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DEFINITIONS OF TERMS 
Adjuvant An ingredient (as in a prescription or a solution) that modifies the 

action of the principal ingredient. In the case of a herbicide such as 
Roundup® a surfactant may have been pre-mixed to modify/improve 
the action of the active ingredient which is glyphosate. 

amsl above mean sea level (m) 
Attenuation The process of water retention on site and slowly releasing it in a 

controlled discharge to a surface water or combined drain or 
watercourse. 

Berm A mound or bank of earth used as a barrier against the flooding of 
land (Russell, 2009). 

Buffer zone The strip of vegetation maintained to limit impacts to natural 
ecosystems from adjoining land use activities. 

ca. Abbreviation for circa i.e. approximately 
Catchment A catchment is an area where water is collected by the natural 

landscape. In a catchment, all rain and run-off water eventually flows 
to a river, wetland, lake or ocean, or into the groundwater system. 

Chute A channel-type, sloping structure used to convey runoff from a 
higher elevation to a lower one (Russell, 2009).  

Compost Decomposed plant material which, when added to a soil is intended 
to improve it’s physical and/or chemical qualities to promote the 
establishment and growth of plants and serve as a food source for 
microorganisms and other soil biota that are dependent on such 
material.  Compost may not be considered as a primary or 
alternative means of adding any inorganic element which is 
essential for plant growth. Where required, any such elements may 
be added only in the form of inorganic fertilizers. Compost may also 
be regarded as a supplementary but not a substitute form of mulch.  

Conservation The safeguarding of biodiversity and its processes (often referred to 
as Biodiversity Conservation). 

Culvert An artificial, covered channel that passes water underneath a road 
or railway line (Russell, 2009). 

Delineation The application of a set of pre-determined criteria to identify a 
boundary between two or more categories of a resource such as the 
boundary between a forest and a grassland both of which are  
different categories of vegetation (the resource).  

Drain In the context of wetlands, refers to a natural or artificial feature such 
as a ditch or trench created for the purpose of removing surface and 
sub-surface water from an area (commonly used in agriculture). 

Drop Inlet A pipe spillway that receives water from the upstream section of an 
earthen embankment, conveys it underneath the structure, and 
discharges it on the downstream side (Russell, 2009).  

Ecosystem An ecosystem is a working natural system, maintained by internal 
ecological processes, relationships and interactions between the 
biotic (plants & animals) and the non-living or abiotic environment 
(e.g. soil, atmosphere).  Ecosystems can operate at different scales, 
from very small (e.g. a small wetland pan) to large landscapes (e.g. 
an entire water catchment area). 

Ecosystem Goods and The goods and benefits people obtain from natural ecosystems. 
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Services Various different types of ecosystems provide a range of ecosystem 
goods and services.  Aquatic ecosystems such as rivers and 
wetlands provide goods such as forage for livestock grazing or 
sedges for craft production and services such as pollutant trapping 
and flood attenuation.  They also provide habitat for a range of 
aquatic biota.   

Erosion The process by which soil and rock are removed from the Earth's 
surface by natural processes such as wind or water flow, and then 
transported and deposited in other locations. While erosion is a 
natural process, human activities have and continue to dramatically 
increased the rate at which erosion is occurring locally and globally.   

Ezemvelo KZN Wildlife Ezemvelo KwaZulu-Natal Wildlife (EKZN); the conservation authority 
for the Province of KwaZulu-Natal. 

Endemic Refers to a plant, animal species or a specific vegetation type which 
is naturally restricted to a particular defined region (not to be 
confused with indigenous). A species of animal may, for example, 
be endemic to South Africa in which case it occurs naturally 
anywhere in the country, or endemic only to a specific geographical 
area within the country, which means it is restricted to this area and 
occurs naturally nowhere else in the country. 

Field capacity The amount of soil moisture or water content held in soil after 
excess water has drained away and the rate of downward 
movement has materially decreased, which usually takes place 
within 2–3 days after a rain or irrigation in pervious soils of uniform 
structure and texture. The physical definition of field capacity 
(expressed symbolically as θfc) is the bulk water content retained in 
soil at −33 J/kg (or −0.33 bar) of hydraulic head or suction pressure. 

Floodpeak The highest discharges that occur in streams following a rainfall 
event (Russell, 2009).  

Function/functioning/ 
functional 

In the case of wetland areas, a system which performs the basic 
functions of reducing the sediment load in moving water and 
reducing levels of dissolved chemical substances. 

Gabion Specially constructed wire baskets that are filled with rock and used 
to stabilise a potential erosion problem (Russell, 2009).  

Growing medium A semi-porous medium comprising mainly of sifted composted pine-
bark in which plants may be established and grown in multi-cavity 
propagation trays or, usually when they may no longer be regarded 
as being seedlings, are maintained in some other larger container, 
such as a plastic plant bag. The inorganic components of soil are 
not components of growing medium.  

Growing season The growing season in years of average rainfall and temperature is 
deemed to commence at the beginning of September and to end at 
in mid-March. However, this does not mean that supplementary 
irrigation will not be required at the beginning of the growing season.  

Gulley(ies) Erosion gullies are erosive channels formed by the action of 
concentrated surface runoff. Minor gullies - ≤1m deep, small 
catchments, low sediment load and not actively eroding (Russell, 
2009). Major gullies - ≥1.5m deep, natural catchments > 25ha, 
urban catchments > 5ha, and moderate to high sediment load 
(Russell, 2009).   
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Habitat The general features of an area inhabited by animal or plant which 
are essential to its survival (i.e. the natural “home” of a plant or 
animal species). 

Headcut The upper-most entrance into an erosion gulley (Russell, 2009).  
Hydroscopic gel A cross-linked polymer, not toxic to humans, other animals or plants, 

which only absorbs water-based or aqueous solutions and is 
comprised solely of sodium polyacrylate. Hydroscopic gel is used to 
increase the water-holding capabilities of a growing medium or soil 
in the immediate vicinity of plant roots thereby helping to reduce the 
risk of plant mortality as a result of insufficient rainfall or artificial 
irrigation. Unless stated by the manufacturer as containing one or 
more elements that are essential for plant growth, hydroscopic gels 
are not fertilizers. 

Indigenous Term applied to naturally occurring species and communities of 
plants and animals that are “native” to a broad area, such as South 
Africa in this context. 

Intact ecosystems/ 
environments 

Used here to describe natural environment that is not badly 
damaged, and is still functioning in a largely natural manner. 

Interflow The lateral movement of water in the unsaturated zone that first 
returns to the surface or enters a stream prior to becoming 
groundwater.  

Invasive alien species Any non-indigenous plant or animal species whose establishment 
and spread outside of its natural range threatens natural 
ecosystems, habitats or other species or has the potential to 
threaten ecosystems, habitats or other species. This term is 
synonymous with Alien problem species. 

Knickpoint Because you have defined head cut and use it together with 
knickpoint you should also define knickpoint.  

Mitigate/Mitigation Mitigating impacts refers to reactive practical actions that minimize 
or reduce in situ impacts. Examples of mitigation include “changes 
to the scale, design, location, siting, process, sequencing, phasing, 
and management and/or monitoring of the proposed activity, as well 
as restoration or rehabilitation of sites”.  Mitigation actions can take 
place anywhere, as long as their effect is to reduce the effect on the 
site where change in ecological character is likely, or the values of 
the site are affected by those changes (Ramsar Convention, 2012). 

Mulch Organic matter, such as dried leaves, grass clippings or mowings, 
straw, peat or composted pine bark, which is incorporated into the 
soil primarily in order to improve structure, water-holding capacity 
and reduce extremes of temperature. Mulch is not deemed to be a 
primary source of inorganic elements essential for plant growth 
which are added to the soil in the form of inorganic fertilizers. 

Plant husbandry A term referring to the harvesting, storage, propagation and care of 
plants and plant parts which will be used to rehabilitate reinstated 
areas of the construction corridor. It also extends to all activities 
associated with the planting and maintenance of sown or planted 
materials throughout the period up until which the stipulated 
acceptable level of rehabilitation has been attained. Furthermore, 
the term includes the implementation of the alien problem-plant 
control programme up to the stage when the stipulated acceptable 
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level of rehabilitation has been attained. 
Planting/propagation 
format 

This term refers either to the type of container in which  a species is 
propagated or maintained in if it has been rescued or planted in if 
transplanted from one wetland to another or from one place to 
another in the same wetland. 

Plug A young plant, produced from seed and/or vegetative material and 
grown in growing medium in a multi-cavity plant propagation tray.  

Principal species  A species which is common in one or more of the wetlands which 
occur on ‘the site’ and must be used for rehabilitation. 

Pristine Unspoiled, used here to describe the natural environment in its 
undisturbed state. 

Rescue and 
Rehabilitation 

The term ‘Rescue and Rehabilitation’ has as components, the 
rescue of red data / rare / endangered / indigenous plant species 
and/or seed, and/or vegetative plant parts for re establishment and 
the rehabilitation of vegetation in the working corridor where natural 
vegetation has been damaged as a result of the laying of pipe. 

Residual Impacts Impacts that remain after the proponent has made all reasonable 
and practicable changes to the location, siting, scale, layout, 
technology and design of the proposed development, in consultation 
with the environmental assessment practitioner and specialists 
(including a biodiversity specialist), in order to avoid, minimize, 
and/or repair/restore negative impacts on, amongst others, 
biodiversity (DEA&DP, 2007). That is, after consideration has been 
given to the first three measures in the mitigation hierarchy. 

Runner A short (usually less than 20cm long) piece of a stolon (a stem 
which creeps across the surface of the ground) or a rhizome (a stem 
which grows more or less horizontally below the soil surface), which 
are the vegetative parts of creeping grasses and some grass-like 
wetland species, that may be used to establish such plants by 
planting runners.  

Seasonally Appropriate 
Time 

As advised by the Vegetation Specialist, for harvesting of seed or 
collecting of live plant material and /or the sowing of seed and or 
planting of plant material to ensure minimum loss and or mortality as 
a result of season and/or climate. 

Sod Blocks of living vegetation ca.30-40cm X 30-40cm (dimensions may 
vary depending on species concerned and degree of wetness of soil 
or growing medium) and of uniform thickness (ca.50 -75mm in the 
case of creeping grasses and up to ca.150mm in the case of 
wetland grasses and grass-like plants) and density with respect to 
live foliage and roots. Individual sods must not comprise not less 
than 85% live foliage.   

Soil ameliorant An inorganic o organic substance which may be added to a soil or 
growing medium in order to modify conditions that will enhance the 
establishment and growth of plants. Ameliorant’s such as lime are 
not fertilizers but are substances which alter soil conditions, such as 
pH, to an extent which makes items, such as phosphate, which is 
essential for plant growth, and a common component of fertilizers, 
more readily available for uptake by plant roots.  

Spillway A passage underneath, around the side, or over the top of a dam 
wall in order for surplus water from the reservoir toe escape without 
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dame to the wall (Russell, 2009).  
sp. and spp. sp. abbreviation for a single species; spp. abbreviation for multiple 

species belonging to the same genus.  
Spreader Canal An artificial canal excavated on the contour in order to receive runoff 

in a concentrated form and to spread it over a wide area when water 
in it fills and overtops the channel (Russell, 2009). 

