
 

VEGETATION ASSESSMENT AND WETLAND DELINEATION AND FUNCTIONAL ASSESSMENT 

I 

 
TRANSNET NATIONAL PORTS AUTHORITY 

 

 

 

 

 

 

 

 

 
THE CONSTRUCTION OF AN ADDITIONAL BIDVEST TANKS 
TERMINAL RAIL AT SOUTH DUNES, WITHIN THE PORT OF 

RICHARDS BAY 

 

 

 

 

 

 

 

 

 

Vegetation Assessment and Wetland Delineation and Functional Assessment  

 

 

 

 

 

 

 

 

Report prepared for:  Report prepared by: 

 

Transnet National Ports Authority 

Bayvue Centre 

Richards Bay 

3900 

 

ACER (Africa) Environmental Consultants 

P O Box 503 

Mtunzini 

3867 

 

 

December 2016 

 



PROPONENT 

 
 
Proponent:   Transnet National Ports Authority 
Contact person:   Vumani Ndlovu 
Physical address:  Port of Richards Bay 
Postal address:   Bayvue Centre, Richards Bay, 3900 
Telephone:   035 905 3342 
Email     Vumani.Ndlovu2@transnet.net 
 

INDEPENDENT ENVIRONMENTAL CONSULTANT 

 
 

Consultant:   ACER (Africa) Environmental Consultants 
Contact person:   Keagan Kruger 
Physical address  Suites 5&6, Golden Penny Centre, 26 Hely Hutchinson 
    Road, Mtunzini 
Postal address:   PO Box 503, Mtunzini, 3867 
Telephone:   035-3402715   
Fax:     035-3402232 
Email     keagan.kruger@acerafrica.co.za  

 

INDEPENDENT VEGETATION/WETLAND SPECIALIST 

 
 

Consultant:   ACER (Africa) Environmental Consultants  
Contact person:   Mr Barry Patrick  
Postal address:   PO Box 503, Mtunzini, 3867  
Telephone:   083 272 9905  
Fax:    035-3402232  
Email     barry.patrick@acerafrica.co.za 
  

 

 

DECLARATION OF INDEPENDENCE 

 I, Barry Patrick, hereby declare that I acted as the independent specialist in this application; 

 I 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 NEMA and the Environmental Impact Assessment 

Regulations, 2014; 

 I do not have and will not have a vested interest in the proposed activity proceeding. 

 

 

Signed… …………………….    Date……14 December 2016………………….. 

mailto:Vumani.Ndlovu2@transnet.net
mailto:keagan.kruger@acerafrica.co.za
mailto:barry.patrick@acerafrica.co.za


TRANSNET NATIONAL PORTS AUTHORITY 
THE CONSTRUCTION OF AN ADDITIONAL BIDVEST TANKS TERMINAL RAIL AT SOUTH DUNES, WITHIN 

THE PORT OF RICHARDS BAY 

 

 

VEGETATION ASSESSMENT AND WETLAND DELINEATION AND FUNCTIONAL ASSESSMENT 

3 

 

TABLE OF CONTENTS 

 

PROPONENT ......................................................................................................................................... II 

INDEPENDENT ENVIRONMENTAL CONSULTANT ............................................................................. II 

INDEPENDENT VEGETATION/WETLAND SPECIALIST ..................................................................... II 

TABLE OF CONTENTS .......................................................................................................................... 3 

ACRONYMS AND ABBREVIATIONS ..................................................................................................... 4 

1. INTRODUCTION .......................................................................................................................... 5 
1.1 Background ......................................................................................................................... 5 

2. PROJECT DESCRIPTION ........................................................................................................... 5 
2.1 Location .............................................................................................................................. 5 
2.2 Project components ............................................................................................................ 6 

3. ASSUMPTIONS, LIMITATIONS AND GAPS IN KNOWLEDGE .................................................. 7 

4. METHODOLOGY .......................................................................................................................... 7 
4.1 Vegetation and wetlands .................................................................................................... 7 
4.2 Impact Assessment Criteria ................................................................................................ 9 

5. RESULTS ................................................................................................................................... 11 
5.1  Threatened terrestrial ecosystems and conservation areas ............................................ 11 
5.2 Vegetation type ................................................................................................................. 11 
5.2.1 Northern Coastal Forest (FOz 7) ...................................................................................... 11 
5.2.2 Maputaland Coastal Belt (CB 1) ....................................................................................... 12 
5.3  Vegetation on site ............................................................................................................. 12 
5.3.1 Terrestrial vegetation ........................................................................................................ 13 
5.3.2 Wetland vegetation ........................................................................................................... 15 
5.3.3 Notable species ................................................................................................................ 17 

6. WETLAND FUNCTIONAL ASSESSMENT................................................................................. 26 
6.1 Desktop identification and screening exercise ................................................................. 26 
6.2 Assessment of wetlands 1 and 2 ...................................................................................... 26 
6.2.1 Wetland ecosystem services ............................................................................................ 26 
6.2.2 Wetland health .................................................................................................................. 29 
6.2.3 Ecological importance and sensitivity ............................................................................... 30 

7. ASSESSMENT OF IMPACTS .................................................................................................... 31 
7.1 Project activities likely to have an impact on natural vegetation and wetlands ................ 31 
7.2 Description of main impacts on natural vegetation ........................................................... 31 
7.3 Key issues and impact tables ........................................................................................... 33 

8. RECOMMENDED MITIGATION ................................................................................................. 36 

9. RECOMMENDATIONS FOR MONITORING BASED ON KEY INDICATORS .......................... 40 

10. CONCLUSION ............................................................................................................................ 41 

11. REFERENCES ........................................................................................................................... 43 

APPENDIX 1 ......................................................................................................................................... 45 

APPENDIX 2 ......................................................................................................................................... 48 



TRANSNET NATIONAL PORTS AUTHORITY 
THE CONSTRUCTION OF AN ADDITIONAL BIDVEST TANKS TERMINAL RAIL AT SOUTH DUNES, WITHIN 

THE PORT OF RICHARDS BAY 

 

 

VEGETATION ASSESSMENT AND WETLAND DELINEATION AND FUNCTIONAL ASSESSMENT 

4 

 

ACRONYMS AND ABBREVIATIONS 

 

ACER  ACER (Africa) Environmental Consultants 

BTT   Bidvest Tanks Terminal 

DAFF  Department of Agriculture, Forestry and Fisheries 

DWS  Department of Water and Sanitation 

EIA  Environmental Impact Assessment 

EIS  Ecological Importance and Sensitivity 

EKZNW Ezemvelo KZN Wildlife 

EMPr  Environmental Management Programme 

GIS  Geographic Information System 

IUCN  International Union for the Conservation of Nature 

MINSET  Minimum Set Analysis 

NFEPA  National Freshwater Ecosystem Priority Areas 

PES  Present Ecological State 

SANBI  South African National Biodiversity Institute 

TNPA   Transnet National Ports Authority 

TOPS  Threatened or Protected species 

WULA  Water Use License Application 

 

 

 

 

 



TRANSNET NATIONAL PORTS AUTHORITY 
THE CONSTRUCTION OF AN ADDITIONAL BIDVEST TANKS TERMINAL RAIL AT SOUTH DUNES, WITHIN 

THE PORT OF RICHARDS BAY 

 

 

VEGETATION ASSESSMENT AND WETLAND DELINEATION AND FUNCTIONAL ASSESSMENT 

5 

 

1. INTRODUCTION 

 

1.1 Background 

 
The proponent, Transnet National Ports Authority (TNPA), has appointed ACER (Africa) 

Environmental Consultants (ACER) as the Environmental Assessment Practitioner responsible 

for undertaking an Environmental Impact Assessment and Water Use Licence Application 

(WULA) process required for the construction of an additional Bidvest Tanks Terminal (BTT) rail 

at South Dunes, within the Port of Richards Bay, KwaZulu-Natal.  

 

ACER, on behalf of TNPA, has commissioned an assessment of the vegetation and wetlands 

which will be impacted by the proposed development, which is a requirement of both the 

Environmental Impact Assessment and Water Use Licence processes (ACER, 2016).  

 

2. PROJECT DESCRIPTION 

 

2.1 Location 

 

The Port of Richards Bay is South Africa’s premier bulk Port and is the largest in South Africa 

by tonnage, handling about 89 million tonnes of cargo per year (40% of South Africa’s total port 

demand). In addition to providing bulk facilities for the hinterland, the Port plays an important 

role in the local economy of the City of uMhlathuze, with its growing industrial base.  

 

In an effort to diversify from its main commodity, namely coal, which was and currently is 

attracting low tariffs and revenue, the Port of Richards Bay embarked on a more intensive 

development approach to the South Dunes Precinct as a liquid bulk site in 2008. As a result, 

the Port approved a Port Development Framework Plan (PDFP) that earmarked the South 

Dunes Precinct for liquid bulk terminals. To realize the envisaged developments at South 

Dunes, the Port then submitted a business case in 2008 for the development of services 

infrastructure aimed at providing access to South Dunes sites as outlined in the PDFP. 

 

TNPA is therefore seeking approval for the construction of an additional Bidvest Tanks 

Terminal (BTT) rail line at South Dunes, within the Port of Richards Bay. The additional 1,100 

m rail line will be constructed 8 m (centre to centre) west of the existing rail alignment, and will 

be in line with the PDFP by improving access and services delivery to the South Dunes 

Precinct. 

 

The authorisation of the additional BTT rail line on the west of the rail servitude will free up one 

of BTT’s two already authorised lines on the east of the rail servitude, which will allow TNPA to 

access future South Dunes lease sites. 
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Proposed solution to the rail configuration (Provided by TNPA) 

 

Proposed additional BTT rail line west of the existing rail servitude (Google Earth 2016) 

 

2.2 Project components 

 

The project footprint comprises the following (Kruger, pers. comm.): 

 

 New rail (1,100 m long x 8 m west of the existing rail line – centre to centre).  

 New rail reserve boundary and construction servitude (1,250 m long x 16 m west of the 

centre of the existing rail line). 

 

The project is still in the early design phase; however the construction for the additional rail 

will involve the following activities in preparation for the laying of the additional rail line (ACER, 

2016): 

 

 Bush clearing, grubbing and tree removal on the west side (8 m x 1,250 m strip).  

 Bulk excavation: cutting into high banks and slopes at 1.75:1. 

 Box cut excavation for rail formation (250 mm depth). 
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 Load and cart surplus material to the north end of the site, dump and spread as a 

measured volume. 

 

3. ASSUMPTIONS, LIMITATIONS AND GAPS IN KNOWLEDGE 

 

In the case of the wetlands on site, vegetation was used as the primary indicator of wetness 

because the sandy coastal soils (with low iron content) present a special case for wetlands, and 

the hydromorphic characteristics of the soils are not always visible within 50 cm of the soil’s 

surface (DWAF, 2006).  

