for the WLT and other aphibians occuring in the area. Currently the 

bulk of the wetland habitat is dense reed beds with is not good habitat for amphibans or most other aquatic biota.

Preliminary Offset 

Calculation

Species impact measure

75.0

Preliminary species contribution 75.0

0.9

0.5

Contribution Towards Species Conservation Targets

Target Species 1:

cylindrical sedge Schoenplectus scirpoides, salt-marsh sedge Bolboschoenus maritimus, Sweet Cyperus Cyperus longus v ar. tenuiflorus, sharp-tipped rush 

Juncus kraussii, dune-slack sedge Ficinia nodosa, Senecio halimifolius, arum lilies Zantedeschia aethiopica and Water Parsnip Berula thunbergii

Alignment with site 

selection 

guidelines

The proposal is to div ert the stormwater and improv e the condition of the wider wetland areas by creating a conserv ation area with a mosaic of the 

existing salt pans and recreating seasonal wetland habitat in the wide buffer around the pans thereby ensuring the sustainability of the salt pans. The 

stormwater related features will also address mitigation of the stormwater generated on site. This habitat is expected to prov ide habitat for amphibians 

such as the endangered  WLT and other aquatic biota. Connectiv ity of the stormwater related wetland areas with both upstream and downstream 

aquatic habitats would be good.

Preliminary Offset 

Calculation

Wetland areas to be secured

Buffer zones to be secured

2.45

0.75

0.5

0.3

Final Offset 

Calculation

Final Offset Contribution (Functional hectare equivalents)

Contribution Towards Ecosystem Conservation Targets

Wetland attributes 

Wetland Reference Lake Michelle, Phase 8

Wetland Vegetation Group (or  type based on local clasification) Channel wetland within Cape Lowland Freshwater Wetland

Threat status of wetland  

Final Offset 

Calculation

Species Adjustment Factor

Final Offset Contribution (Species measure) 112.5

% intactness

1.4

Habitat measure

Final Offset 

Calculation

Offset Contributions

0.7

90

0.6

0.2

0
Preliminary Offset 

Calculation

Prior to offset activities
0.68

Following sucessful offset 

implimentation

100

100

Preliminary Offset Contribution (Functional hectare equivalents) 0.7

Alignment with site 

selection 

guidelines

The offset would be located within the same site once dev eloped and would be able to prov ide the same but improv ed functionality particulary 

towards mitigating the stormwater entering the site and resulting in the decline of the unique salt marsh habitat on site. 

Offset Receiving Areas:  Assessing potential gains - stormwater areas

Note:  Cells where information must be entered are highlighted in grey

Lake Michelle, Phase 8

Contribution Towards Wetland Functionality Targets

Wetland Reference