Sprig A very short (typically ca.20cm long) piece of a stolon (a stem which 
creeps across the surface of the ground) or a rhizome (an stem which 
grows more or less horizontally below the soil surface), which are the 
vegetative parts of creeping grasses and some grass-like wetland 
species, and may be used to establish such plants by planting of 
sprigs.  
 

Supplementary species  An indigenous species which is either present in low numbers in one 
or more of the wetlands that occur on ‘the site’, or which can be 
expected to occur in the same types of wetland as those which 
occur on ‘the site’ and within the same ecological zone in KwaZulu-
Natal, and have a high level of plant species richness.   

Surfactant  
 Adjuvants, such as surfactants, may be pre-added or added shortly 
before applying a herbicide to enhance the effectiveness of the 
herbicide by increasing foliar penetration of the herbicide. 

Synthetic Stabilisation 
Cylinders (‘LOGS’) 

Stabilisation cylinders shall be manufactured from biodegradable 
material such as hessian, or of extruded biodegradable plastic 
netting. The plastic material shall be sufficiently robust to last for a 
period of not less than 3 years and not more than 10 years before 
disintegrating under normal service conditions. Stabilisation 
cylinders shall be filled with shredded or partly compressed wood 
chips or composted pine bark or similar material which has been 
approved by the ECO. 

Systematic conservation 
plan 

An approach to conservation that prioritises actions by setting 
quantitative targets for biodiversity features such as broad habitat 
units or vegetation types. It is premised on conserving a 
representative sample of biodiversity pattern, including species and 
habitats (the principle of representation), as well as the ecological 
and evolutionary processes that maintain biodiversity over time (the 
principle of persistence). 

Threatened ecosystem In the context of this document, refers to Critically Endangered, 
Endangered and Vulnerable ecosystems. 

Threat Status Threat status (of a species or community type) is a simple but highly 
integrated indicator of vulnerability. It contains information about 
past loss (of numbers and / or habitat), the number and intensity of 
threats, and current prospects as indicated by recent population 
growth or decline. Any one of these metrics could be used to 
measure vulnerability. One much used example of a threat status 
classification system is the IUCN Red List of Threatened Species 
(BBOP, 2009). 

Turf strips Strips of live creeping/mat-forming grasses created by laying sods 
end to end in a liner arrangement to form a barrier between 0.5 and 
1.0m wide for the purposes of stabilising   slopes and retarding soil 
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erosion until the intervening areas (usually bare ground) have 
become occupied by the specified species and formed a canopy 
which stabilises the  slope and effectively retards soil erosion. 

Transformation (habitat 
loss) 

Refers to the destruction and clearing an area of its indigenous 
vegetation, resulting in loss of natural habitat.  In many instances, 
this can and has led to the partial or complete breakdown of natural 
ecological processes. 

Variety (plants) The words variety and species do not mean the same thing.  
Species may be made up of one or more varieties. A variety has an 
appearance (e.g. flower colour, leaf colour and/or shape) which is 
different from other varieties which belong to the same species. If 
they are fertile, varieties which belong to the same species can often 
hybridize freely with other varieties. However, the varieties of some 
species are sterile i.e. they are unable to produce viable seed 

Water course Means a river or spring; a natural channel in which water flows 
regularly or intermittently: a wetland, lake or dam into which, or from 
which, water flows: und any collection of water which the Minister 
may, by notice in the Gazette, declare to be a watercourse, and a 
reference to a watercourse includes, where relevant, its bed and 
banks (National Water Act, 1998). 

Wetland Refers to land which is transitional between terrestrial and aquatic 
systems where the water table is usually at or near the surface, or 
the land is periodically covered with shallow water, and which land in 
normal circumstances supports or would support vegetation typically 
adapted to life in saturated soil (National Water Act, 1998). 

128-cavity tray A tray (plastic or polystyrene) comprising 128 cavities, each with a 
volume of not less than 50ml which is used to propagate and grow 
seedlings/ young plants to a stage where they can either be 
transplanted into a container of a larger volume to grow further or 
they may be planted into a suitable habitat and be expected to have 
a good chance of establishing and growing into mature plants. 

98-cavity tray A tray (plastic or polystyrene) comprising 98 cavities, each with a 
volume of not less than 105ml which is used to propagate and grow 
seedlings/ young plants to a stage where they can either be 
transplanted into a container of a larger volume to grow further or 
they may be planted into a suitable habitat and be expected to have 
a good chance of establishing and growing into mature plants. 

24-cavity tray A tray (plastic or polystyrene) comprising 24 cavities, each with a 
volume of not less than 90ml which is used to propagate and grow 
seedlings/ young plants to a stage where they can either be 
transplanted into a container of a larger volume to grow further or 
they may be planted into a suitable habitat and be expected to have 
a good chance of establishing and growing into mature plants. 
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1. INTRODUCTION 
 
1.1 Project Description 
The report prepared by Eco-pulse Environmental Consulting Services, (April 2015), hereafter referred to in this 

plan as Eco-pulse (2015), describes the project as follows: 

“The applicant/developer, Investec, intends to develop a 157.7ha light industrial mixed-use estate on Rem. of Lot 

23 No. 1100, Rem. of Lot Option Site No. 16038, Farm Hultrans No. 15650, Rem. of Portion 125 of Glen Anil No. 

909 and Rem. of Erf 3454 of Durban North No. 0086.” Hereafter, in this plan, these properties are referred to 

collectively as ‘the site’. 

 

“The proposed development will involve the establishment, across the site, of 101.23ha of industrial platforms 

which amounts to ca.64% of the total area of ‘the site’ as shown in the layout plan illustrated in Figure 1. (Layout 

of Evern, No.1223/WD28 dated 9 April 2015).  

 

The dominant land use proposed is light industry with the remaining undeveloped areas associated with the 

watercourses to be zoned private open space and conservation (42.62ha; equivalent to ca.27% of the total area of 

‘the site’). The proposed development will also include the construction and establishment of new roads (9.75ha; 

ca.6.2%), water and sewerage infrastructure, and stormwater management infrastructure, as well as the 

upgrading of some existing road infrastructure (1.41ha; ca.0.9%).  

 

Individual project properties (identified by numbers in blue text) are located within the suburb of Moriah within the 

greater Avoca area/district, within the eThekwini Municipality (Figure 2). The greater project site is bordered by the 

National Road 2 (N2) in the south, by the KwaMashu Highway in the west, R102 in the north and Provincial Road 

No. 16801 in the east. The proposed Rohill Business Estate is shown as the yellow polygon.”  

 

The ca.17.7 ha (ca.11.2% of the total area of ‘the site’) of open space which is proposed along most of the eastern 

boundary of ‘the site’ does not include any areas identified as wetland in the report prepared by Eco-pulse (2015). 

 

With regard to areas of open space shown in Figure 1 the reader’s attention is directed to the fact that the large 

watercourses such as the uMhlangane River and the Glen Anil Stream freshwater habitats will not be developed 

and will be buffered with a 15-20m buffer zone to be rehabilitated as part of the construction of the proposed 
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development. In contrast, the majority of the smaller watercourses within the project site will be developed and a 

total 2.08ha of freshwater habitat equivalent to ca.1.3% of the total area of ‘the site’ is proposed to be infilled 

(1.71ha of wetland habitat and 0.37ha of riverine habitat).” 

 

No details on the design, location and alignment of sewerage and water infrastructure have been provided to the 

writer. However, the proposed alignments of the major access roads to the various platforms in Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                   
 
                    Figure 1: Site development plan. (Drawing 1223/WD28 dd 09 April 2015). 
 
1.2 Location 
The project site hereafter referred to as ‘the site’ is located within the suburb of Moriah within the greater Avoca 

area/district, within the eThekwini Municipality and is bordered by the National Road 2 (N2) in the south, by the 

KwaMashu Highway in the west, R102 in the north and Provincial Road No. 16801 in the east. The boundaries of 

‘the site’ coincide with the polygon in Figure 2 which is defined by red lines and the nearby proposed development 

to be known as the Rohill Business Estate is shown as the polygon yellow which is boarded by yellow lines.  
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          Figure 1: Google Earth image showing the location of ‘the site’ outlined in red with the proposed  

        Rohill Business Estate outlined in yellow.(After Eco-pulse, 2015).  

 
1.3 Terms of Reference 
The terms of reference for this plan are to “Undertake the Rehabilitation and Conservation Management Plan for 

the Proposed Avoca South Industrial and Business Estate Durban North, Kwazulu-Natal and compile a “report 

which must comply with the requirements for specialist reports as per section 32 of the NEMA EIA regulations 

(2010). 

 
2. APPROACH AND METHODS 
2.1 Background 
As stated by Eco-pulse (2015) “The proposed development stands to have significant direct and indirect impacts 

on the on-site and downstream freshwater environment as a result of which  Eco-Pulse Consulting Services were 

appointed by GCS Water & Environmental Consultants (the EAP), on behalf of the applicant, to (i) undertake a 
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baseline wetland and riparian habitat assessment, (ii) undertake an impact assessment to assess the significance 

of the potential impacts of the proposed development on the local freshwater environment and provide 

recommendations to minimise these impacts; and (iii) compile a conceptual onsite rehabilitation plan as well as 

evaluate the potential gains of the proposed rehabilitation plan.” The detailed scope of work for this study is 

described in Eco-pulse 2015. 

 

Styles (2014) states that he was “asked to investigate vegetation on the property of the proposed Avoca South 

Business and Industrial Estate and report on the following: 

• Identify and map the vegetation communities on the property. 

• Determine the species composition, integrity and conservation value of the vegetation communities 

identified. 

• Identify and map the position of floral species encountered which are protected, rare, Red Listed 

and/or are of conservation importance for other reasons. 

• Identify and map any functional and/or potential ecological linkages/corridors that exist and/or could 

exist between the various landscape elements on site and those surrounding the site. 

• Advise suitable buffers/setbacks to the valuable communities needed to maintain and/or improve 

the ecological integrity of these communities in light of the development proposed.  

• Identify the potential impacts of development on the integrity of the communities (construction and 

operational phases). 

• Provide general management procedures to ensure that the integrity of these systems is 

maintained.” 

2.1.1 Current state of the vegetation occurring on ‘the site’  
For the purposes of this plan, the information provided in response to the terms of reference in the report prepared 

by Styles (2014),  have been accepted for the purposes of this plan as being a sufficiently detailed description and 

delineation of  the boundaries the main vegetation units which occur on ‘the site. In the case of the report 

prepared by Eco-pulse (2015), it has been accepted for the purposes of this plan as being a suitably accurate 

description of the essential functional characteristics of the various types of wetland systems that occur on ‘the 

site’ and a delineation of the boundaries of these systems. In addition, account has also been taken of the 

“conceptual wetland rehabilitation plan” compiled by Eco-pulse (2015) and the “general management procedures 

to ensure that the integrity of these systems is maintained” described by Styles (2014). 
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Furthermore, the writer is in agreement with the width of the buffer zones recommended in the two above-

mentioned reports and, for the purposes of this plan, it is noted that these recommendations have been 

incorporated into the site development plan presented as Figure 1 above.  