 

Historical disturbances on site include relocation of surface soils due to infrastructure 

development and removal of primary vegetation with subsequent succession taking place 

(ACER, 2015a). Historical planting of Casuarina equisetifolia trees for sand stabilisation and 

encroachment of alien invasive and early successional trees and shrubs made predictions of 

patterns and processes in the vegetation layer difficult and limited the accuracy of wetland 

boundaries. Also, wetland boundaries were identified along a gradient from saturated through 

to terrestrial soils which made the identification of a precise boundary difficult. Effects of 

seasonality and variability in climatic cycles could not be taken into account with the limited 

survey window available to complete the work. Movement and visibility on site was restricted by 

very dense stands of vegetation which limited mapping accuracy. 

 

The site was visited during October 2016 and previously during January 2015. The full 

spectrum of flowering times was not covered with the result that some herbaceous and 

geophytic plants may not have been visible or identifiable at the time. However, all effort was 

made to identify species of conservation importance, TOPS and protected species and 

surrounding land use and condition of natural vegetation were surveyed to identify levels of 

disturbance and potential biodiversity issues.  

 

4. METHODOLOGY 

 

4.1 Vegetation and wetlands   

 

Biophysical data for this report was derived from site visits conducted during October 2016 and 

previously during January 2015. TNPA supplied kml files showing the extent of rail footprint and 

some background information on construction methods. Information from previous vegetation 

and wetland studies undertaken within the South Dunes area was used for this report where 

relevant, including ACER (2015b), Eco-Pulse (2016) and Tarrant and Evans (2016).  

 

During the site visits, a qualitative botanical survey was undertaken where vegetation types 

were identified, species composition noted, and vegetation structure recorded. Important plant 

species and sensitive areas of vegetation were noted and opportunities for mitigation of 

impacts were identified. A brief literature review was undertaken.  
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Red Data status of plants, based on International Union for the Conservation of Nature (IUCN) 

categories and legal status was obtained from a range of sources in the literature, including the 

South African National Biodiversity Institute’s (SANBI) Integrated Biodiversity Information 

System (2009) and SANBI’s online National Red List of South African Plants. Ezemvelo KZN 

Wildlife’s (EKZNW) MINSET data (Minimum Set Analysis) for the area of interest was obtained, 

together with the provincial vegetation types. National vegetation types were obtained from 

SANBI. 

 

The site was visited during January 2015 and October 2016 to gather field data pertinent to the 

wetland functional assessment. National Freshwater Ecosystem Priority Areas (NFEPA) and 

Ezemvelo KZN Wildlife’s (EKZNW) wetland coverage for the site was obtained to aid in 

identification of wetlands in the field. A desktop identification and screening exercise was done 

for all wetlands within 500 m of the proposed BTT rail to inform the DWS requirements for a 

WULA in terms of Section 21 (c) and/or (i) of the National Water Act (1998). Data from previous 

wetland assessments at the South Dunes area was used in this regard (ACER, 2015b and Eco-

Pulse, 2016). This facilitated identification of wetlands requiring more detailed assessment 

where the proposed development is likely to impact on the resource quality of the wetland 

(water quality, flow, habitat and biota) while identifying wetlands which are unlikely to be 

affected by development and will not require any further assessment.  

  

Wetland boundaries within 32 m of the proposed BTT rail footprint were previously identified in 

the field (January 2015) in accordance with: A practical field procedure for identification and 

delineation of wetlands and riparian areas (DWAF, 2006).  

 

Wetland functional assessments were undertaken for wetlands using methods outlined in the 

Wet-EcoServices and Wet-Health tools. The Wet-EcoServices tool (Kotze, et al, 2007) 

comprises a desktop and infield assessment where direct and indirect benefits provided by the 

wetland system are scored. Level 2 assessments were undertaken. The method allows for a 

rapid assessment based primarily on readily described indicators, ranging from hydrological 

characteristics, nutrient assimilation, erosion control, and biodiversity characteristics. The 

ecosystem services that wetlands supply are revealed, which allows for more informed 

planning and decision making. 

  

Condition of wetlands was determined via Level 1 wetland health assessments using the Wet-

Health tool (Macfarlane et al., 2007), which is designed to assess the health or integrity of a 

wetland. Wetland health is defined as a measure of the deviation of wetland structure and 

function from the wetland’s natural reference condition. The overall impact of activities that 

affect hydrological, geomorphological or vegetation health was calculated as well as the 

Present Ecological State (PES) which is a requirement for the water-use licensing process. 

 

Results from the Wet-EcoServices assessments were used in the Ecological Importance and 

Sensitivity (EIS) assessment spreadsheets, and overall EIS scores were derived from scores 

for ecological importance and sensitivity, hydro-functional importance, and direct human 

benefits (Rountree, et. al., 2013). 

 

Previous surveys have flagged the potential presence of threatened frog species within 

wetlands in the South Dunes area. Consequently, a nocturnal survey was undertaken by an 
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amphibian specialist (Tarrant and Evans, 2016) as part of the Eco-Pulse (2016) study, and this 

information was used in this wetland assessment. 

 

Please note that the assessment techniques used in this study were developed relatively 

recently and in some instances they may have shortfalls, particularly where systems have 

experienced significant modification. However, these are currently the most appropriate tools 

available for wetland assessment. 

 

4.2 Impact Assessment Criteria  

 

The significance of the impacts of construction and operation within the proposed BTT rail 

footprint investigated in this project are assessed in terms of the impact assessment criteria 

provided in Table 1 below.  
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Table 1  Assessment criteria 

 
Criteria Rating 

Scales 
Notes 

Nature Positive This is an evaluation of the overall impact of the construction, 
operation and management that the proposed project would have 
on the affected environment (social, biophysical and economic).  

Negative 

Neutral 

Spatial extent Low Site-specific, affects only the development footprint. 

Medium Local (<2 km from site).  

High Regional (within 30 km of site) to national.  

Duration Very low Temporary (less than 1 year). 

Low Short term (1-4 years, i.e. duration of construction phase). 

Medium Medium term (5-10 years). 

High Long term (impact will only cease after the operational life of the 
activity) to permanent. 

Intensity Low Negligible alteration of natural systems, patterns or processes. 

Medium Noticeable alteration of natural systems, patterns or processes. 

High Severe alteration of natural systems, patterns or processes. 

Irreplaceability of 
resource caused by 
impacts  

Low No irreplaceable resources will be impacted (the affected resource 
is easy to replace/rehabilitate). 

Medium Resources that will be impacted can be replaced, with effort. 

High Project will destroy unique resources that cannot be replaced.  

Reversibility of impacts Low Low reversibility to non-reversible. 

Medium Moderate reversibility of impacts. 

High High reversibility of impacts. 

Consequence 
(a combination of 
spatial extent, duration, 
intensity and 
irreplaceability of impact 
on resources). 

Low A combination of any of the following: 
- Intensity, duration, extent and impact on irreplaceable resources 
are all rated low. 
- Intensity is low and up to two of the other criteria are rated 
medium. 
- Intensity is medium and all three other criteria are rated low. 

Medium Intensity is medium and at least two of the other criteria are rated 
medium. 

High Intensity and impact on irreplaceable resources are rated high, with 
any combination of extent and duration. 
Intensity is rated high, with all of the other criteria being rated 
medium or high. 

Probability (the 
likelihood of the impact 
occurring) 

Low It is highly unlikely or there is a less than 50% chance that an 
impact will occur.  

Medium It is between 50 and 70% certain that the impact will occur. 

High It is more than 75% certain that the impact will occur or it is definite 
that the impact will occur. 

Significance 
(all impacts including 
potential cumulative 
impacts) 

Low Low consequence and low probability. 
Low consequence and medium probability. 
Low consequence and high probability. 

Medium Medium consequence and low probability. 
Medium consequence and medium probability. 
Medium consequence and high probability. 
High consequence and low probability. 

High High consequence and medium probability. 
High consequence and high probability. 



TRANSNET NATIONAL PORTS AUTHORITY 
THE CONSTRUCTION OF AN ADDITIONAL BIDVEST TANKS TERMINAL RAIL AT SOUTH DUNES, WITHIN 

THE PORT OF RICHARDS BAY 

 

 

VEGETATION ASSESSMENT AND WETLAND DELINEATION AND FUNCTIONAL ASSESSMENT 

11 

 

5. RESULTS 

 

5.1  Threatened terrestrial ecosystems and conservation areas 

 

The National Environmental Management: Biodiversity Act, 2004 (Act 10 of 2004) (NEMBA) 

provides a listing of ecosystems that are threatened and in need of protection. It is required that 

impacts should be avoided, minimised, mitigated and/or offset as appropriate (Government 

Gazette, 9 December 2011). The southern end of the proposed BTT rail is indicated as 

KwaZulu-Natal Coastal Forest. This forest type (Figure 1) is listed as an endangered 

ecosystem by NEMBA. MINSET analysis (Figure 2) indicates that the site falls outside of the 

most important planning units (Critical Biodiversity Area 1).  

 

The Richards Bay Game Reserve
1
, a partially protected, important bird area (SA no: SA079) is 

located nearby to the west of the site (Figure 3), and contains the following vegetation units: 

Mangrove Forest and Maputaland Coastal Belt (EKZNW GIS data). The Transnet conservation 

area, the Echwebeni site of conservation significance, is located further to the north of the study 

area, and contains the following vegetation units: Coastal Dune Forest, Mangrove Swamp 

Forest, Phragmites Reed Swamp and Barringtonia Swamp Forest. 

 

These two nature reserves contain primary (untransformed) plant communities and ecosystems 

and, therefore, provide prime foraging, roosting and breeding habitat for many fauna species. 

Plant and animal populations from these two areas generally act as source populations, which 

supply the surrounding ecosystems with surplus plant seeds and dispersing animal 

populations. 

 

5.2 Vegetation type 

 

The following vegetation types are affected by the proposed development, based on Mucina 

and Rutherford’s (2006) national vegetation map (Figure 4) showing the extent prior to 

transformation / degradation: Maputaland Coastal Belt and Northern Coastal Forest. More 

recent vegetation mapping by EKZNW (Scott-Shaw & Escott, 2011) presents a similar picture 

of the vegetation types (Figure 5). 

 

5.2.1 Northern Coastal Forest (FOz 7) 

 

The Northern Coastal Forest vegetation type occurs especially along the seaboard of the Indian 

Ocean of KwaZulu-Natal, particularly in Maputaland at low altitudes of about 10 to 150 m. The 

conservation status of this vegetation type is endangered.  