 

Two visits made to ‘the site’ by the writer on 02/07/14 and 03/03/15 did not result in finding any major 

discrepancies in the descriptions and delineations of the various units dealt with in Styles (2014) and in Eco-pulse 

(2015). 

 

However, it should be noted that the total area of wetland categories mapped, in Styles (2014), is 18.89ha 

whereas the total area occupied by the various “freshwater units” mapped by Eco-pulse (2015) is 21.83ha. (Table 

1) a difference of 2.94ha which is most likely to reflect the fact that Eco-pulse undertook a wetland-specific 

assessment whereas Styles mapped and assessed the vegetation on the entire ‘site’. This discrepancy may also 

be due to these assessments having been undertaken at different times of the year when water-levels in the 

various wetlands were different. 

           Table 1. Areas of different vegetation units mapped by Styles (2014) and the total  
                         area of all wetland categories mapped by Eco-pulse (2015. 

Vegetation components (Styles, 2014) Area 
Ha/m2 

Wetlands only 
(Eco-pulse, 2015) 

Area 
Ha 

 

Alien and secondary vegetation 21.47 n/a -  
Alien and transformed vegetation (including 
excavated areas 

42.09 n/a -  

Alien dominated reedbeds (northern parts of 
site) 

1.18 n/a -  

Alien dominated woodland and scrub 7.2 n/a -  
Cultivated land 45.09 n/a -  
Degraded wetland and alien vegetation 
(drainage lines, south area of site) 

0.14 n/a -  

Disturbed and alien invaded wetland 
vegetation (north area of site) 

17.46 n/a -  

Former cultivated land 2.32 n/a -  
Kniphofia wetland 0.08Ha

/ 
767.07 

m2 

n/a -  

Mixed alien and indigenous thicket with 
plantings 

2.92 n/a -  

Mixed indigenous and alien thicket 1.86 n/a -  
Typha-dominated beds 0.03 n/a -  
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All freshwater units  18.89  21.83  
Cut banks as shown in Figures 1 & 4   - 17.70 
Existing industrial development  32.7  -  
Grand total 193.43  157.7  

 
The information contained in Styles (2014) and Eco-pulse (2015) was supplemented by information gleaned from 
the sources listed in Table 2 below. 
 
Table 2: Information and data coverage’s used to inform the freshwater assessment (After Eco-pulse 2015) 

DATA/COVERAGE TYPE RELEVANCE SOURCE 
Biophysical Context 

2013 Colour aerial 
photography 

Detailed aerial view of ‘the site’ and 
surrounding areas.  

eThekwini 
Municipality 

Google Earth ™ imagery To supplement available aerial 
photography where needed 

Google Earth™ On-
line 

2m Elevation Contours 
(GIS Coverage) Topographic details eThekwini 

Municipality 
DWA Eco-regions (GIS 
Coverage) Classification of local ecoregions DWA (2005) 

eThekwini Geology (GIS 
Coverage) 

Assessment of underlying geology 
controlling soil formation and aspects 
of wetland/river geomorphology 

eThekwini 
Municipality 

Geomorphological 
Provinces of South Africa 

Understand regional geomorphology 
controlling the physical environment 

Partridge et al. 
(2010) 

South African Vegetation 
Map (GIS Coverage) 

Classify vegetation types and 
determination of reference primary 
vegetation 

Mucina & Rutherford 
(2006) 

KwaZulu-Natal Vegetation 
Map (GIS Coverage) 

Classify vegetation types and 
determination of reference primary 
vegetation  

EKZNW (2011) 

NFEPA: NFEPA river and 
wetland inventories (GIS 
Coverage) 

Highlight potential onsite and local 
rivers and wetlands CSIR (2011) 

eThekwini Rivers (GIS 
Coverage) 

Highlight potential on-site and local 
rivers and wetlands and map local 
drainage network 

eThekwini 
Municipality 

Desktop PES/EIS of rivers 
(GIS Coverage) 

Used as a basis for PES/EIS 
assessments of large rivers DWA (2014) 

  Beater 
  Camp 
Good Management 
Practices for the Sugar 
Cane Industry 

Background on impacts caused to 
soils through growing sugar cane.  

Meyer, Rein, Turner 
& Mathias 
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DATA/COVERAGE TYPE RELEVANCE SOURCE 

  Tongaat-Hulett soil 
maps 

Conservation Context 
NFEPA: River, wetland and 
estuarine FEPAs (GIS 
Coverage) 

Shows location of national aquatic 
ecosystems conservation priorities  CSIR (2011) 

National Biodiversity 
Assessment - Threatened 
Ecosystems (GIS 
Coverage) 

Determination of national threat 
status of local vegetation types SANBI (2011) 

KwaZulu-Natal Vegetation 
Map (GIS Coverage) 

Determination of provincial threat 
status of local vegetation types EKZNW (2011) 

Freshwater Systematic 
Conservation Plan for KZN 
(GIS Coverage) 

Location and extent of conservation 
planning units EKZNW (2007) 

NFEPA: Strategic Water 
Source Areas (GIS 
Coverage) 

Location and extent of strategic 
water source areas (Nel et al., 2013)  

Durban Metropolitan Open 
Space System (D’MOSS) 
(GIS Coverage) 

Location and extent of open space 
systems and ecological corridors 

eThekwini 
Municipality 

 
In addition to the above, a number of references, most of which have been published in scientific journals, were 
consulted and where relevant, these are cited in the text of this plan. 
 
Consideration was given to mapping the soils which occur in the areas not mapped as wetland in Styles (2014 
and Eco-pulse (2015) i.e. the area of conservation open space shown in Figure 1 as occurring along most of the 
eastern boundary of ‘the site’. However, because it is considered likely that the soils in this area will be severely 
perturbated during development this was not done. Instead soil samples were collected at five localities within this 
area and submitted to the Department of Agriculture’s Soil Fertility Advisory Service laboratory at Cedara for 
routine determination of fertility status in order to have some insight as to whether any fertilizers and/or 
ameliorants may be required to promote successful rehabilitation. 
 
It must be stressed that the results of these analyses, which are presented in Table 3, do not make it unnecessary 
for additional soil fertility analyses to be undertaken immediately prior to this area, and any others which may 
require to be planted with non-wetland species, being planted. 
 
It should also be noted at this stage in this plan that, should it be decided to plant any locally-occurring indigenous 

species which are characteristic of natural grasslands that are considered to be in good condition from a 

biodiversity perspective, it is essential that soil testing be done for these areas. 
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This recommendation is made because the soils which support locally-occurring natural grasslands in good 

condition tend to be distinctly acid and low in one or more essential plant nutrients. Consequently, most of the 

indigenous grass and non-grass species which characterise these grasslands are adapted to growing in these 

acidic nutrient-poor soils. Therefore, additions of fertilizer, and in particular ameliorants such as lime which are 

aimed at changing soil pH, are likely to frustrate attempts to establish such species for a long time i.e. several 

years. 

 

On the other hand, establishment and rate of growth of many locally-occurring species of indigenous trees and 

shrubs can benefit from additions of one or more essential nutrient that may be in short supply in the soil, in which 

case an appropriate fertilizer(s) may be added to the holes into which such trees and shrubs are planted at the 

time of planting.    

  

3. Determination of desired states: background rationale 
The vegetation map of southern Africa compiled by Mucina & Rutherford (2006) shows the areas occupied by the 

various indigenous vegetation units recognised by these authors at a scale of 1:1million. In addition to 

appreciating that only indigenous vegetation units were mapped and described it is also important to appreciate 

that Rutherford & Mucina’s map does not show to distributions of areas such as commercial afforestation, 

agriculture, urban and industrial development etc. which have replaced natural vegetation. Consequently, 

although the descriptions of the various vegetation units in Mucina & Rutherford include estimates of percentage 

transformation within each unit, in many places shown on the map as being occupied by a particular unit Mucina & 

Rutherford have assumed – based on features such as the surviving natural vegetation which occurs in an area 

which is more or less homogeneous with regard to climate, soils, altitude, geology etc. – that the transformed 

areas were previously occupied by the same vegetation unit. 

 

In other words, in many areas within many of the units mapped by Mucina & Rutherford both the map and the 

descriptions which accompany each unit, describe the assumed potential indigenous vegetation of such 

transformed areas. Thus, to a large extent their map shows the potential and not the actual distribution of the 

vegetation units which these authors recognised. 
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Although the map of the Bioresource Units of KwaZulu-Natal (Camp 2001) was compiled at the more detailed 

scale of 1: 50 000, this too also shows the areas which are together occupied by the potential and actual 

vegetation which is characteristic of a particular unit.  

 

These points are not intended as criticisms of the works of Mucina & Rutherford (2006) and Camp (2001) but 

rather so that the reader may be aware that in preparing plans such as the one presented here, it is essential to 

know the extent (i.e. size of area occupied by) of the different categories of vegetation and various forms of 

landuse. For the purpose of this plan this requirement has been provided by the vegetation distribution maps in 

particular which are contained in the reports of Styles (2014) and Eco-pulse (2015). 

 

For the purposes of the plan presented here the information contained in these two specialist reports therefore 

serves largely to inform what vegetation units presently occur on ‘the site’ and what the spatial extent is of each 

unit while the information contained in publications such as Camp (2001) and Mucina & Rutherford (2006) serves 

to guide a number of the recommendations that are made in the plan.  

 

The word “guide” is stressed because, in the case of Mucina & Rutherford (2006), ‘the site’ occurs within their 

Unit CB3 KwaZulu-Natal Coastal Belt which they describe as: “Highly dissected undulating coastal plains which 

presumably used to be covered to a great extent with various types of subtropical coastal forest. Some primary 

grasslands dominated by Themeda triandra still occurs in hilly, high rainfall areas were pressure from natural fire 

and grazing regimes prevailed. At present the KwaZulu-Natal Coastal Belt is affected by an intricate mosaic of 

very extensive sugarcane fields, timber plantations and coastal holiday resorts, with interspersed secondary 

Aristida grasslands, thickets and patches of coastal thornveld1.”  

 

However, given the nature and extent of the development which is being proposed on ‘the site’, and the high risk 

of soil erosion occurring on the steeper parts of the area of non-wetland which, in Figure 1 is zoned as 

conservation i.e. Conservation Areas 5 and 23, severe soil erosion resulting in siltation of some of the wetlands 

and requiring unanticipated costs to repair could occur if it was recommended that at the outset this area be 

planted with indigenous grasses and non-grass species that are characteristic of Themeda or Aristida grassland.   

1 It is somewhat surprising that Mucina & Rutherford make no mention of the extent to which large areas of KwaZulu-Natal Coastal Belt 
vegetation has been replaced by urban and industrial development within the Durban Metropolitan Area and other large towns that exist 
north and south of Durban. 
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In seeking to make the points described above, the information contained in Camp (2001) and Mucina & 

Rutherford (2006) has also been contrasted with some of the information contained in the specialist reports 

compiled by Styles (2014) and Eco-pulse (2015). However, vegetation maps and descriptions which comprise 

other works, such as the Durban Metropolitan Open Space System (D’MOSS) and the KwaZulu-Natal Vegetation 

Map (Ezemvelo KZN Wildlife 2011), have also been consulted in compiling the plan presented here. 

 

The fundamental philosophy which underpins this report is therefore, in the case of the non-wetland areas where 

there will be no infrastructural development to establish a vegetation cover which will reduce, as quickly as 

possible, the risk of soil erosion and in the case of the wetland areas to plant into them a selection of locally-

occurring indigenous species which, if the wetland is properly managed, will, together with the structural measures 

proposed in Eco-pulse (2015) lead to it becoming a functional system in a reasonable period.   

 

4. Environmental features 
4.1 Climate 

Rainfall and temperatures are such that in years which experience conditions that are close to the long-term 

averages illustrated in Figures 3a & 3b conditions on the property should be adequate for plants to grow 

successfully between the middle of September and mid-April without the need for supplementary irrigation.  

 

Sufficient rain may also occur during May and August; however, not only is rainfall variable during these months 

but also temperatures are likely to have declined below optimum for species which prefer a coastal sub-tropical 

climate between mid-April and early September. 

 

A further factor is that during this period day-lengths are shorter than between mid-October and mid-March and 

this may disadvantage species which prefer long day-lengths.  

 

The publication by Schulze & Easter (1980) in which these authors mapped the distribution of rainfall energy (a 

major factor which determines the potential of a soil to erode when rained upon) revealed that “within the sugar 

belt of Natal there is apparently a vast range of mean annual rainfall energies, from less than 4 000 J m-2 to more 

than 20 000 J m-2” and that the rainfall energy value which is likely to be experienced within the area in which ‘the 
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site’ occurs is  between 10 000 J m-2 and 12 000 J m-2. Coastal areas which experience rainfall energy values of 

these levels can be expected to have high levels of soil erosion.  Schulze & Easter’s publication also indicates that 

for Durban the highest levels of kinetic energy can be expected in the months of March, April June and May. This 

does not mean that very large amounts of rainfall will necessarily be recorded for these months but rather when 

rain does fall there may be a lot of it in a short period of time i.e. the fall will be intense. 

 

The points made above apply primarily to the rehabilitation of Conservation Areas 5 and 23. 

 
 

 
 
Figures 3a & 3b. Mean monthly total rainfall, numbers of rainfall days per month, highest and lowest temperatures 
recorded at Virginia Airport. (source: http://www.worldweatheronline.com/v2/charts.aspx?q=VIR). 
 
 
Wind speed and direction data recorded at Virginia Airport between1998 and 2007 are presented in Figure 4. 
 
Note that the majority of strong winds blow either from the NE or ENE with slightly less strong winds blowing from 
between south and SW. 
 
SDP (2009) points out that “wind speeds greater than 5.6 m/s (turquoise, green, blue) have the potential to move 
sand particles”. 
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     Figure 4. Wind speed and direction for Virginia Airport  
                for the period 1998 – 2007. (SDP 2009). 
 
While this point is especially relevant for topsoils of the Berea Red Formation – especially if these soils are dry – it 

must also be borne in mind that less-strong winds are capable of inducing water stress in plants especially during 

the drier months of the year and even during the rainy season if prolonged periods of no rain occur. 

 

Wind also increases evaporative loss of water from the soil – especially on bare areas.  

 

The eThekwini Spatial Development Framework (SDF) (Ethekwini Municipality 2013) states that: “Temperatures 

in Durban are likely to increase by 1.5⁰C and 2.5⁰C by 2065 and by 3.0⁰C and 5.0⁰C by 2100. Projected annual 

rainfall changes are likely to include an increase in aggregated rainfall by 2065 with an increase of up to 500 mm 

by 2100. This increase is likely to be manifested as an increase in extreme rainfall events and stream flow 

intensity across the municipal area with prolonged dry spells between rainfall events.” 

 

To try and put these predicted temperature changes into perspective an article published in the April 2015 edition 

of National Geographic (NG) states that “limiting climate change to a 2-degree Celsius (3.6 degrees Fahrenheit) 

rise in temperature – a target many world leaders have committed to trying to achieve – would still nearly double 

global extinction risks, Urban (the researcher being cited in NG) found. Today, roughly 2.8 percent of species 
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around the globe face a risk of being wiped out; a 2-degree rise increases that risk to 5.2 percent.” (Welch, C. 

2015. National Geographic, April 30). 

 
4.2 Geology 
The underlying geology comprises shales of the Pietermaritzburg Formation (Lower Ecca Series) and Vryheid 

Formation (Middle Ecca Series) of the Ecca Group (Johnson et al. 2009). 

 

Both series have been intruded by minor intrusions of dolerite. 

 

In the valleys these shales are overlain by younger alluvial clays.  

 

Evidence of the presence of  both series of this shale can be seen in the waste-rock dumps which are situated 

immediately north-east of the north-eastern group of buildings which form part of the Corobrick factory and in the 

quarry which is situated  close to the north-western corner of ‘the site’. 

 

Red sand characteristic of the Berea Formation is evident throughout Conservation Areas 5 and 23. 

 
4.3. Terrain 
The contour data contained in Figure 5 show that the long i.e. north-west/south-east axis (ca.1900m long) of ‘the 

site’ dips distinctly towards the south-east from an altitude of ca.72m amsl at the highest point to 32m amsl on the 

south-eastern boundary. A cross-section aligned north-west/south-east (ca.970m long) across the central area of 

‘the site’ reveals the area of high ground which forms the eastern boundary of ‘the site’ at around 78m amsl and in 

which Conservation Areas 5 and 23 are situated, and the valley which is adjacent to most of the western boundary 

of ‘the site’ at around 34m amsl and in which most of the areas of wetland occur.  

 

An important implication of the terrain as described above is that the proposed sequence of development of ‘the 

site’ as shown in Figure 1 is that with respect to the long axis of ‘the site’ development should commence at the 

upper i.e. north-eastern end and be completed at the lower i.e. south-western end and in the case of the shorter 

south-east/north-west axis development should commence in the lowest-lying areas which are adjacent to the 

largest area of wetland. 
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Considering phases 1 (Ph1) and 2 (Ph2) as shown in Figure 1 as examples, the rationale behind this 

recommendation is that if Ph1 is developed first the south-east/north-west gradient could result in material (soil, 

rock etc.) from the area of Ph1 being deposited in the area indicated as Ph2. If this should occur, then there might 

be more material in the area of Phase 2 which could enter the adjacent wetland when Ph2 is developed than 

would be the case if Ph2 (as shown in Figure 1) was developed first. 

 

This recommendation would not reduce the need for suitable measures, such as berms, to be implemented along 

the common boundary of the major area of wetland which exists along the north-western boundary of the property 

and the area shown in Figure 1 as Ph2.  

 

Likewise, if such a ‘switch-over’ is implemented, it would not reduce the need for suitable measures to be put in 

place along the eastern boundary of the area shown as Ph2 in Figure 1.    

 

The principal objective of this proposed re-sequencing of the development as it is shown in Figure 1 is to reduce 

the risk of high loads of loosened material entering the major areas of wetland.  

 
4.3 Soils 
As is pointed out in Styles (2014), with the exception of the areas occupied by wetlands the remaining areas of 

‘the site’ have been perturbated.  

 

Perturbation has been most severe in those portions of ‘the site’ which are occupied by extensive mounds of 

mixed rock and soil which occur with in the vegetation mapped by Styles (2014) as “Alien and Transformed 

Vegetation (including excavated areas)”.  

 

Perturbation has been less severe in the area mapped by Styles (2014) as “Cultivated Land” much of which is 

shown in Figure 1 will comprise Conservation Areas 5 and 23. 

 
The report by Eco-pulse (2014) describes the soils which occur in the various categories of wetland as being 
“sandy loams, loamy sands, alluvial sand, sandy clay, loamy clay and clay”. 
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Figure 5. Proposed layout of the development dated 25 August 2014 showing the 2m interval contours for ‘the 
site’. 
 
In comparison to the remainder of ‘the site’ the soils which occur in the various areas of wetland have sustained 

least severe mechanical perturbation.  

 

The results of the analyses of the five soil samples which were collected at places located within “Alien and 

Transformed Vegetation (including excavated areas)” are presented in Table 3. 
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Table 3. Soil fertility data for nine soil samples collected at five locations within the area mapped by Styles (2014) 
as “Alien and Transformed Vegetation (including excavated areas)”. Top refers to topsoil and sub to subsoil. 
Sample 
no. Coords. Depth 

(cm) 
Density 
g/mL 

P 
mg/L 

K 
mg/L 

Ca 
mg/L 

Mg 
Mg/L 

Exch. 
acidity 
cmol/L 

Total 
cations 
cmol/L 

Acid 
sat. 
% 

pH 
(KCl) 

Zn 
mg/L 

Mn 
mg/L 

Cu 
mg/L 

Organic 
C % N% Clay 

% 

1 top S29.75345/ 
E31.01462 

0-20 1.27 21 136 1242 186 0.08 8.16 1 6.59 6.4 2 5.4 0.5 0.11 21 

1 sub 20-
30 1.36 14 90 978 112 0.06 6.09 1 7.07 3.6 2 3.4 <0.5 0,05 18 

2 
quarried 
stack  

S29.74712/ 
E31.02132 0-20 1.08 1 43 1984 1205 0.11 20.04 1 7.08 0.1 1 1.0 1.0 0.24 45 

3 top S29.75062/ 
E31.02354 

0-20 1.00 13 462 1456 942 2.70 15.20 18 3.73 12.2 70 8.8 2.8 0.16 49 

3 sub 40-
50 1.03 4 146 2534 726 0.37 19.35 2 4.11 3.2 18 6.8 2.0 0.14 49 

4 top S29.75084/ 
E31.02390 

0-20 1.09 8 300 1668 563 0.15 13.97 1 4.93 3.7 6 4.9 1.8 0.19 29 

4 sub 30-
40 1.12 2 161 1884 772 0.72 16.89 4 4.37 0.8 7 5.0 0.6 0.15 33 

5 top S29.74724/ 
E31.02864 

0-15 0.83 10 87 803 538 5.51 14.16 39 3.60 2.0 7 3.2 1.7 0.31 54 

5 sub 30-
40 1.00 7 64 908 703 4.02 14.49 28 3.68 0.4 3 1.7 <0.5 0.22 54 

 
The data presented in Table 3 indicate that the soils in the area mapped by Styles (2014) as “Alien and 

Transformed Vegetation (including excavated areas)” are generally acid; with the exception of site 1 the level of 

phosphate (P) is low in both top and subsoils; the levels of nitrogen (N) are low in both top and subsoils at all sites 

and, at most sites subsoils are low in organic carbon (C).  
 

The publication by Van Antwerpen and Meyer (1996) indicates that low levels of organic carbon may occur in soils 

which have been under sugarcane for long periods.  