 

                                                 
1
 The Richards Bay Game Reserve, which is 1,200 ha in extent, was formed when a berm was erected across the Richards 

Bay estuary in 1976. The development of the harbour resulted in the division of the Richards Bay estuary into two sections by a 
four kilometre long causeway. To the north-east of the berm, harbour and industrial development proceeded; to the south-west 
of the berm, the bay was left undisturbed as a Nature Reserve (or sanctuary area) (ACER, 2015a). 
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The vegetation is described as species-rich, tall/medium-height subtropical coastal forests on 

coastal (rolling) plains and stabilised coastal dunes. On the dunes, the forests have well-

developed tree, shrub and herb layers. Mimusops caffra and Sideroxylon inerme are common 

elements of the tree layer. Brachylaena discolor var. discolor, Chrysanthemoides monilifera 

subsp. rotundata, Strelitzia nicolai and Dracaena aletriformis are frequent in the shrub layer. 

The herb layer contains Asystasia gangetica, Microsorum scolopendria and Oplismenus 

hirtellus, amongst others. 

 

The underlying sedimentary rocks of the Karoo Supergroup, the Holocene marine sediments, 

and, in places, the Jurassic intrusive dolerites give way to well-developed, sandy-loamy soils. 

 

5.2.2 Maputaland Coastal Belt (CB 1) 

 

In South Africa, the Maputaland Coastal Belt vegetation type occurs in the KwaZulu-Natal 

Province from Mtunzini in the south, to the southern Mozambique border in the north. Altitude 

varies from 20 to 120 m. The conservation status of this vegetation type is vulnerable. 

 

The vegetation is described as seasonally wet grasslands on flat coastal plains most likely 

originally densely forested in places. Today, the vegetation landscape is composed of pockets 

of various forest types, thickets, primary and secondary grasslands, timber plantations and 

sugar cane fields. The open grassland is mainly composed of shrubs and small trees, with a 

well developed grass and herbaceous layer. Important taxa include Acacia natalitia, 

Chrysanthemoides monilifera subsp. rotundata, Euclea natalensis, Phoenix reclinata, Searsia 

natalensis and Smilax anceps. 

 

The geology consists of  Quaternary sediments that are up to 18,000 years old and of marine 

origin. Soils are poor in nutrients and well leached, except in the inter-dune depressions where 

organic-rich soils are sometimes found. 

 

5.3  Vegetation on site 

 

The broader area of interest resembles an island surrounded by fresh and salt water systems, 

connected to the main land through a narrow strip of land. This strip is highly developed, 

transformed and degraded. Past disturbances encountered on site include: relocation of 

surface soils due to infrastructure development; removal of primary vegetation, with subsequent 

succession taking place; and alien invasive plant species transforming available habitats. Alien 

invasive plant species such as the horsetail tree (Casuarina equisetifolia) were planted 

historically for sand stabilisation. Due to these disturbances, mapping of the plant communities 

could not be done accurately from aerial photographs. 

 

Where the regional water table intersects with the inter-dune depressions, wetlands occur 

under natural conditions. Natural vegetation present includes a range of facultative wetland
2
 

and obligate wetland
3
 hydrophytes, and other plants commonly associated with wetlands. Note 

that in many wetlands, not all parts are saturated for the same length of time. Generally, there 

                                                 
2
 Species that occur 50% of the time in wetland or water saturated areas. 

3
 Species that occur for >99% of the time in wetland or water saturated areas (van Ginkel, et. al., 2011). 
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are three different zones in a wetland. The central part of the wetland, which is nearly always 

saturated, is referred to as the permanent zone of wetness. This is surrounded by the seasonal 

zone, which is saturated for a significant duration of the rainy season. The temporary zone, in 

turn, surrounds the seasonal zone, and is saturated for only a short period of the year that is 

sufficient for the growth of wetland vegetation (DWAF, 2006).  

 

Wetlands on site can be classified into three main groups: permanently to seasonally wet soils 

supporting reedbeds, seasonally to temporarily wet soils supporting herbaceous vegetation and 

seasonally to temporarily wet soils supporting woody vegetation. Due to the invasive nature of 

Casuarina and other trees, the original vegetation structures and compositions have been lost.  

 

Due to the severe disturbances found on site, all plant communities were in different stages of 

succession. The site for the proposed BTT rail is located alongside an existing railway line and 

has been disturbed through historical construction and on-going rail verge maintenance. 

Natural vegetation within the proposed BTT rail construction footprint comprises a patchy 

mosaic of forest, thicket and wetland communities. Elements of the following communities are 

present (ACER, 2015a): 

 

1. Sideroxylon inerme – Allophylus natalensis tall forest 

2. Brachylaena discolor – Apodytes dimidiata short thicket.  

3. Cyclosorus interruptus – Phragmites australis reedbed.  

4. Cyperus sphaerospermus – Imperata cylindrica hygrophilous grassland.  

5. Rauvolfia caffra – Ficus trichopoda tall forest. 

 

Communities 3 – 5 are wetland communities and are discussed in more detailed below. The 

wetland delineation is shown in Figure 8 and the wetland functional assessment is discussed in 

Section 6. 

 

5.3.1 Terrestrial vegetation 

 

Within the proposed BTT rail construction footprint, terrestrial vegetation has developed on 

windblown dune sands which have been stabilised and disturbed during the course of Port 

construction and is in various stages of succession. It is characterized by a mosaic of coastal 

forest and thicket comprising a range of indigenous and alien invasive woody, herbaceous and 

climbing species (Photo 1). Trees such as Acacia kosiensis, Allophylus natalensis, Celtis 

africana, Clerodendrum glabrum, Deinbollia oblongifolia, Ekebergia capensis, Mimusops caffra, 

Sideroxylon inerme and Vepris lanceolata are commonly encountered. The shrub layer 

comprises indigenous species such as Brachylaena discolor, Chrysanthemoides monilifera, 

Eugenia capensis and the woody climber Scutia myrtina, however it is often dominated by the 

alien shrubs Chromolaena odorata and Lantana camara. Due to historical disturbance, other 

alien invasive species scattered throughout the site including Casuarina equisetifolia, Arundo 

donax, Schinus terebinthifolius and Passiflora edulis. However, smaller stands of terrestrial 

forest are well developed in places. Overall, the terrestrial vegetation occupying the proposed 

BTT rail footprint is in moderate to good ecological health. 
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The following plant species were identified in this plant community during the survey (*denotes 

alien invasive/exotic species): 

 
Woody species 

Acacia kosiensis  

Allophylus natalensis 

Asparagus falcatus 

Brachylaena discolor  

Bridelia cathartica 

Casuarina equisetifolia* 

Celtis africana 

Chionanthus peglerae 

Chromolaena odorata* 

Chrysanthemoides monilifera 

Clausena anisata  

Clerodendrum glabrum  

Cordia caffra  

Deinbollia oblongifolia  

Dioscorea sylvatica 

Distephanus sp. nov. 

Ekebergia capensis  

Erythrina lysistemon  

Euclea natalensis 

Eugenia capensis 

Ficus natalensis subsp. 

natalensis  

Ficus sur 

Grewia occidentalis 

Harpephyllum caffrum  

Lantana camara* 

Maytenus procumbens 

Melia azedarach* 

Mimusops caffra  

Olea woodiana subsp. 

woodiana  

Osyris compressa 

Passiflora edulis* 

Phoenix reclinata  

Psidium guajava* 

Rhoicissus digitata  

Rhoicissus tomentosa  

Schinus terebinthifolius* 

Scutia myrtina 

Searsia nebulosa forma 

nebulosa 

Sideroxylon inerme  

Solanum mauritianum* 

Strelitzia nicolai 

Tacazzea apiculata 

Trema orientalis 

Tricalysia sonderiana  

Trichilia emetica  

Herbaceous species 

Ambrosia artemissiifolia* 

Aneilema aequinoctiale 

Asparagus plumosus 

Asystasia gangetica 

Canavalia rosea  

Carpobrotus dimidiatus 

Catharanthus roseus* 

Cheilanthes viridis  

Commelina erecta  

Cynanchum ellipticum 

Desmodium incanum 

Euphorbia cyathophora* 

Helichrysum ruderale 

Justicia flava 

Microsorum scolopendria  

Nephrolepis biserrata  

Parthenium hysterophorus* 

Rivina humilis* 

Sarcostemma viminale  

Secamone filiformis 

Senecio tamoides  

Sphagneticola trilobata* 

Syngonium podophyllum* 

Tragia meyeriana 

 

Grasses & sedges 

Arundo donax* 

Dactyloctenium geminatum 

Eragrostis ciliaris  

Imperata cylindrica   

Oplismenus hirtellus 

Panicum maximum  
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Turraea floribunda 

Vepris lanceolata  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 1 Terrestrial vegetation comprises a mosaic of coastal forest and thicket 

 

5.3.2 Wetland vegetation 

 

Two small wetlands are directly affected by proposed BTT rail footprint (Figure 8, Photo 2). The 

permanently to seasonally wet zone and is dominated by Phragmites australis (Common Reed) 

although the density of the reedbed varies depending on the degree of over shading and 

encroachment by surrounding trees. The marsh fern (Cyclosorus interruptus), which grows in 

both sun and shade conditions, is also present. Only the northern-most wetland had some 

standing water, although previous observations indicate that this is not permanent (located 

adjacent to a blocked culvert). It appears that this wetland has also experienced infilling during 

the construction of the adjacent railway line. Here, the more exposed wetland edge along the 

existing railway line supports a range of hygrophilous grasses, sedges and forbs (many of 

which are ruderal) where seasonally to temporarily wet soils occur. Being a facultative species 

in coastal areas, the grass Imperata cylindrica is present in both the wetland and terrestrial 

communities. A range of alien invasive trees and shrubs have invaded and threaten to further 

degrade the wetland communities over time, particularly horsetail trees (Casuarina 

equisetifolia). Indigenous trees in various stages of succession are present in the wetlands, 

many of which are characteristic of early successional swamp forest, including Ficus 

trichopoda, Ficus sur and Trema orientalis. A range of other hydrophytes are present within this 

community, and typically includes the following species (*denotes alien invasive/exotic 

species): 
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Woody species 

Brachylaena discolor 

Casuarina equisetifolia* 

Chromolaena odorata* 

Ekebergia capensis 

Ficus sur 

Ficus trichopoda 

Lantana camara* 

Mimusops caffra 

Passiflora edulis* 

Rhoicissus tomentosa  

Schinus terebinthifolius* 

Scutia myrtina  

Searsia nebulosa forma 

nebulosa 

Sideroxylon inerme 

Tacazzea apiculata 

Trema orientalis 

Herbaceous species 

Acrostichum aureum 

Asystasia gangetica 

Bidens pilosa* 

Conyza albida* 

Cyclosorus interruptus 

Cyperus sphaerospermus 

Desmodium incanum 

Euphorbia cyathophora* 

Hydrocotyle bonariensis 

Secamone filiformis  

Senecio deltoideus 

 

 

Grasses, reeds & sedges 

Arundo donax* 

Imperata cylindrica 

Leersia hexandra 

Oplismenus hirtellus 

Phragmites australis  

Stenotaphrum secundatum 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 2 Wetland vegetation showing Phragmites australis reedbed in the centre 
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5.3.3 Notable species  

 

Three tree species, protected under the National Forests Act (1998), were found within or close 

to, the proposed BTT rail construction footprint, viz: Mimusops caffra, Sideroxylon inerme and 

Ficus trichopoda (see Appendix 1 for GPS co-ordinates of each individual found and Figure 6 

for a general overview). Large numbers of younger specimens were found due to the early 

successional nature of much of the vegetation on site. The removal or damage of these trees 

would require a licence from DAFF.  

 

One species of conservation importance, viz: Dioscorea sylvatica, was found within or close to, 

the proposed BTT rail construction footprint. This has a status of Vulnerable (species of 

conservation concern) in the National Red List of South African Plants (see Appendix 1 for GPS 

co-ordinates of each individual found). 

 

The following species, specially protected under the Natal Nature Conservation Ordinance (15 

of 1974) and the KwaZulu Nature Conservation Act (29 of 1992), were found within or close to, 

the proposed BTT rail construction footprint: Asparagus falcatus, Asparagus plumosus and 

Dioscorea sylvatica. An application must be submitted to EKZNW to removed/transplant these 

species. Out of these species, only Dioscorea sylvatica is a species of conservation 

importance, and it is recommended that it be rescued and transplanted prior to construction 

commencing (see recommendation in previous paragraph).  
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Figure 1  The extent of Threatened Terrestrial Ecosystems within the area of interest  
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Figure 2  Minimum Set Analysis (EKZNW)  
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Figure 3 Protected Areas 
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Figure 4  National Vegetation Types within the area of interest 
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Figure 5 

 Provincial Vegetation types (EKZNW, 2011)  
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Figure 6 The extent of protected trees and threatened species found on site  
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Figure 7  Results of desktop wetland screening exercise 

3 

1 
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Figure 8 Wetlands impacted by proposed BTT rail with 30 m buffers  

1 
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6. WETLAND FUNCTIONAL ASSESSMENT 

 

6.1 Desktop identification and screening exercise 

 

The desktop identification and screening exercise for all wetlands within 500 m of the proposed 

BTT rail revealed that one wetland was located within the development footprint, and its 

resource quality will be directly impacted (water quality, flow, habitat and biota). A second 

wetland was located approximately 11 m from the edge of the construction servitude and its 

resource quality could potentially be affected. These are shown in red on Figure 7 (wetlands 1 

and 2), and will require more detailed assessment to inform the DWS requirements for a 

WULA.  

 

The remainder of the wetlands (15 in total) are shown in green on Figure 7 and are unlikely to 

be affected by the proposed BTT rail and will not require any further assessment. These 

wetlands are further than 32 m from the construction footprint and their resource quality is 

unlikely to be significantly impacted (directly or indirectly). The risk of direct/indirect impacts on 

habitat and biota are low due to their location some distance from the proposed BTT rail, while 

the risk of indirect impacts on water quality and flow are low due to the combination of the 

undulating local topography and the porous, unconsolidated coast sands which underlay the 

area of interest. Pipe culverts under the existing railway lines are blocked with sand and any 

movement of water between the north-western and south-eastern sides of the existing railway 

line are likely to be via groundwater movement and not surface runoff. Impacts resulting from 

construction of the proposed BTT rail are likely to be low for these wetlands, assuming that the 

provisions of a standard environmental management plan (EMP) are enforced. 

 

6.2 Assessment of wetlands 1 and 2 

 

Wetlands 1 and 2 shown on Figure 8 are assessed in more detail here to inform the DWS 

requirements for a WULA, as wetland 1 is located within the development footprint/construction 

servitude and wetland 2 is located within about 11 m from the edge of the construction 

servitude and its resource quality could potentially be affected. From a hydro-geomorphic 

perspective, wetlands 1 and 2 are classified as depressions or pans (Kotze, et. al., 2007).  

 

6.2.1 Wetland ecosystem services 

 

The ecosystem services assessed are listed in Table 2 below. The ecosystem services relate 

to the benefits provided to people by the ecosystem, and are either benefits that can be 

consumed directly or those which arise from the functions occurring within the ecosystem. 

Please note that the current ability of wetlands to provide the functions typically associated 

with a system in this geomorphic setting was assessed. 
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Table 2 Ecosystem services included in, and assessed by, WET-EcoServices1 (taken from 

Kotze, et al, 2007) 
 

 
1
 The wetland benefits included in WET-EcoServices are those considered most important for South African wetlands, 

and which can be readily and rapidly described. This is by no means exhaustive. Other benefits include groundwater 

recharge and discharge and biomass export, which may all be important but are difficult to characterize at a rapid 

assessment level. 
2
 Biodiversity maintenance is not an ecosystem service as such, but encompasses attributes widely acknowledged as 

having potentially high value to society. 

 

Each HGM unit was assessed in terms of supply of ecosystem services using the Wet-

EcoServices tool. The score for each ecosystem service represents the likely extent to which 

the particular benefit is being supplied by a wetland and was interpreted based on the following 

classes outlined by Kotze et al. (2007): 

 

Table 3 Classes for determining the likely extent to which a benefit is being supplied 

based on the overall score for that benefit (taken from Kotze, et. al., 2007) 
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Of major importance was the characterization of the hydro-geomorphic type, based on 

geomorphic setting (for example, valley bottom or depression; whether drainage is open or 

closed), water source (surface water dominated or sub-surface water dominated) and how 

water flows through the wetland unit (diffusely or channelled). The method allowed for a rapid 

assessment based primarily on readily described indicators, ranging from hydrological 

characteristics, nutrient assimilation, erosion control, and biodiversity characteristics through to 

human use (Kotze, et al, 2009).  

 

The final output (a “spider” diagram) is shown as an orange line in Appendix 2 below. The 

results indicated little variation between wetlands 1 and 2. From a hydro-geomorphic 

perspective, both wetlands are classified as depressions (pans). They are essentially inter-

dune depressions which are linked with the regional water table.  

 

In terms of ecosystem services, both wetlands provide high benefits for erosion control. 

Moderately high benefits were provided for biodiversity maintenance and carbon storage. 

Intermediate benefits were provided for flood attenuation, phosphate assimilation, nitrate 

assimilation and toxicant assimilation. Moderately low benefits were provided for stream-flow 

regulation, sediment trapping, provision of water for human use, and education and research 

while low benefits were supplied for provision of harvestable resources, cultivated foods, 

cultural heritage, and tourism and recreation.  

 

By far the most important function being provided is that of erosion control: the highly erodible 

and unconsolidated coastal sands are being well protected by a dense cover of wetland 

vegetation.  

 

Previous surveys have flagged the potential presence of threatened frog species within 

wetlands in the South Dunes area (ACER, 2015a). Consequently, a nocturnal survey was 

undertaken by an amphibian specialist (Tarrant and Evans, 2016) as part of the Eco-Pulse 

(2016) study, and to avoid duplication of effort, this information was used to inform this wetland 

assessment. The findings of the nocturnal survey at the broader proposed South Dunes 

development area concluded that the area provides reasonable wetland habitat to a small 

diversity of amphibian species, with a total of 8 frog species detected (all least concern), the 

majority of which were detected at only two wetlands (see Figure 7 wetland 3, and a large pan 

about 1.9 km to the NE of the proposed BTT rail. Both of these are unlikely to be affected by 

the proposed BTT rail). Two reptile species (least concern) were also found. It noted that the 

density of wildlife was less than could have been expected due to artificial lighting in the area, 

busy roads and human activity and potential poaching, noise levels due to the shunting yard, 

and that the area was very developed resulting in small and fragmented coastal forest and 

wetland patches. Together with all of the development and human activity in the area, the 

drought is suspected to have caused a major decrease in wildlife activity (Tarrant and Evans, 

2016)
4
.  

 

                                                 
4
 Although no Red List amphibian or reptile species were detected during the Tarrant and Evans (2016) survey, habitat at one 

of the wetlands (about 2 km to the NE of the proposed BTT rail) appeared suitable for the Pickersgill’s Reed Frog, Hyperolius 
pickersgilli (CriticallyEndangered status) and it was recommended that the wetland habitat here be kept intact as far as possible 
and monitored for frogs in the future. 
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Wetlands 1 and 2 lack permanent open water habitat, are being over-shaded and encroached 

by alien invasive trees and shrubs, are small in size and were consequently rated as low in 

terms of their provisioning of habitat suitable for red data species. In addition wetland 1 is 

situated immediately adjacent to the existing railway line and experiences high levels on on-

going anthropogenic impacts (noise, rail verge maintenance, foot traffic).  

 

A major influence in the scores of the remainder of the benefits is the restricted public access to 

the site as well as the hydro-geomorphic characterisation of the wetlands as pans. Pans are fed 

by both their local topographically-defined catchment as well as by a larger catchment feeding 

the regional water table. They are isolated from stream channels with no outlet and an inward 

draining pattern, which means that the opportunity for attenuating floods is limited. Pans are 

unlikely to play a significant role in stream-flow regulation. Pans are also not considered 

important locations for sediment trapping, with many pans, in fact, originating from the removal 

of sediment by wind (Kotze, et al., 2009). 

 

6.2.2 Wetland health 

 

The Wet-Health tool (Macfarlane et al., 2007) is designed to assess the health or integrity of a 

wetland. Wetland health is defined as a measure of the deviation of wetland structure and 

function from the wetland’s natural reference condition. The overall impact of activities that 

affect hydrological, geomorphological or vegetation health was calculated for each of the 

delineated HGM units, and this resulted in the Present Ecological State (PES) score (Table 4). 

For both wetlands 1 and 2, overall wetland health came out as moderately modified with an 

overall PES Category of C (Appendix 2). Moderately modified is interpreted as a moderate 

change in ecosystem processes and a loss of natural habitats has taken place but the natural 

habitat remains predominantly intact. Both wetlands are currently being impacted by alien plant 

invasion, with species such as Casuarina equisetifolia, Chromolaena odorata, Lantana camara 

and Schinus terebinthifolius occurring. The combined impact score for wetland 1 is lager (3.01) 

than that of wetland 2 (2.50) due to the infilling which wetland 1 has experienced through 

construction of the existing railway line, which now comprises the south-eastern boundary of 

the wetland. In addition, the lack of regular fire and encroachment of early successional trees 

and shrubs is likely to alter plant community structure over time, away from reedbed to more 

closed woody communities such as swamp forest. 