 

Some of the important roles played by organic matter in the soil are: (a) it can contributes considerably to the 

binding together of the mineral particles which comprise much of the soil thereby reducing the potential of the soil 

to erode, (b) it can play a major role in retaining nutrients which are essential for plant growth in the vicinity of the 

root zone, (c) it can be a source of some elements – especially nitrogen – which are essential for plant growth, (d) 

it contributes greatly to the water holding capabilities of the soil and (e) it is a source of food for a wide variety of 

soil fauna, such as earthworms, which contribute towards the availability of certain nutrients and the aeration of 

the soil.   
     

The results from the analysis of Sample 2: quarried stack, suggest that if this material is to be used as a topsoil it 

will require additions of large quantities of fertilizer and organic matter.  
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Given the abundance of fragmented rock and much larger pieces of rock, estimates of which are not undertaken 

by the Department of Agriculture’s Soil Fertility Analysis laboratory at Cedara,  any quarried stack material will 

have to be sieved and only material remaining after passing through a 5mm sieve should be considered suitable 

as a component with which to make up a topsoil in a ratio of : 1 part sieved (5mm) material : 2 parts topsoil 

removed from areas presently under cultivation : 2 parts mushroom compost (all by volume). 

 

After these components have been mixed thoroughly samples must be taken for fertility analysis in order to 

determine what essential plant nutrients and/or ameliorant(s) need to be added in order to favour the 

establishment and growth of whatever species are to be planted in such a mixture.     

 

The generally high levels of clay reveal the high potential for these soils to become compacted if crossed by 

heavy vehicles, especially when the soil is wet.  

 

Following discussions with one former and one current long-term employee of the South African Sugar Research 

Institute, it was learnt that it is unlikely that soils that have long been under sugarcane on ‘the site’ contain residual 

levels of substances derived from herbicides and insecticides which may have been used to manage this crop 

which could negatively affect the establishment of plants that may be planted in non-wetland areas. 

 

Given the data presented and the comments made in this section, and the extent to which Figures 1 and 4 

indicate ‘the site’ will be disturbed by the proposed development, it is strongly recommended that in order to 

enhance establishment and growth of the re-vegetation on non-wetland areas where no infrastructure is proposed 

that a sufficient number of samples be collected to determine the fertilizer requirements for the particular plants 

which will be planted on these areas. 

 

This soil sampling should be undertaken by a suitably qualified and experienced person and the samples 

collected from soil which has been spread and prepared for planting on areas that are to be rehabilitated. 

Samples taken from stockpiled soil may yield data which is misleading especially if the pile as stood undisturbed 

for a long time.        
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5.  Rehabilitation 
5.1 General 
5.1.1 Balancing the rate of supply of plants with the rate of planting  
Because the total areas of wetland and non-wetland which will require rehabilitation (in the case of wetlands) and 

establishment of a new vegetation cover (in the case of non-wetland areas) are large, large numbers of plants will 

be required. 

 

This being so, careful attention must be given to ensuring that the rate at which the grower supplies plants, which  

are at an optimal stage for planting, must be matched to the rate at which the contractor who is doing the planting 

(i.e. the planter) can plant the plants.  

 

Failure to ensure this coordination between grower and planter is very likely to have one or more of the following 

repercussions: 

i. Large quantities of plants which are brought to site may deteriorate, for reasons outlined below, to a 
stage where they either die very soon after being planted or lack sufficient vigour to compete 
successfully against surrounding existing plants and/or invasion by weeds. 

ii. Large quantities of plants may have to be held back by the grower until they are required on site. 
This may lead to them occupying space in the growing facilities which the grower has earmarked for 
the propagation or rearing of plants fro some other project. In such situations the grower may 
demand a higher price for each plant than was originally agreed to. 

iii. In the case of plants which are to be supplied as small individuals, maintaining them in their 
containers for too long will result in the plants becoming root-bound.  

iv. When root-bound plants are planted they may: (a) die soon after being planted (especially if planted 
late in the growing season) or, if they survive, remain temporarily, or even permanently, stunted. 
Stunted plants are likely to be at a disadvantage when they have to compete with existing plants or 
invaders. 

v. Several factors govern the risk of stunting occurring but, in general the smaller the volume of the 
container in which they are grown i.e. the volume of the cavities of a growing tray, propagation pot, 
plant propagation bag etc. the faster the plants are likely to reach a stage beyond which they will 
become prone to becoming root bound. Put differently, the smaller the volume in which the plants are 
propagated the shorter their economic (for the grower) ‘shelf-life’ becomes.  

vi. Other factors which determine the risk of plants becoming root-bound while being propagated 
include: (a) the species concerned because some species grow faster than others when young; (b) 
the frequency with which they are watered in the propagation facility;  (c) the levels of a frequencies 
at which they are supplied with essential nutrients in the propagation facility and (d) the ability of the 
grower to control conditions such as light and temperature of the facilities in which the plants are 
being propagated. 
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5.1.2 Other important factors to be considered 
Growing media. Another factor to be appreciated when dealing with the production of large numbers of small 

plants in particular is that in all likelihood they will be raised in a growing medium such as composted pine or 

wattle bark and not in soil. 

 

Such media are used for a variety of reasons which include that they are lighter in weight than soil (especially 

wetland subsoils) and therefore more plants can be transported per vehicle load than would be the case if they 

were grown in soil. Also, it can be easier to maintain optimum levels of moisture for growth in such a medium than 

is possible with soil. 

 

However, it is also very important to appreciate that a growing medium, such as composted pine bark, will dry out 

much more rapidly and more thoroughly than is the case with many soils unless watering is frequent. 

 

This feature of composted pine (or wattle) bark underscores the need to ensure that a harmonious balance exists 

between the rate at which the grower can supply plants which are at the optimal stage for planting and, the rate at 

which the planter can plant them before the growing medium dries out to ‘danger level’. 

 

Unforeseen factors. Because many unforeseen factors may disrupt even the most harmonious balance between 

grower and planter it is essential that some back-up facilities, such as temporary shade houses, watering points, 

ponds on which to float trays of plants, exist on site.      

 
It is essential to appreciate that: 
 Seed of wetland plant species, especially the sedges and the comparatively small number of grasses 

which are characteristic of such habitats, are seldom, if ever, harvested in large quantities to be packaged 
and sold.  

 Knowledge in RSA on how best to propagate large quantities of these wetland plants appears to be very 
limited. 

 
These two factors make it essential that time must be devoted to (a) identifying growers who are capable of 

supplying the quantities of plants which will be required at the required tempo and (b) giving the selected 

grower(s) sufficient time to harvest seed and/or other propagation material.  
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Seed. If seed is to be used then allowance may have to be made that it will only be available once a year! 

Propagation using vegetative material can, in many instances offer an alternative to the constraint of seed being 

available only once a year. 

 
If seed is to be used it should be harvested from plants which are growing as close as possible to the site where 

the seedlings are to be planted. 

 

This condition is prescribed in order to minimise the risk of contaminating local gene pools which may happen if 

the seedlings which are planted in an area have been grown from seed – or for that matter vegetative material – 

that was harvested many kilometres away in a climatically different area. 

 

Ezemvelo KZN Wildlife stipulates that indigenous plants which have been propagated from seed or vegetative 

material must be planted within a radius of 50km of the site at which the seed or vegetative material was 

collected. 

 

Sowing seed vs planting established plants. Because seed of preferred species may become available only 

once a year and, as stated above, there appears not to be a great deal known on the subject of the conditions 

(especially field conditions) which will result high levels of germination of the seed of sedges and grasses that 

typically occur in wetlands, it will be obvious from much of what has already been written in this section, that 

planting established plants, which are growing in various types of containers, is the recommended format to be 

used in rehabilitating the wetlands on ‘the site’. 

 

Another reason for recommending that established plants be used is because in a habitat where soil moisture is   

likely to be sufficient for growth throughout the year, and the soils are likely to contain high levels of nutrients 

which are essential for plant growth (Fey 2010), very small plants i.e. seedlings which establish in situ, face a high 

risk of being outcompeted by surrounding plants and weeds which may invade the habitat. 

 

The corollary of the above is that the bigger the plants of the preferred species are, when they are planted, the 

greater the probability that they will establish successfully and reach adulthood.    
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5.2 Wetlands 
Based on the extent and pattern in which the various areas of wetland identified by Eco-pulse (2015) have 

become occupied by alien problem-plants, and the type of wetland involved, a variety of locally-occurring species 

and planting arrangements are proposed.  

 

Because of the severity of alien plant infestations in many parts of the overall wetland a pragmatic approach to 

rehabilitating these habitats is outlined in this plan.  

 

By this it is meant that the primary aim of rehabilitating these wetlands should be to plant a small selection of 

locally-occurring species which, depending on the condition of the wetland concerned, will either reinstate or 

improve its functional abilities to discharge water which is of a better quality than what is presently the case. 

 

The primary objective is not to attempt to rehabilitate these systems to some higher level of biodiversity but rather 

to put in place plants which, if the wetland is properly managed, will not merely improve the basic functionality of 

these wetlands but also result in an improvement of the habitat for other wetland plants and animals. 

 

Such a management plan is not included in this document because to a large extent it will have to be developed 

around the plant species which do establish successfully, the rate at which the proposed development takes place 

and the nature of the businesses which are developed on the various platforms. 

 

5.2.1 Broad planting patterns 
     
Figure 6 and Table 4 below provided by Eco-pulse (R. Edwards pers. com.) show the locations of 18 areas of 

wetland and the section of the uMhlangane River and its adjacent floodplain which occur within the boundaries of 

‘the site’. 

 

The shaded polygons require wetland plants to be planted in particular patterns in order to facilitate their 

rehabilitation and this requirement is addressed in Table 4. 
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Wetlands W1, W2b, W2e, W3f and W4b require the application of particular management measures in order to 

improve their present levels of functionality. 

 

Wetlands W3 a – f and W5 and W6, will be lost to the proposed development  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
        
       Figure 6. Wetlands requiring broadly different patterns of planting to initiate rehabilitation. 
 
Table 4. Summary of the principal species to be used and the broad planting strategies required to rehabilitate 
and maintain the areas of wetland which will remain after completion of the proposed development. 
Wetland unit Broad rehabilitation strategy Area (m2) Methods Species 

W2a Patch planting throughout  16871.15 

Transplant sods from 
existing populations, 
harvest seed and suitable 
vegetative parts from 
plants in existing 
populations for bulk 
propagation in nursery 
and planting as plugs..  

Permanently wet or wet during most months: 
Cyperus dives, Cyperus latifolius, Cyperus 
sexangularis, Juncus kraussii subsp. kraussii, 
Phragmites australis & Typha capensis.  
Drier margins: Andropogon schirensis, 
Arundinella nepalensis, Imperata cylindrica, 
Ischaemum fasciculatum & Setaria sphacelata.  

W2b Intensive planting throughout 781.7 
W2c Intensive planting throughout 17437.45 
W2d Patch planting throughout 19105.2 
W2f Intensive planting throughout 109374.89 
W1 Intensive planting along channel 

margins 
 

W2e Removal & control of alien problem-
plants. 