 

The WET-Health system uses a combination of an ‘impacts-based’ approach and an ‘indicator-

based’ approach as a method to estimate wetland condition/present state. The ‘impacts-based’ 

approach compares the current impacted state of the wetland to the un-impacted state while 

the ‘indicator-based’ approach measures the effects of clearly visible impacts within the 

wetland. The vegetation module assesses the extent to which natural vegetation in the wetland 

has been replaced by introduced species, invaded by alien species or been substituted by 

ruderal species. As such, it is not a comparison of the present with a reference condition but an 

assessment of the visible manifestations of transformation and/or human disturbance to 

vegetation within the wetland (Macfarlane et. al., 2007). 
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Table 4 Present Ecological State categories used to define health of wetlands (taken from 

Macfarlane et. al., 2007) 
 

 

 

 

  

 

 

 

 

 

 

 

 

 

6.2.3 Ecological importance and sensitivity 

 

Ecological importance and sensitivity (EIS) was calculated following the methodology outlined 

in the Manual for the Rapid Ecological Reserve Determination of Inland Wetlands (Version 2.0) 

(Rountree, et. al., 2013) and resulted in a score for each wetland which integrated ecological 

importance and sensitivity, hydro-functional importance and direct human benefits into an 

overall importance and sensitivity score (Table 5). Both wetlands 1 and 2 came out with an 

overall EIS score of C class (moderate) (Table 6).  

 

Table 5 Ecological importance and sensitivity categories showing range of EIS scores and 

EIS classes. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ecological Importance and Sensitivity Categories
Range of EIS 

Score
EIS Class

Very high: Wetlands that are considered ecologically 

important and sensitive on a national or even international 

level. The biodiversity of these systems is usually very 

sensitive to flow and habitat modifications. They play a 

major role in moderating the quantity and quality of water of 

major rivers.

>3 and </=4 A

High: Wetlands that are cinsidered to be ecologically 

important and sensitive. The biodiversity of these systems 

may be sensitive to flow and habitat modifications. They 

play a role in moderating the quality and quantity of water in 

major rivers. 

>2 and </=3 B

Moderate: Wetlands that are considered to be ecologically 

important and sensitive on a provincial or local scale. The 

biodiversity of these systems is not usually sensitive to flow 

and habitat modifications. They play a small role in 

moderating the quantity and quality of water of major river.

>1 and </=2 C

Low/Marginal: Wetlands that are not ecologically important 

and sensitive at any scale. The biodiversity of these systems 

is ubiquitous and not sensitive to flow and habitat 

modifications. They play an insignificant role in moderating 

the quantity and quality of water of major rivers.

>0 and </=1 D
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Table 6 Overall ecological importance and sensitivity scores and categories for wetlands 1 

and 2. 

 

Wetland No. W1 W2 

Ecological Importance and Sensitivity  0.7 0.3 

Hydro-functional Importance  1.9 1.9 

Direct Human Benefits  0.4 0.4 

Overall Importance and Sensitivity Score  1.9 1.9 

Overall Importance and Sensitivity Category C C 

 

7. ASSESSMENT OF IMPACTS 

 

A description of impacts and assessment of their significance according to the impact 

assessment criteria listed in Table 1, Section 4.2 follows below. Impact significance is assessed 

both before and after the implementation of recommended mitigation measures.   

 

7.1 Project activities likely to have an impact on natural vegetation and wetlands 

 
Although the project is still in the early design phase, it is understood that activities and aspects 

of construction and operation that are likely to impact negatively on natural vegetation include 

the following:  

 

 Bush clearing, grubbing and tree removal on the west side for the new rail (1,250 m long 

x 8 m west of the existing rail servitude). 

 Bulk excavation: cutting into high banks and slopes at 1.75:1. 

 Box cut excavation for rail formation (250 mm depth). 

 Load and cart surplus material to the north end of the site, dump and spread as a 

measured volume. 

 Creation of a new rail reserve boundary (16 m west of the centre of the existing rail line). 

Natural vegetation here will likely be cut back on a regular basis during operation as part 

of rail verge maintenance.   

 The creation of a construction servitude/footprint (1,250 m x 8 m west of the existing rail 

servitude) to facilitate access during the construction phase. This strip of cleared land will 

be grassed and maintained as a servitude. 

 

7.2 Description of main impacts on natural vegetation 

 

 Removal of vegetation cover 
The removal of natural vegetation for construction of the additional rail, stockpiling of 

materials, vehicular access during construction and operation, and the establishment of 

construction camps will lead to the direct loss of vegetation cover, and contribute to the 

loss of natural habitat as well as biodiversity, protected species and species of 

conservation importance. 
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 Edge effects 
The clearing of vegetation during construction will result in an increase in edge habitat 

immediately adjacent to disturbed areas. Edge habitat is characterised by a 

predominance of generalist and alien species because these areas experience higher 

levels of stress and more frequent disturbance (in both time and space), for example 

higher light conditions, lower soil moisture conditions and higher exposure to wind (and 

fire for closed woody communities). Edge habitat is characterised by highly competitive 

species which can invade areas of established vegetation, resulting in a loss of 

sedentary species of mature habitats which are normally considered sensitive.  

 

 Habitat fragmentation 
Clearing of natural vegetation during construction will result in habitat fragmentation and 

the consequent loss of habitat connectivity. Because the construction of the additional 

rail will occur adjacent to the existing rail, it is expected that widening will increase the 

distance between natural vegetation already bisected by the existing rail line, although 

this effect is likely to be small relative to the current width of the existing rail line and 

associated servitude. Removal of natural vegetation for the construction servitude will 

increase this effect, however rehabilitation of the construction servitude is recommended 

to restore as much natural habitat as possible, while improving the quality of natural 

vegetation here. 

 

 Alien invasive plants 
The clearing of vegetation during construction and operation, and the operation of 

machinery and stockpile/lay down areas during construction will result in increased levels 

of disturbance. Alien invasive plants often out-compete indigenous plants and are likely 

to become established in disturbed areas, thereby reducing habitat quality and 

contributing to the loss of indigenous species/biodiversity. Some alien plants exacerbate 

soil erosion while others contribute to reduction of the natural water table level. 

 

 Soil erosion and siltation 
The clearing of vegetation for vehicular access during construction, stockpiling of 

materials, establishment of construction camps and operation of machinery will result in 

the removal of protective plant cover and compaction of soils, which will expose soils to 

erosion by water and wind. Habitat quality will be degraded by soil erosion and siltation 

of down slope areas. This will increase the disturbance experienced in surrounding areas 

of natural vegetation and increase the footprint of the development. Negative ecological 

impacts can operate long after construction is complete if soil erosion and siltation 

remains uncontrolled. 

 

 Wetland impacts 

Direct impacts on wetland 1 will result from construction of the additional rail, the new rail 

servitude boundary and the construction servitude/footprint. It is anticipated that most of 

wetland 1 will be lost. Wetland 2 is located approximately 11 m from the edge of the 

construction servitude and if construction is carefully controlled here, direct loss of 

wetland habitat can be avoided (Figure 8). This will result in the permanent loss of 

approximately 290 m
2
 of wetland habitat at wetland 1. 
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The spoiling of surplus material on the north end of the site is likely to render the 

construction servitude/footprint unsuitable for re-creation of wetland habitat post-

construction and impacts here are likely to be high and an appropriate off-set mitigation 

plan should be considered where residual impacts are unavoidable and cannot be 

reduced by on-site mitigation.  

 
For wetland 1 the layout of the construction footprint indicates that a portion within the 

footprint will be destroyed while a portion just outside the footprint will remain after 

construction. It is important that geomorphologic and hydrological impacts are carefully 

considered here and that the topography around the remnant portion is carefully restored 

to ensure that these wetlands are not drained. Failing this, the portion of wetland falling 

outside of the construction footprint will need to be included in offset mitigation.  

 

Adverse impacts on the hydrology of wetlands could result from poorly designed 

culverts/drainage systems associated with the additional rail and associated servitude. 

This is an indirect operational impact which occurs through concentration of flows, 

increased flow energy, incorrect culvert capacity or incorrect culvert invert levels. 

Adverse hydrological impacts will negatively impact on the functioning of wetlands and 

drainage lines.  

 

 Harvesting of indigenous plants 
Increased access for labour during construction and operation could result in the 

increased collection of medicinal plants, firewood, building wood, and other plant 

material. This could impact negatively on biodiversity, as well as result in the general 

degradation of habitat quality.  

 

 Pollution and dumping:  

The operation of vehicles, construction equipment, and use of construction materials and 

on-site sanitation could result in pollution/hydrocarbon spills and the introduction of 

contaminants to natural habitats (terrestrial and wetland/aquatic). Illegal dumping of solid 

waste in areas of natural habitat will increase levels of disturbance and encourage the 

invasion of early successional and alien invasive species. These indirect impacts can 

lead to degradation of habitat quality during construction and operation. 
 

7.3 Key issues and impact tables 

 

Overall, the terrestrial vegetation occupying the proposed BTT rail footprint is in moderate to 

good ecological health and the significance of impacts, with mitigation is likely to be medium. 

Given that the majority of South Africa’s wetlands have already been lost or destroyed, 

development that affects wetlands should not result in further loss of habitat (Nel and Driver, 

2011). Impacts on wetlands 1 and 2 are likely to be high, however, with appropriate mitigation; 

impacts are likely to be medium providing recommendations specified in this report are 

implemented.  

 

When considering the impact assessment criteria in Table 7, it is assumed that 

recommendations and mitigation detailed in this report are followed. There are a number of 

smaller impacts which can be minimised through strict enforcement of an environmental 

management plan during construction, rehabilitation and operation, and these are identified in 
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Sections 8 and 9 below, together with simple methods to monitor impacts based on key 

indicators. 
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Table 7  Assessment of impacts of the proposed additional BTT rail before and after mitigation 

 
Criteria Mitigation Nature Spatial 

Extent 

Duration Intensity Irreplaceability 

of resource 

caused by 

impacts 

Reversibility 

of impacts 

Consequence 
combination of 

spatial extent, 

duration, intensity, 

irreplaceability
 
 

Probability 
likelihood of 

impact 

occurring 

Significance 

Terrestrial vegetation 
 

Without 
Mitigation 

Negative Medium High High High Low High High High 

With 
Mitigation 

Negative Medium High Low Medium Medium Medium High Medium 

Wetlands 1 and 2 
 

Without 
Mitigation 

Negative Medium High High High Low High High High 

With 
Mitigation 

Negative Medium High Low Medium Medium Medium High Medium 
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8. RECOMMENDED MITIGATION 

 

There are a number of impacts which can be minimised through strict enforcement of an 

environmental management plan during construction, rehabilitation and operation and these 

are identified below, together with mitigation measures and simple methods to monitor impacts 

based on key indicators. It is recommended that: 

  

Sensitive areas: 

 The western edge of the construction servitude is suitably and visibly demarcated 

and cordoned off during the construction phase. 

 The construction footprint is kept to a minimum, no works occur outside of the 

negotiated servitude/working area, and the working area be clearly demarcated. 

 Stockpile and lay down areas are to be kept away from areas of natural vegetation. 

 

Removal of vegetation:  

 Removal and cutting back of natural vegetation is kept to a minimum.  

 Where construction/operation may impact on plants designated as specially 

protected under the Natal Nature Conservation Ordinance (15 of 1974) and the 

KwaZulu Nature Conservation Act (29 of 1992), an application must be submitted to 

EKZNW to clear or translocate these plants as part of the plant rescue operation. 

 Where construction/operation may impact on natural forests or individual trees 

protected in terms of the National Forests Act, 1998, an application must be 

submitted to the Department of Agriculture, Forestry and Fisheries (DAFF).  

 In terms of the application process, once an Environmental Authorisation 

(and BAR and EMPr), and layouts of the footprints are available, an 

application form will need to be completed. The applicant’s representative 

will need to sign the form and provide a copy of their identify document. 

Once the application has been submitted, the relevant DAFF official will 

then arrange a site visit, if necessary. Generally, the permit processing 

timeframes are about 3 months, and the permit is generally valid for a 

period of 2 years from the date of issue. It would be advisable to apply for 

licences approximately 6 months prior to the commencement of 

construction. 

 At wetlands 1 and 2, it is recommended that: 

 The Contractor supplies a method statement outlining the intended 

approach to construction and rehabilitation, to be approved by the ECO and 

Engineer.  

 Work is timed for the drier winter period. 

 A water use license from Department of Water Affairs will be required.   

 Where dewatering of silt laden water is required at excavations, it is 

recommended that this water is not pumped directly into wetlands and 

natural water bodies, and that separate collection areas/sumps should be 

created in existing disturbed areas where this water can infiltrate into the 

surrounding soil. 
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Site access: 

 Soil compaction should be minimized by keeping vehicle and construction plant 

access ways and parking areas to a minimum, and making use of existing 

compacted/hardened surfaces wherever possible.  

 Temporary access tracks are rehabilitated as quickly as possible after construction 

ceases by removing excess imported material, ripping compacted soils, reinstating 

natural ground levels, implementing soil erosion controls and re-establishing a 

dense cover of indigenous vegetation appropriate to the plant community in which 

the access track is located (see Section 9.1 below).   

 

Soil erosion: 

 Where there is potential for erosion, energy dissipaters are installed at the end of 

drainage structures associated with the additional BTT rail to reduce the velocity 

and erosive force of the exiting water. Energy dissipaters could range from reno 

mattresses to stilling chambers through to planting of indigenous vegetation buffers 

which may be better able to diffuse high-velocity runoff.  

 Any trenches associated with the proposed development are to be reinstated to a 

convex (as opposed to flat or concave) surface to prevent the channelling of any 

surface runoff as the soil settles/compacts over time. 

 The control of soil erosion and siltation associated with construction and operation is 

important at all locations on site, and particularly on steep slopes and adjacent to 

wetlands and culverts. Both temporary and permanent soil erosion control 

measures must be used during the construction and operation phases. Any earth-

worked areas, which may lay bare for extended periods, should be temporarily 

grassed. 

 Bare surfaces should be grassed as soon as possible after construction to minimise 

time of exposure. Locally occurring, indigenous runner grasses should be used, for 

example Stenotaphrum secundatum, Cynodon dactylon and Dactyloctenium 

geminatum. Alien invasive grasses such as Pennisetum clandestinum (Kikuyu) must 

not be used. 

 Soil erosion controls must be inspected and maintained on a regular basis during 

construction and operation phases. 

 

Alien invasive plants: 

 Alien invasive plants around any excavated areas/work areas and within the rail 

reserve must be kept under control during both construction and operation. During 

construction, mechanical methods should be encouraged as the main form of 

control, together with the judicial use of herbicides
5
. The colonisation and rate of 

growth of alien plants must be closely monitored so that they can be controlled by 

simple hand pulling while plants are still small. If alien plants are allowed to grow too 

large, herbicide use will be compounded. Clearance, follow-up operations (at 3 

month intervals) and monitoring should continue during both the construction and 

operational phases. Follow-up operations will become easier if done regularly. 

 

                                                 
5
 Recommended reference book: Invasive alien plants in KwaZulu-Natal. Management and control. KZN Branch of The Wildlife 

and Environment Society of South Africa. Fishwicks Printers.  
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Camps and construction team: 

 The contractor’s camp and any concrete batching sites are to be sited within 

existing disturbed areas and at least 50 m from areas of natural vegetation, 

wetlands or natural water bodies.   

 The construction team must remain within the construction site boundaries and 

must not interfere with areas of natural vegetation in any way. All indigenous 

vegetation which does not need to be cleared for construction or operation should 

not be disturbed. Collection of medicinal plants, firewood, building wood, and 

poaching within areas of natural vegetation should be prohibited. No dumping of 

solid waste or domestic ablutions is to occur within areas of natural vegetation 

wetlands or natural water bodies and adequate ablutions must be provided. 

 Adequate precautions must be taken to ensure that fires are not started as a result 

of the construction team. Open fires should not be permitted anywhere on site. 

 

Pollution: 

 It is important that pollution spills are prevented at all locations on site, and 

particularly near wetlands or natural water bodies by strict control/handling of 

hazardous substances such as fuels, oils, lubricants, cement, paints, solvents, and 

any other chemicals to be used on site, and provision of on-site sanitation for 

labour. Natural water bodies must not be used to wash out construction vehicles, 

concrete mixers, or for domestic ablutions.  

 
Terrestrial vegetation: 

Regular maintenance/mowing of the existing rail verge has resulted in a closely cropped cover 

of ruderal forbs and grasses here (Photo 3). These occupy the majority of the width of the area 

falling under the proposed new rail reserve, with the result that terrestrial vegetation described 

in Section 5.3.1 above (mosaic of forest and thicket) only occupies about one third of the area 

to be permanently transformed (about 5 860 m
2
). This strip of cleared land will constitute the 

new rail reserve boundary and construction servitude (1,250 m long x 16 m west of the centre 

of the existing rail line) and will be grassed and maintained as a railway servitude once 

construction is complete. It is recommended that: 

 

 Dioscorea sylvatica (Forest Elephant’s Foot) plants are ‘rescued’ under the direction of 

an ecologist/botanist prior to construction. These are perennial climbers with a fleshy 

caudex (poisonous), and should be transplanted to a suitable habitat in the study area 

that is not earmarked for future development.  

 The ECO should inspect trees and shrubs before they are cleared for the presence of 

epiphytic orchids. Any orchids found should be rescued by relocating them to a suitable 

habitat adjacent to the rehabilitation site.  

 The necessary permits and authorisations must be obtained beforehand (see Section 

5.3.3). 

 To mitigate for the loss of the 5 860 m
2
 of terrestrial vegetation, an appropriate site is 

found (ideally within the South Dunes area) which is in need of rehabilitation and 

coastal/dune forest is re-established, at an appropriate offset ratio. 

 A key step in the process of creating a dense, indigenous forest will be to strip and 

protect the original topsoil (generally the upper most 250 mm of soil, together with plant 

roots and organic matter). This must be stripped and stockpiled separately. The topsoil 

stockpile should not be handled/moved, and should be kept free of alien invasive plants.  
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 After construction, the topsoil will need to be carefully spread on the site identified for 

rehabilitation of coastal/dune forest and replanting of indigenous forest species can 

commence. Suitable indigenous forest trees, shrubs, climbers and forbs (see species 

lists in Section 5.3 above and ACER, 2015b) should be sourced from within a 50 km 

radius of the site, in sufficient numbers with the ultimate aim of creating a high quality, 

dense indigenous forest with a closed canopy on the construction servitude post-

construction. 

 Maintenance of the replanted area will be important, and should involve temporary soil 

erosion control measures where necessary, on-going alien plant control, watering until 

plants are established and replacing individuals which die back. 

 Post-construction monitoring of the rehabilitation effort will be necessary to allow 

adjustments in management to ensure the aims of the rehabilitation are met over time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 3 The existing mowed rail verge 
 

Wetlands 1 and 2: 

Given that the majority of South Africa’s wetlands have already been lost or destroyed, 

development that affects wetlands should not result in further loss of habitat (Nel and Driver, 

2011). In terms of the national wetland offsets guideline (Macfarlane, et. al., 2014), it is likely 

that an appropriate off-set mitigation plan would need to be put in place to compensate for the 

loss of wetland habitat associated with the construction of the additional BTT rail. In terms of 

the mitigation hierarchy, loss of wetland habitat cannot be avoided, impacts cannot be reduced, 

moderated or minimised. Rescue of any important species found is recommended (see process 

described in Section 8 above). Repairing, reinstating or restoring the impacted sections of 

wetland is unlikely to be an option with the spoiling of surplus material on the north end of the 

site. Offsets are likely to be triggered where residual impacts to habitat structure and 

ecosystem services are unavoidable and cannot be reduced through on-site mitigation. 

 

The amount of wetland habitat lost here is relatively small, and should offsets be required, the 

planning here should take into consideration any wetland offset planning underway for the 
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development of the broader South Dunes area
6
. It is recommended that offsets are 

implemented within the Richards Bay Nature Reserve or broader Richards Bay area. Post-

construction monitoring of the wetland systems in the broader area should be conducted to 

ensure that the ecological integrity of wetland systems is maintained. For wetland 1 the layout 

of the construction footprint indicates that a portion within the footprint will be destroyed while a 

portion just outside the footprint will remain after construction. The area of wetland lost at 

wetland 1 and potential impacts on wetland 2 should be minimised by: 

 

 Carefully controlling construction adjacent to wetland 2 to ensure that no direct loss of 

wetland habitat occurs here. Wetland 2 must be identified as a sensitive no-go area and 

clearly demarcated as such. Similarly, the portion of wetland 1 outside of the construction 

footprint must be visibly demarcated and identified as a sensitive no-go area. 

 Carefully considering geomorphologic and hydrological impacts here and ensuring that 

earthworks do not result in the draining of remnant wetland portions. It is important that 

the topography around the remnant portions is carefully restored to ensure that wetland 

remnants are not drained (clay lenses or other suitable barriers can be used).  

 If culverts are installed, then frog-friendly designs are used and that any surface flows 

are not concentrated, flow energy is not increased, culverts of adequate capacity are 

used and culverts are designed to the correct invert levels to prevent damming of flows 

or draining of wetlands.  

 Alien plant control is undertaken within wetland remnants as a means of improving their 

ecological health. 

 Natural re-colonisation of hydromorphic soils is usually rapid; however, where this 

process needs to be sped up, replanting can be done with locally occurring hygrophilous 

reeds, sedges and hygrophilous grasses, together with swamp forest precursors such as 

Ficus trichopoda. Hygrophilous plant material from wetlands earmarked for destruction 

through infrastructure development should be kept for use in post-construction 

rehabilitation of wetland remnants. 