 

W2f Removal & control of alien problem-
plants 

 

W4b Removal & control of alien problem-
plants 
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Table 5. List of locally-occurring indigenous species which are suitable for rehabilitating the areas of wetland units 
listed in Table 4. Species highlighted in yellow are the principal species to be used and species which are not 
highlighted are acceptable supplementary species. NOTE: Species names followed by * have the potential to 
become problem plants by invading other communities and forming mono-specific stands. 
Category Species Primary Natural 

mode/s of spread   
Recommended 
propagation/planting format 

Target habitat & broad 
planting pattern 

Grasses      
 Andropogon schirensis  Seed & vegetative 128-cavity plug Drier margins: 12 plugs/m2 
 Arundinella nepalensis Seed & vegetative 128-cavity plug Drier margins: 12 plugs/m2 
 Imperata cylindrica  seed & vegetative 128-cavity plug Drier margins: 12 plugs/m2 
 Ischaemum fasciculatum    Drier margins: 12 plugs/m2 
 Miscanthus capensis seed & vegetative 24-cavity plug, 1l bag, 5l bags, 

sods 
Permanently and seasonally 
wet areas: 6-24-cavity plugs/m2; 
4, 1l bags/m2; 2, 5l bags/m2; 3, 
30cmX30cm sods/m2. 

 Phragmites australis* seed (not easily) & 
vegetative 

1l bag, 5l bag, sods Permanently wet areas and in 
permanent water up to 2m 
deep: 4, 1l bags/m2; 2, 5l 
bags/m2; 3, 30cmX30cm 
sods/m2. 

 Setaria sphacelata Seed & vegetative 128-cavity plug Drier margins: 12 plugs/m2 
Sedges & 
Rushes 

Cyperus albostriatus seed & vegetative 128, 98-cavity or 24-cavity plug. Drier margins: 12/8/6  plugs/m2 

 Cyperus articulatus seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, 5l bag, sods. 

Wet margins, organically-rich 
soils: 8 or 6 plugs/m2; 4,1l 
bags/m2; 2, 5l bags/m2. 

 Cyperus congestus seed & vegetative  98-cavity plug, 24-cavity plug,   
1l bag, 5l bag, sods. 

Wet areas: 8/6 plugs/m2, 4,1l 
bags/m2; 2, 5l bags/m2. 

 Cyperus denudatus var. 
denudatus  

seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, 5l bag, sods. 

Permanently wet areas: 8/6 
plugs/m2, 4,1l bags/m2; 2, 5l 
bags/m2. 

 Cyperus dives seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, 5l bag, sods. 

Permanently wet areas: 
8/6plugs/m2, 4,1l bags/m2; 2, 5l 
bags/m2; 3, 30cmX30cm 
sods/m2. 

 Cyperus fastigiatus  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, 5l bag, sods. 

Permanently wet areas: 8/6 
plugs/m2, 4,1l bags/m2; 2, 5l 
bags/m2; 3, 30cmX30cm 
sods/m2. 

 Cyperus laevigatus  seed & vegetative 98-cavity plug, 24-cavity plug,    
1l bag, 5l bag, sods. 

Sandy alluvium and 
permanently wet areas: 8/6 
plugs/m2, 4,1l bags/m2; 2, 5l 
bags/m2; 3, 30cmX30cm 
sods/m2. 

 Cyperus latifolius  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, 5l bag, sods. 

Permanently wet areas: 8/6 
plugs/m2, 4,1l bags/m2; 2, 5l 
bags/m2; 3, 30cmX30cm 
sods/m2. 

 Cyperus prolifer  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, 5l bag, sods. 

Margins of permanently wet 
areas: 8/6 plugs/m2, 4,1l 
bags/m2; 2, 5l bags/m2; 3, 
30cmX30cm sods/m2. 

 Cyperus sensilis  seed & vegetative 98-cavity plug, 24-cavity plug,   Margins of permanently wet 
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1l bag, 5l bag, sods. areas: 8/6 plugs/m2, 4,1l 
bags/m2; 2, 5l bags/m2; 3, 
30cmX30cm sods/m2. 

 Cyperus solidus  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, 5l bag, sods. 

Permanently wet areas but not 
in water: 8/6 plugs/m2, 4,1l 
bags/m2; 2, 5l bags/m2; 3, 
30cmX30cm sods/m2. 

 Cyperus sexangularis seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, 5l bag sods. 

Permanently wet areas: 8/6 
plugs/m2, 4,1l bags/m2; 2, 5l 
bags/m2; 3, 30cmX30cm 
sods/m2. 

 Eleocharis limosa seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag. 

Permanently wet areas 
including wetland margins: 8/6 
plugs/m2, 4,1l bags/m2. 

 Fimbristylis complanata  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag. 

Damp areas including wetland 
margins: 8/6 plugs/m2, 4,1l 
bags/m2. 

 Fimbristylis dichotoma seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag. 

Damp areas including wetland 
margins: 8/6 plugs/m2, 4,1l 
bags/m2. 

 Fimbristylis ferruginea  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag. 

Damp areas including wetland 
margins and sandy alluvium: 
8/6 plugs/m2, 4,1l bags/m2. 

 Fuirena ecklonii  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag. 

Permanent water: 8/6 plugs/m2, 
4,1l bags/m2. 

 Fuirena hirsuta  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, sods. 

Damp to wet areas: 8/6 
plugs/m2, 4,1l bags/m2; 3, 
30cmX30cm sods/m2. 

 Fuirena obcordata seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, sods. 

Areas of shallow water: 8/6 
plugs/m2, 4,1l bags/m2; 3, 
30cmX30cm sods/m2. 

 Fuirena pachyrrhiza  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, sods. 

Wet to damp areas of wetland 
margins: 8/6 plugs/m2, 4,1l 
bags/m2; 3, 30cmX30cm 
sods/m2. 

 Fuirena pubescens  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, sods. 

Wet to damp areas of wetland 
margins: 8/6 plugs/m2, 4,1l 
bags/m2. 

 Isolepis costata  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, sods. 

Wet to damp areas of wetland 
margins: 8 plugs/m2, 4,1l 
bags/m2; 3, 30cmX30cm 
sods/m2. 

 Isolepis fluitans  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, sods. 

Permanently wet areas 
including permanent slow-
moving water: 8/6 plugs/m2, 4,1l 
bags/m2; 3, 30cmX30cm 
sods/m2. 

 Isolepis prolifera  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, sods. 

Wet to damp areas of wetland 
margins and sandy alluvium: 8 
plugs/m2, 4,1l bags/m2; 3, 
30cmX30cm sods/m2. 

 Juncus dregeanus  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, sods. 

Permanently wet areas 
including shallow water: 8/6 
plugs/m2, 4,1l bags/m2; 2, 5l 
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bags/m2; 3, 30cmX30cm 
sods/m2. 

 Juncus effusus  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, 5l bags, sods. 

Permanently wet areas 
including shallow water: 8/6 
plugs/m2, 4,1l bags/m2; 2, 5l 
bags/m2; 3, 30cmX30cm 
sods/m2. 

 Juncus kraussii subsp. 
kraussii  

seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, 5l bags, sods. 

Permanently wet areas 
including shallow water: 8/6 
plugs/m2, 4,1l bags/m2; 2, 5l 
bags/m2; 3, 30cmX30cm 
sods/m2. 

 Juncus lomatophyllus  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, 5l bags, sods. 

Permanently wet areas 
including shallow water: 8/6 
plugs/m2, 4,1l bags/m2; 2, 5l 
bags/m2; 3, 30cmX30cm 
sods/m2. 

 Juncus oxycarpus  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, 5l bags, sods. 

Permanently wet areas 
including shallow water: 8/6 
plugs/m2, 4,1l bags/m2; 2, 5l 
bags/m2; 3, 30cmX30cm 
sods/m2. 

 Juncus punctorius  seed & vegetative 98-cavity plug, 24-cavity plug ,  
1l bag, 5l bags, sods. 

Permanently damp areas 
including alluvium: 8/6 plugs/m2, 
4,1l bags/m2; 2, 5l bags/m2; 3, 
30cmX30cm sods/m2. 

 Kyllinga alata seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag. 

Permanently to semi-
permanently wet areas: 8/6 
plugs/m2, 4,1l bags/m2. 

 Kyllinga erecta  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag. 

Permanently to semi-
permanently wet swampy 
areas: 8/6 plugs/m2, 4,1l 
bags/m2. 

 Kyllinga melanosperma seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag. 

Permanently to semi-
permanently wet areas: 8/6 
plugs/m2, 4,1l bags/m2. 

 Mariscus solidus seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, 5l bag, sods. 

Permanently damp and wet 
areas but not in water: 8 
plugs/m2, 4,1l bags/m2; 2, 5l 
bags/m2; 3, 30cmX30cm 
sods/m2. 

 Pycreus macranthus  seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, sods. 

Permanently damp and wet 
areas: 8/6 plugs/m2, 4,1l 
bags/m2; 2, 4, 30cmX30cm 
sods/m2. 

 Pycreus mundii seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, sods. 

Permanently damp and wet 
areas and in shallow water, can 
form turf on water surface: 8 
plugs/m2, 4,1l bags/m2; 4, 
30cmX30cm sods/m2. 

 Pycreus nitidus  seed & vegetative 98-cavity plug, , 24-cavity plug, 
1l bag, 5l bag, sods. 

Permanently damp areas 
including alluvium and in 
shallow water: 8/6 plugs/m2, 
4,1l bags/m2; 2, 5l bags/m2; 3, 
30cmX30cm sods/m2. 
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 Pycreus oakfortensis seed & vegetative 98-cavity plug, 24-cavity plug,   
1l bag, 5l bag, sods. 

Permanently damp areas 
including alluvium and in 
seasonal shallow water: 8/6 
plugs/m2, 4,1l bags/m2; 2, 5l 
bags/m2; 3, 30cmX30cm 
sods/m2. 

 Pycreus polystachyos subsp. 
polystachyos 

seed & vegetative 
(sub-dividing plugs) 

98-cavity plug, 24-cavity plug,   
1l bag, sods. 

Moist areas: 8/6 plugs/m2, 4,1l 
bags/m2; 4, 30cmX30cm 
sods/m2. 

 Rhynchospora barrosiana  seed & vegetative 
(sub-dividing plugs) 

98-cavity plug, 24-cavity plug ,  
1l bag, sods. 

In very wet soil and shallow 
slow-moving water: 8/6 
plugs/m2, 4,1l bags/m2; 4, 
30cmX30cm sods/m2. 

 Rhynchospora spectabilis  seed & vegetative 
(sub-dividing plugs) 

98-cavity plug, 24-cavity plug,   
1l bag, sods. 

In very wet soil and seasonally 
wet areas: 8/6 plugs/m2, 4,1l 
bags/m2; 4, 30cmX30cm 
sods/m2. 

 Schoenoplectus erectus  seed & vegetative 
(sub-dividing plugs) 

98-cavity plug, 24-cavity plug,   
1l bag, sods. 