 

9. RECOMMENDATIONS FOR MONITORING BASED ON KEY INDICATORS 

 

A clear and simple system to monitor impacts, and their management, based on key indicators 

is provided below: 

 

 Before construction begins, the ECO should take photos to provide a visual record of the 

baseline conditions of the natural vegetation. Photos should also be taken once 

rehabilitation is complete for comparison purposes. 

 During construction, regular visual assessment of the progress of clearing and grubbing 

within the construction servitude/footprint to ensure no works occur beyond the 

designated work area. 

 During construction, regular visual assessment of the condition of translocated plants, 

checking for signs of water stress such as wilted leaves. 

 During construction and operation, regular visual checks for the presence of 

unnecessary vehicle tracks through areas of natural vegetation. 

                                                 
6
 The terrestrial habitat surrounding wetlands is also critical to the management of natural resources and for providing over-

wintering and foraging habitat for amphibians and other wetland-dependent species. Offset planning should take the biological 
interdependence between aquatic and terrestrial habitats into account as this is essential for the persistence of populations. 
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 During construction and operation, regular visual assessment to identify any soil erosion 

issues, particularly any erosion scars or recently deposited drifts of silt associated with 

construction, drainage structures or spoil. Within wetland areas, regular visual checks for 

any head-cut erosion, erosion scars, die-off of wetland vegetation or drying out of a 

wetland area, particularly at the outer edges. 

 During construction, operation, and rehabilitation, regular visual observation to identify 

emerging alien plants in any area disturbed by project activities. If alien plant control is 

successful, follow-up checks should reveal that the cover of alien plants is decreasing 

over time. 

 During construction, regular visual assessments to identify any pollution issues within 

and downstream/down slope of work areas. These include death of aquatic organisms, 

unexplained dieback of vegetation, unusual discoloration of water/soil/vegetation, silt 

plumes, and unusual odours emanating from wetlands or water bodies. 

 

10. CONCLUSION 

 

The site has experienced historical disturbance through relocation of surface soils with 

subsequent succession taking place and the planting of alien species such as Casuarina 

equisetifolia for sand stabilisation. However, smaller stands of terrestrial forest are well 

developed in places. Overall, the terrestrial vegetation occupying the proposed BTT rail 

footprint is in moderate to good ecological health. A range of protected trees and threatened 

species have been identified and GPS locations recorded. Where the regional water table 

intersects with the inter-dune depressions, wetlands are present and support a range of 

facultative wetland and obligate wetland hydrophytes, and other plants commonly associated 

with wetlands. Despite the historical disturbance, wetlands within the area of interest still 

provide various levels of ecosystem services, which should be protected and improved where 

possible. Direct impacts on wetland 1 will result from construction of the additional rail, the new 

rail servitude boundary and the construction servitude. Wetland 2 is located approximately 11 

m from the edge of the construction servitude and if construction is carefully controlled here, 

direct loss of wetland habitat can be avoided. Fifteen other wetlands were identified within 500 

m of the proposed rail during a desktop screening exercise. These are positioned far away 

enough from the proposed rail alignment that they are unlikely to be affected by the project.  

 

Offsets are likely to be triggered where residual impacts to habitat structure and ecosystem 

services are unavoidable and cannot be reduced through on-site mitigation. The amount of 

wetland habitat lost here is relatively small, and should offsets be required, the planning here 

should take into consideration any wetland offset planning underway for the development of the 

broader South Dunes area.  

 

There will be a loss of approximately 5 860 m
2
 of natural vegetation and it is recommended that 

an appropriate site is found (ideally within the South Dunes area) which is in need of 

rehabilitation and coastal/dune forest is re-established, at an appropriate offset ratio. 

  

With appropriate rehabilitation and mitigation, impacts can be minimised and rehabilitation of 

natural habitat can be encouraged. Negative impacts can be minimised by strict enforcement 

and compliance with an Environmental Management Plan which takes into account the 
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recommendations for managing impacts detailed in this report. Post-construction monitoring of 

the systems should be conducted to ensure that the ecological integrity of wetland systems and 

rehabilitation areas is maintained. 
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APPENDIX 1 

 

GPS co-ordinates for each placemark shown in Figure 6 
 

Place-
mark 
No 

Co-ordinates Species Status 

1 28°49'32.36"S 32° 3'32.05"E Mimusops caffra Protected Tree (National Forests Act)  

2 28°49'32.71"S 32° 3'31.57"E Sideroxylon inerme Protected Tree (National Forests Act)  
3 28°49'32.82"S 32° 3'31.64"E Mimusops caffra Protected Tree (National Forests Act)  
4 28°49'32.77"S 32° 3'31.77"E Mimusops caffra Protected Tree (National Forests Act)  
5 28°49'32.76"S 32° 3'31.33"E Sideroxylon inerme Protected Tree (National Forests Act)  
6 28°49'32.74"S 32° 3'31.28"E Mimusops caffra Protected Tree (National Forests Act)  
7 28°49'32.62"S 32° 3'31.24"E Mimusops caffra Protected Tree (National Forests Act)  
8 28°49'33.77"S 32° 3'31.35"E Mimusops caffra Protected Tree (National Forests Act)  
9 28°49'33.52"S 32° 3'30.40"E 2 x Mimusops caffra Protected Tree (National Forests Act)  
10 28°49'33.75"S 32° 3'30.59"E 2 x Sideroxylon inerme Protected Tree (National Forests Act)  
11 28°49'33.80"S 32° 3'30.46"E Sideroxylon inerme Protected Tree (National Forests Act)  
12 28°49'33.86"S 32° 3'30.47"E Sideroxylon inerme Protected Tree (National Forests Act)  
13 28°49'34.03"S 32° 3'30.37"E Sideroxylon inerme Protected Tree (National Forests Act)  
14 28°49'34.06"S 32° 3'30.37"E Sideroxylon inerme Protected Tree (National Forests Act)  
15 28°49'34.28"S 32° 3'30.25"E Sideroxylon inerme Protected Tree (National Forests Act)  
16 28°49'34.36"S 32° 3'30.24"E Mimusops caffra Protected Tree (National Forests Act)  
17 28°49'34.31"S 32° 3'30.15"E Sideroxylon inerme Protected Tree (National Forests Act)  
18 28°49'34.34"S 32° 3'30.12"E Sideroxylon inerme Protected Tree (National Forests Act)  
19 28°49'34.62"S 32° 3'30.21"E Sideroxylon inerme Protected Tree (National Forests Act)  
20 28°49'34.55"S 32° 3'30.08"E Sideroxylon inerme Protected Tree (National Forests Act)  
21 28°49'34.70"S 32° 3'30.30"E Sideroxylon inerme Protected Tree (National Forests Act)  
22 28°49'34.89"S 32° 3'30.12"E Mimusops caffra Protected Tree (National Forests Act)  
23 28°49'34.90"S 32° 3'29.83"E Sideroxylon inerme Protected Tree (National Forests Act)  
24 28°49'35.01"S 32° 3'29.65"E Sideroxylon inerme Protected Tree (National Forests Act)  
25 28°49'35.05"S 32° 3'29.43"E Mimusops caffra Protected Tree (National Forests Act)  
26 28°49'35.29"S 32° 3'29.45"E Sideroxylon inerme Protected Tree (National Forests Act)  
27 28°49'35.33"S 32° 3'29.51"E Mimusops caffra Protected Tree (National Forests Act)  
28 28°49'35.41"S 32° 3'29.24"E Mimusops caffra Protected Tree (National Forests Act)  
29 28°49'35.44"S 32° 3'29.15"E Mimusops caffra Protected Tree (National Forests Act)  
30 28°49'35.56"S 32° 3'29.29"E Mimusops caffra Protected Tree (National Forests Act)  
31 28°49'35.76"S 32° 3'29.06"E Sideroxylon inerme Protected Tree (National Forests Act)  
32 28°49'35.96"S 32° 3'29.14"E Mimusops caffra Protected Tree (National Forests Act)  
33 28°49'35.94"S 32° 3'29.16"E Sideroxylon inerme Protected Tree (National Forests Act)  
34 28°49'35.85"S 32° 3'28.59"E Mimusops caffra Protected Tree (National Forests Act)  
35 28°49'36.60"S 32° 3'28.56"E Sideroxylon inerme Protected Tree (National Forests Act)  
36 28°49'36.73"S 32° 3'28.59"E Sideroxylon inerme Protected Tree (National Forests Act)  
37 28°49'36.67"S 32° 3'28.57"E Sideroxylon inerme Protected Tree (National Forests Act)  
38 28°49'36.78"S 32° 3'28.37"E Mimusops caffra Protected Tree (National Forests Act)  
39 28°49'37.19"S 32° 3'27.87"E Mimusops caffra Protected Tree (National Forests Act)  
40 28°49'37.23"S 32° 3'27.83"E Mimusops caffra Protected Tree (National Forests Act)  
41 28°49'37.13"S 32° 3'27.73"E Sideroxylon inerme Protected Tree (National Forests Act)  
42 28°49'36.94"S 32° 3'27.09"E Mimusops caffra Protected Tree (National Forests Act)  
43 28°49'36.78"S 32° 3'26.88"E Sideroxylon inerme Protected Tree (National Forests Act)  
44 28°49'37.39"S 32° 3'26.76"E Sideroxylon inerme Protected Tree (National Forests Act)  
45 28°49'37.75"S 32° 3'27.25"E Mimusops caffra Protected Tree (National Forests Act)  
46 28°49'37.77"S 32° 3'27.21"E Mimusops caffra Protected Tree (National Forests Act)  
47 28°49'37.80"S 32° 3'27.26"E Mimusops caffra Protected Tree (National Forests Act)  
48 28°49'37.83"S 32° 3'27.21"E Mimusops caffra Protected Tree (National Forests Act)  
49 28°49'37.66"S 32° 3'26.58"E Sideroxylon inerme Protected Tree (National Forests Act)  
50 28°49'37.71"S 32° 3'26.54"E Sideroxylon inerme Protected Tree (National Forests Act)  
51 28°49'38.10"S 32° 3'26.89"E Sideroxylon inerme Protected Tree (National Forests Act) 