In very wet soil, seasonally wet 
areas and sandy alluvium: 8/6 
plugs/m2, 4,1l bags/m2; 4, 
30cmX30cm sods/m2. 

 Scleria aterimma seed & vegetative  98-cavity plug, 24-cavity plug,   
1l bag, sods. 

Permanently wet sandy areas: 
8/6 plugs/m2, 4,1l bags/m2; 4, 
30cmX30cm sods/m2. 

 Scleria melanomphala  seed & vegetative 
(sub-dividing plugs) 

98-cavity plug, 24-cavity plug,   
1l bag, sods. 

In permanently wet open areas: 
8/6 plugs/m2, 4,1l bags/m2; 4, 
30cmX30cm sods/m2. 

 Scleria natalensis  seed & vegetative 
(sub-dividing plugs) 

98-cavity plug, 24-cavity plug,   
1l bag, sods. 

Permanently wet and 
seasonally wet areas: 8/6 
plugs/m2, 4,1l bags/m2; 4, 
30cmX30cm sods/m2. 

Bulrush Typha capensis* seed & vegetative 24-cavity plug, 1l bag, 5l bag, 
sods. 

Permanently wet areas 
including permanent water to a 
depth of up to ca.1.2m: 6, 24-
cavity plugs /m2; 4,1l bags/m2; 
2, 5l bags/m2; 3, 30cmX30cm 
sods/m2. 

     
 
The list of species in Table 5 does not include all the species which may be present in the wetlands delineated by 

Eco-pulse (2015) nor encountered by Styles (2014). This list is however based largely on the list given as 

APPENDIX 4: Candidates for wetland/damp ground planting in the Durban/Ethekwini Municipal Area in Styles 

(2014). 

 

Attention is drawn to the fact that many of the species listed in Table 5 may never have been propagated in large 

quantities before by commercial growers. However, all species share one or more characteristics species which 

have been propagated in large quantities in which case growers should be encouraged to propagate as many 

species as possible. These comments do not imply that all of the species listed in Table 5 – which are not 
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highlighted – are not known to have been propagated before in large numbers: one such example being Juncus 

kraussii subsp. kraussii.  

 

Note that the planting densities refer to the distance between the centres of plants/plugs-sods planted more or 

less equidistant from one another within an area of one square meter (1m2). 

 

Note also that where more than one plug size is given in Table 5 this does not necessarily mean that plugs of 

each size should be planted in each m2. However, if a combination of plug sizes are to be used then the density 

and spacing must be approved by the vegetation specialist in order to ensure that the required density and 

canopy cover of plants which establish successfully is attained in the stipulated period.  

 

In order to create a detailed planting plan for each wetland two maps are required. One map should show the 

boundaries of the different wetland soil zones i.e. permanently waterlogged, seasonally waterlogged and 

temporarily waterlogged zones as defined and described by Kotze et al. (1996) and DWAF (2008) and a second 

map showing the boundaries of the main different communities of wetland plants present in each wetland. 

However, such maps do not exist and, indeed, would require many hours of fieldwork to be able to create them 

because of the extent to which most of the wetland area in general is so severely infested with alien problem-

plants. 

 

A further point is that a detailed planting plan is not considered to be a requirement for the purpose for which this 

plan has been compiled. 

 

However, in order that it will be understood that the species which are listed in Tables 4 and 5 do generally occur 

in particular zones within a wetland this characteristic is illustrated in Figure 7.  

 

5.2.2 Rehabilitation of specific wetlands 
As indicated in Table 4, four broad rehabilitations strategies have been proposed by Eco-pulse (R. Edwards pers. 

com. 2015) for rehabilitating the various wetland units listed in the table. 
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Therefore the guidelines which follow describe the most important measures which need to be implemented in 

order to initiate the rehabilitation of the various wetland units.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. A generalised sketch which illustrates the continuum of the three wetland soil zones and the major plant 
communities which may occur in wetlands of the type which occurs on ‘the site’ if these wetlands were in a good 
condition from a biodiversity perspective. (After Wyatt, J. 1999.) 
 
 
5.2.2.1 Removal & control of alien problem-plants and revegetation of Wetlands W2b, W2e, W2f and W4b 

Styles (2014) lists 54 species of alien species which occur on ‘the site’. At least 13 of these species are common 

in these wetlands where, in some places they form dense, extensive stands (See Fig.8). These features, together 

with the fact that most of these 13 species – of which Balloon Vine (Cardiospermum grandiflorum) is an example - 

have underground organs which may remain in the ground a give rise to new plants if attempts are made to 

remove the existing plant by hand-pulling or digging with hand implements, dictates that the most effective means 

of destroying the existing plants is to use one or more herbicides which the manufacturers certify as being safe for 

use in wetland habitats. 

 

The recommendation that an appropriate herbicide(s) be used in these wetlands is also made in the light of the 

report prepared by Harvey Ecological (2014) which states that: “There are some restricted areas of the conservation 

area that may support breeding populations of three Red Data species (of amphibia) and a further rare species. These are the 
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sites discussed above, and particularly the Typha-sedge wetland previously mentioned.(Table 3).However, even these areas 

are somewhat suboptimal, given invasion of alien plants, together with likely water quality impacts and the adjacent effects of 

transformation and low quality terrestrial habitats.”  

 

The report by Harvey Ecological (2014) does not refer to fish or wetland invertebrates such as dragonflies and 

damselflies.  

 
Because there is no single herbicide which is legally registered as being effective against all of the alien species 

listed in Styles (2014), and because different herbicides need to be applied in different ways e.g. foliar spray or 

painted on to cut stumps etc., no attempt is made in this plan to specify suitable registered herbicides.  This 

information, together with other methods of destroying existing plants, are matters to be addressed in the detailed 

planting plan mentioned above. However, it is important to note that in the case of herbicides which are supplied 

with a pre-mixed surfactant, the surfactant may be harmful to aquatic fauna such as frogs and toads. POEA 

(polyethoxylated tallow amine) surfactants have been found to be toxic to amphibia (Relyea 2005c). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Figure 8. Infestation of wetland habitat by Ipomoea purpurea (Figure 9 in Harvey  
              Ecological, 2014). This view is typical of the alien problem plant infestation which exists  
  throughout Wetlands W2b, W2e, W2f and W4b in particular. 
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It is also important to note that if a pre-mixed surfactant has been added to the herbicide this information will 

usually be found on the label but because it is an inert ingredient the identity of the surfactant may not be given. 

Therefore, it is essential that this be determined to ensure that the surfactant is “wetland-friendly.”  

 

Herbicides must be applied only by staff who have been trained in their use and are supervised by a person who 

has been certified in accordance with national legislation as being competent in the use of herbicides. 

 

A major factor for the failure of alien plant and habitat rehabilitation programmes is that they are over-ambitious at 

the outset i.e. an overly-large area is cleared at the outset and funds for the project are exhausted before the 

problem plants which were present -  together with others which invade from neighbouring areas - are brought 

fully under control. 

 

Even if the funds for such a programme are not exhausted; clearing an overly large area before the rehabilitation 

contractor is fully au fait with the unique features of the entire area to be dealt with, can lead to severe setbacks 

for the programme.  

 

For example clearing an overly large area during the dry season before accessibility during the growing/wet 

season can be accurately determined, may result in prolonged delays in planting the desired species and as a 

result, when they can be planted, the cleared area has become severely re-infested with alien problem plants 

against which the preferred plants cannot compete when they are planted. 

 

The above paragraph raises another important item, especially in areas as severely infested as Wetlands W2e, 

W2f, W4b, W4a and W2c, namely that it is unrealistic to expect that a single application of herbicides, no matter 

how effective the initial results may appear to be, will have been sufficient to ensure that the reappearance of alien 

plants will be slight and unlikely to jeopardise the successful establishment of the preferred species. 

 

A realistic view is to accept that at least one follow-up herbicide treatment will be required AND that additional 

treatments will be required AFTER the area has been planted with the preferred species until such time as these 

plants are able to compete successfully against the alien plants which may emerge from propagules which were 

_____________________________________________________________________________________________ 
Rehabilitation and Conservation Management Plan for the Proposed Avoca South Industrial and Business Estate, Durban North, Kwazulu-
Natal 
May  2015  

 
 

30 



THEMTEK 
Environmental Consultancy  

not killed by the initial and follow-up treatment AND alien plants which invade from sources beyond the 

boundaries of the treated area which is being rehabilitated. 

 

A corollary to this last paragraph is that it should be appreciated at the outset that no matter how well plants of the 

preferred species become established and grow, the presence of even more species than are listed in Styles 

(2014) beyond the boundaries of ‘the site’ the propagules of which will be carried on to the site by uncontrollable 

vectors such as wind, birds, water entering upstream of the property, soil adhering to the tyres of vehicles etc. 

mean that some degree of alien plant control will be required throughout the existence of wetland on ‘the site’.  

 

Periodic burning - probably at least once every three years - of different portions of the wetland on ‘the site is likely 

to be the cheapest and the most effective control agent, but, the feasibility of using fire will obviously depend on 

the nature of the businesses which operate on ‘the site’ after it has been developed.    

 

Given the challenges which have been outlined above it is recommended that alien plant eradication commence 

in Wetland W4b and later be extended throughout Wetland W4a and from there into Wetlands W2f and ultimately 

W2e. This sequence is proposed because this sequence of wetlands coincides with the downhill i.e. south-

east/north-west gradient of the terrain at north-eastern end ‘the site’ which is occupied by wetland.   

 
Once the initial application of herbicide has taken effect the above-ground dead material in Wetland W4b should 

be removed and the boundaries of the three wetland soil zones determined, marked with tape, and planted with 

the appropriate preferred species.  

 

While the initial herbicide treatment should include Wetlands W4a, W2f and possibly also W2e, dead material 

should be left in situ, in these wetlands, unless it contains viable seeds or other propagules, in which case these 

should be removed as soon as is practical. 

 

The objective of leaving the dead material in situ until Wetland W4b has been planted and the secondary alien 

plant invasion in this wetland has been brought under control is to try and reduce the numbers of wind-borne 

seeds of alien plants growing in the surrounding areas, reaching the soil surface of Wetlands W4a, W2f and W2e. 

 

_____________________________________________________________________________________________ 
Rehabilitation and Conservation Management Plan for the Proposed Avoca South Industrial and Business Estate, Durban North, Kwazulu-
Natal 
May  2015  

 
 

31 



THEMTEK 
Environmental Consultancy  

Once the plants of the preferred species planted into Wetland W4b have established and grown to a stage where 

they are likely to reach their reproductive capabilities with little follow-up weed control, the dead material should, 

unless a second application of herbicide is first required, be removed from a suitably large area in Wetland W4a; 

the wetland soil zones identified and marked out and then planted.    

 

As the programme continues knowledge of which herbicides are most effective for the various species that are 

present and how and when to apply them will increase and the size of areas that are cleared, wetland soil zones 

mapped and delineated and planted can be increased.   

 

Planting densities in each wetland soil zone for the appropriate species should be as recommended in Table 5. 

 

Wherever possible, in order to attain maximum aerial cover as rapidly as possible, the largest possible plants that 

are available (and can be afforded) should be used. 