52 28°49'38.23"S 32° 3'26.93"E Mimusops caffra Protected Tree (National Forests Act)  
53 28°49'38.26"S 32° 3'26.89"E Mimusops caffra Protected Tree (National Forests Act)  
54 28°49'38.24"S 32° 3'26.87"E Mimusops caffra Protected Tree (National Forests Act)  
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55 28°49'38.28"S 32° 3'26.69"E Sideroxylon inerme Protected Tree (National Forests Act)  
56 28°49'38.31"S 32° 3'26.67"E Sideroxylon inerme Protected Tree (National Forests Act)  
57 28°49'38.10"S 32° 3'26.03"E Mimusops caffra Protected Tree (National Forests Act)  
58 28°49'38.58"S 32° 3'26.46"E Mimusops caffra Protected Tree (National Forests Act)  
59 28°49'38.54"S 32° 3'26.46"E Mimusops caffra Protected Tree (National Forests Act)  
60 28°49'38.52"S 32° 3'26.37"E 6 x Mimusops caffra Protected Tree (National Forests Act)  
61 28°49'38.21"S 32° 3'25.94"E Mimusops caffra Protected Tree (National Forests Act)  
62 28°49'38.70"S 32° 3'26.23"E Mimusops caffra Protected Tree (National Forests Act)  
63 28°49'38.66"S 32° 3'26.27"E Mimusops caffra Protected Tree (National Forests Act)  
64 28°49'38.75"S 32° 3'26.19"E Mimusops caffra Protected Tree (National Forests Act)  
65 28°49'38.94"S 32° 3'26.04"E Sideroxylon inerme Protected Tree (National Forests Act)  
66 28°49'38.98"S 32° 3'25.84"E Sideroxylon inerme Protected Tree (National Forests Act)  
67 28°49'38.97"S 32° 3'25.78"E Mimusops caffra Protected Tree (National Forests Act)  
68 28°49'39.51"S 32° 3'25.11"E Sideroxylon inerme Protected Tree (National Forests Act)  
69 28°49'39.42"S 32° 3'24.76"E 2 x Sideroxylon inerme Protected Tree (National Forests Act)  
70 28°49'39.39"S 32° 3'24.64"E Ficus trichopoda Protected Tree (National Forests Act)  
71 28°49'39.65"S 32° 3'24.39"E Mimusops caffra Protected Tree (National Forests Act)  
72 28°49'39.56"S 32° 3'24.75"E Sideroxylon inerme Protected Tree (National Forests Act)  
73 28°49'39.48"S 32° 3'24.62"E Sideroxylon inerme Protected Tree (National Forests Act)  
74 28°49'39.98"S 32° 3'25.03"E Sideroxylon inerme Protected Tree (National Forests Act)  
75 28°49'39.93"S 32° 3'24.97"E Sideroxylon inerme Protected Tree (National Forests Act)  
76 28°49'39.98"S 32° 3'24.92"E Sideroxylon inerme Protected Tree (National Forests Act)  
77 28°49'40.21"S 32° 3'24.68"E Mimusops caffra Protected Tree (National Forests Act)  
78 28°49'40.43"S 32° 3'24.60"E Sideroxylon inerme Protected Tree (National Forests Act)  
79 28°49'40.63"S 32° 3'24.44"E Mimusops caffra Protected Tree (National Forests Act)  
80 28°49'40.82"S 32° 3'24.31"E Mimusops caffra Protected Tree (National Forests Act)  
81 28°49'40.82"S 32° 3'23.79"E Mimusops caffra Protected Tree (National Forests Act)  
82 28°49'40.66"S 32° 3'23.44"E Mimusops caffra Protected Tree (National Forests Act)  
83 28°49'40.85"S 32° 3'23.14"E Mimusops caffra Protected Tree (National Forests Act)  
84 28°49'41.43"S 32° 3'23.67"E Mimusops caffra Protected Tree (National Forests Act)  
85 28°49'41.80"S 32° 3'23.16"E Sideroxylon inerme Protected Tree (National Forests Act)  
86 28°49'42.08"S 32° 3'23.04"E Mimusops caffra Protected Tree (National Forests Act)  
87 28°49'42.00"S 32° 3'22.48"E Sideroxylon inerme Protected Tree (National Forests Act)  
88 28°49'41.83"S 32° 3'22.07"E Sideroxylon inerme Protected Tree (National Forests Act)  
89 28°49'41.95"S 32° 3'21.83"E Sideroxylon inerme Protected Tree (National Forests Act)  
90 28°49'42.76"S 32° 3'22.27"E Mimusops caffra Protected Tree (National Forests Act)  
91 28°49'43.29"S 32° 3'21.68"E Sideroxylon inerme Protected Tree (National Forests Act)  
92 28°49'43.46"S 32° 3'21.67"E Sideroxylon inerme Protected Tree (National Forests Act)  
93 28°49'43.50"S 32° 3'21.69"E Sideroxylon inerme Protected Tree (National Forests Act)  
94 28°49'43.46"S 32° 3'21.71"E Mimusops caffra Protected Tree (National Forests Act)  
95 28°49'43.66"S 32° 3'21.00"E Sideroxylon inerme Protected Tree (National Forests Act)  
96 28°49'43.34"S 32° 3'21.06"E Sideroxylon inerme Protected Tree (National Forests Act)  
97 28°49'43.94"S 32° 3'20.59"E Mimusops caffra Protected Tree (National Forests Act)  
98 28°49'44.57"S 32° 3'20.14"E Mimusops caffra Protected Tree (National Forests Act)  
99 28°49'44.40"S 32° 3'19.93"E Mimusops caffra Protected Tree (National Forests Act)  
100 28°49'46.34"S 32° 3'18.18"E Mimusops caffra Protected Tree (National Forests Act)  
101 28°49'46.36"S 32° 3'18.14"E Mimusops caffra Protected Tree (National Forests Act)  
102 28°49'46.39"S 32° 3'18.15"E Mimusops caffra Protected Tree (National Forests Act)  
103 28°49'46.40"S 32° 3'18.18"E Mimusops caffra Protected Tree (National Forests Act)  
104 28°49'46.67"S 32° 3'18.29"E Mimusops caffra Protected Tree (National Forests Act)  
105 28°49'46.48"S 32° 3'17.75"E Sideroxylon inerme Protected Tree (National Forests Act)  
106 28°49'47.17"S 32° 3'17.82"E Sideroxylon inerme Protected Tree (National Forests Act)  
107 28°49'47.54"S 32° 3'16.97"E Mimusops caffra Protected Tree (National Forests Act)  
108 28°49'47.63"S 32° 3'16.78"E Sideroxylon inerme Protected Tree (National Forests Act)  
109 28°49'48.50"S 32° 3'16.38"E Sideroxylon inerme Protected Tree (National Forests Act)  
110 28°49'48.60"S 32° 3'16.10"E Sideroxylon inerme Protected Tree (National Forests Act)  
111 28°49'48.72"S 32° 3'15.67"E Mimusops caffra Protected Tree (National Forests Act)  
112 28°49'49.25"S 32° 3'15.62"E 2 x Sideroxylon inerme Protected Tree (National Forests Act)  
113 28°49'49.41"S 32° 3'15.21"E Sideroxylon inerme Protected Tree (National Forests Act)  
114 28°49'49.57"S 32° 3'15.30"E Sideroxylon inerme Protected Tree (National Forests Act)  
115 28°49'49.75"S 32° 3'15.34"E Sideroxylon inerme Protected Tree (National Forests Act)  
116 28°49'49.91"S 32° 3'14.85"E Mimusops caffra Protected Tree (National Forests Act)  
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117 28°49'50.69"S 32° 3'13.74"E Mimusops caffra Protected Tree (National Forests Act)  
118 28°49'55.11"S 32° 3'8.90"E Sideroxylon inerme Protected Tree (National Forests Act)  
119 28°49'54.98"S 32° 3'8.89"E Sideroxylon inerme Protected Tree (National Forests Act)  
120 28°49'54.99"S 32° 3'9.03"E Sideroxylon inerme Protected Tree (National Forests Act)  
121 28°49'56.80"S 32° 3'8.29"E Sideroxylon inerme Protected Tree (National Forests Act)  
122 28°49'56.88"S 32° 3'8.21"E Dioscorea sylvatica Red List (Vulnerable) 

123 28°49'56.98"S 32° 3'8.10"E Sideroxylon inerme Protected Tree (National Forests Act)  
124 28°49'56.65"S 32° 3'7.64"E Mimusops caffra Protected Tree (National Forests Act)  
125 28°49'56.82"S 32° 3'7.53"E Mimusops caffra Protected Tree (National Forests Act)  
126 28°49'56.84"S 32° 3'7.49"E Sideroxylon inerme Protected Tree (National Forests Act)  
127 28°49'57.19"S 32° 3'7.87"E Dioscorea sylvatica Red List (Vulnerable) 

128 28°49'58.44"S 32° 3'6.30"E Sideroxylon inerme Protected Tree (National Forests Act)  
129 28°49'58.45"S 32° 3'6.26"E Sideroxylon inerme Protected Tree (National Forests Act)  
130 28°49'58.49"S 32° 3'6.28"E Sideroxylon inerme Protected Tree (National Forests Act)  
131 28°49'58.52"S 32° 3'6.22"E Sideroxylon inerme Protected Tree (National Forests Act)  
132 28°49'59.81"S 32° 3'5.34"E Dioscorea sylvatica Red List (Vulnerable) 

133 28°49'59.93"S 32° 3'4.43"E Mimusops caffra Protected Tree (National Forests Act) 

134 28°50'0.65"S 32° 3'4.56"E Dioscorea sylvatica Red List (Vulnerable) 

135 28°50'0.73"S 32° 3'3.93"E Dioscorea sylvatica Red List (Vulnerable) 

136 28°50'1.50"S 32° 3'3.49"E Dioscorea sylvatica Red List (Vulnerable) 

137 28°50'2.60"S 32° 3'2.74"E Dioscorea sylvatica Red List (Vulnerable) 

138 28°50'2.54"S 32° 3'2.67"E Dioscorea sylvatica Red List (Vulnerable) 

139 28°50'2.62"S 32° 3'2.60"E Dioscorea sylvatica Red List (Vulnerable) 

140 28°50'3.28"S 32° 3'1.50"E Sideroxylon inerme Protected Tree (National Forests Act) 
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APPENDIX 2 

 

Summary of results showing photos, Wet-EcoServices, Wet-Health scores (PES) and 
ecological importance and sensitivity (EIS) for wetlands 1 and 2 

Wetland No: 1 Hydro-geomorphic type: Depression / Pan Size: 0.1 ha /507 m
2
 

Directly affected by rail construction.  

 

 

Hydrology Geomorphology Vegetation

Impact Score Impact Score Impact Score

WL1 507 m2 100 3.5 2.5 2.8

C C C

HGM Unit Size Extent (%)

PES Category

Wetland Impact Score 3.01

Wetland PES C
 

Ecological Importance and Sensitivity (EIS):  Score: 1.9 Category: C 
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Wetland No: 2 Hydro-geomorphic type: Depression / Pan Size: 72 m
2
 

Directly affected by construction servitude.  

  

 

Hydrology Geomorphology Vegetation

Impact Score Impact Score Impact Score

WL2 72 m2 100 3.5 0.0 3.5

C A C

Wetland PES C

2.50

HGM Unit Size Extent (%)

PES Category

Wetland Impact Score

 

Ecological Importance and Sensitivity (EIS):  Score: 1.9 Category: C 

 
 
 