 

No form of fertilizer, or soil ameliorant such as lime, should be used in the planting of any wetland and neither 

should any fertilizer or soil ameliorant be allowed to enter any wetland from any adjacent area which is being 

prepared for or is in the process of being revegetated.  

 

It is essential that survival of all plants be monitored closely for at least the first eight weeks from the day following 

their planting and that dead plants be replaced as soon as possible.  

 

If small plugs are used, and the soil into which they are to be planted is dry, it will be necessary to add a suitable 

hydroscopic gel to the receiving cavity at the time the plug is planted. 

 

If a gel is required it is essential to ensure that it is of a type which will not cause the plug to be pushed upwards 

as the gel undergoes alternating cycles of hydration and dehydration. If the plug is raised too far above the 

surface of the cavity in which it is planted it may die as a consequence of damage that will be caused to the 

sensitive zone, referred to as the root collar, which exists between the base of the leaves and the upper parts of 

the root system. 
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Concern may exist that because plugs are likely to be supplied in a growing medium, such as composted pine or 

wattle bark, that the fragments of medium will dissociate from the root mass (root ball) if the plug is planted into a 

cavity which is beneath water and that this will result in damage to the root mass. This will not occur to any 

significant degree provided that when it is planted the plug is fully mature relative to the volume of the cavity in 

which it has been grown. 

 

It is essential that when a plug is planted that the receiving cavity is slightly deeper than the length of the root ball 

so that when the cavity is pinched closed a slight depression remains around the base of the leaves. This is 

especially important if the plugs are small and planted into dry soil EVEN though hydroscopic gel has been added 

to the cavity.  

 
5.2.2.2 Removal & control of alien problem-plants and intensive planting throughout Wetlands W2b, W2c 
and W2f  
Herbiciding and removal of existing alien plants, controlling re-invasions, delineation of zones of wetland soils and 

planting should follow the same guidelines as described in Section 5.1.2.1 above with work proceeding 

downstream from Wetland W2c towards the area of Wetland W2b which is indicated in Figure 6 as requiring 

Intensive planting throughout. 
 

5.2.2.3 Removal & control of alien problem-plants and patch planting throughout Wetlands W2a and W2d  
The first step in the rehabilitation of these two wetlands is to create a map which shows the locations of clumps of 

existing wetland species which must be retained. 

 

The map should show the locations of all existing patches that are larger than 4m2 and the species (sp. or spp.) 

which characterise(s) them. 

 

This information, together with the map of the wetland soil zones is needed in order to accurately determine the 

quantities and sizes of plants of the various species which are to be supplied by the grower(s). 

 

During the clump-mapping exercise each clump must be marked with a clearly visible coloured stake or some 

similar item. 
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If good photographs of the species which comprise these clumps do not already exist this shortcoming must be 

addressed during the mapping and pegging exercise. 

 

After the clump mapping exercise has been completed the person who has undertaken the mapping and staking 

must take the person who in charge of the herbicide-application team through the wetland, together with the 

clump map, and ensure that the person in charge of the herbicide-application team not only knows where the 

clumps are but is able to identify the species which characterise each clump. 

 

This exercise should then be followed by the person in charge of the herbicide-application team taking his/her 

team through the wetland and briefing all staff who will be involved in applying herbicides. 

 

It is essential that when herbicides are applied this is done when the risk of a herbicide being spread by wind is 

negligible. 

 

It is also essential that the nozzles of the pack-sprays are of a type which will emit a narrow cone of herbicide.  

 

Depending on the distances between existing clumps it may also be necessary to ensure that the nozzle of each 

pack-sprayed is shrouded. This is most easily done by inserting the nozzle through the top of a 2l plastic cool 

drink bottle, the base of which has been cut off. The shaft of the pack-spray is pushed into the bottle to a point 

where the nozzle is ca.5cm inside the bottle relative to the rim of the removed base. 

 

Rehabilitation should commence at the upper end of Wetland W2d and be extended downstream. 

 

Removal of dead material, mapping and delineation on the ground of wetland soil zones (if this has not already 

been done across the entire wetland) should be done in corridors the long axis of which is aligned more or less 

north-west/south east so that the corridor extends across all soil zones which may be present. 

 

The width of the corridors can be determined on the basis of what has been learnt during the rehabilitation of 

wetlands that are upstream.    
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Trees: careful consideration must be given to the fate of tall alien trees that are growing in and along the margins 

of the wetlands which occur on ‘the site’ and will be poisoned with herbicide.  

 

Such tall dead trees can serve as perching, over-night roosts and even nesting sites for a variety of birds which 

are associated with wetland habitats. Allowing such dead trees to remain and attract these birds is obviously a 

means of increasing the biodiversity of a wetland. However, there is a negative aspect to providing such sites 

because the variety of birds which will use them will undoubtedly include species that serve as vectors for the 

distribution of propagules of some of the more aggressive alien problem plant species which occur in the wetlands 

on ‘the site’. 

 

Therefore, a decision needs to be made early in the rehabilitation programme as to whether such poisoned trees 

will be allowed to remain in which case the likely consequences of high levels of alien plant invasions in the 

vicinity of such trees must be factored into the overall alien plant control programme, which, as has already been 

pointed out, must be accepted as an open-ended programme. 

 

A further item that should be considered in deciding the fate of these poisoned trees is that if after some time it is 

decided that the level of re-invasion by alien plants that is associated with these trees is unacceptable and that 

they should be removed, felling and removing them may cause damage to parts of the wetland which have been 

successfully rehabilitated through planting and careful management. 

  

5.2.2.4 3 Removal & control of alien problem-plants and intensive planting along channel margins of W1 
In the same manner which has been described for the herbiciding and planting of Wetlands W2b, W2e, W2f and 
W4b, a strip of Common Reed (Phragmites australis) should be planted along both margins of this channel. 

 

Ideally, each strip should not be less than 3m wide and the habitat should be permanently or semi-permanently 

wet.  

 

The intention of this planting is to provide some measure of stabilization to the margins of this channel. 
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5.2.3 Rescue of plants of possible Kniphofia baurii 
Until such time as rehabilitation of the wetlands on ‘the site’ has been completed and a suitable substitute site can 

be identified it is recommended that these plants should be relocated to a suitable facility such as a botanical 

garden. 

 

5.3 Establishing a new initial vegetation cover in non-wetland areas 
The areas referred to here are the ca.17.70ha of steep banks which will be created as a result of cutting the 

various platforms which are shown in, for example, Figure 5, and the areas shown in Figure 4 as “23 Conservation 

10598m2” and “5  Conservation 70400m2”. 

 

Because of the characteristics of the rainfall which may occur on ‘the site’ which are described in Section 4.1 and 

the physical properties of the soils Section 4.3, it is recommended that at least the initial plant cover which is 

established in these areas is Couch Grass variety Sea Green (Cynodon dactylon var. Sea Green). 

 

This recommendation is based on the following: 

 Cynodon dactylon var. Sea Green is a sterile variety of a locally-occurring indigenous grass which, if 
planted correctly spreads rapidly to form a dense mat of stolons (i.e. stems which grow across the surface) 
which produces a canopy which is very effective in dissipating the erosive potential of rain drops. 

  C. dactylon var. Sea Green also produces underground rhizomes (i.e. stems which grow beneath the 
surface up to depths of a meter or more) thereby forming an effective soil-binding system. 

 Couch Grass lawns require frequent mowing throughout the growing season in particular to maintain 
vigour and promote formation of stolons. This not only serves to maintain an effective cover on the soil but 
frequent mowing will also contribute significantly to the control of invasive alien problem plants. 

 Invasive alien problem plants are controlled not merely by mowing but also by the difficulty which 
seedlings of such alien species encounter in trying to out-compete a vigorously-growing mat of Couch 
Grass. 

 Couch Grass is a sun-loving plant which is intolerant of shade. Therefore, in the case of steep banks which 
will be heavily shaded an alternative species, such as Buffalo Turf grass (Stenotaphrum secondatum) 
should be used. Couch Grass is an aggressive and widespread invader of sugar cane and it was seen in 
many places on the property during the two site visits. Therefore, it may be questioned: “Why not just 
propagate the local material which is growing in the existing areas on ‘the site, which are under sugar 
cane?” The answer is that not all species and varieties of C. dactylon can be used to establish a dense 
lawn with numerous deep rhizomes as is the case with C. dactylon var. Sea Green. Furthermore, since it is 
very likely that the Cynodon which was seen on ‘the site’ may not have arrived as seed, it cannot therefore 
be Variety Sea Green which is a sterile variety.  
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 Cynodon is often included in seed mixes for hydroseeding. However, as has already been mentioned – C. 
dactylon var. Sea Green is sterile – it is impossible to include it in such mixes. A further point is that almost 
all the Cynodon seed which is commercially available in RSA is produced from plants growing in either the 
USA or Australia. Consequently, unless the variety is stipulated on the packaging (seldom the case) one 
cannot be certain that the seed which is hydroseeded on a particular area will be climatically suited to the 
area. Failure to get a good ‘take’ and rapid spread can prove very costly on areas where establishment 
has to be done during the wet season in areas prone to high rainfall. 

 Cynodon, especially when it is well maintained, is evergreen with a low fuel load and therefore does not 
form a vegetation cover which constitutes a fire hazard.   

 
In the light of the above it is recommended that C. dactylon var. Sea Green be established by planting it either as 

sprigs, runners or plugs. 

 

Plugs, especially if planted correctly at a high density i.e. 16 plugs/m2 during the growing season are likely to 

result in 80% cover within 4 – 6 weeks. 

 

If sprigs or runners are planted they may take several weeks longer than plugs which are planted at 16 plugs/m2   

to achieve a canopy cove of 80%. 

 

If sprigs are planted they should be planted, equidistant from each other, at a density of not less than  

40 sprigs/m2. 

 

If runners are planted they must be planted in shallow trenches, ca.8cm deep, and not more than 120cm apart, 

with approximately 40% of their live foliage projecting above the soil surface. 

 

As in the case of plugs, sprigs and runners must also be planted with hydroscopic gel. 

  

Sods i.e. blocks of living grass with a short closed canopy and a shallow root system, may be preferred on very 

steep slopes on which an ‘instant’ cover is required. 

 

However, if sods are to be used they must be anchored securely on to the slope and the underlying surface on 

which they are placed, properly prepared. 
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Details regarding anchoring and preparation of the underlying surface need to be formulated once the dimensions 

and gradients of slopes requiring sods are known together with various characteristics of the substrate on which 

they are to be placed. 

 

On steep slopes i.e. slopes steeper than 1:6 the use of a biodegradable geofabric, such as Geojute®, is 

recommended when planting either plugs or sprigs and, in some instances, also sods. 

 

In addition berms and/or synthetic logs are also likely to be required. 

   

C. dactylon var. Sea Green responds well to applications of fertilizer. In this regard particular care must be taken 

when applying nitrogenous fertilizers to ensure that runoff from these areas does not enter the wetland areas as 

this may result in eutrophication of water present in these areas. 

The approximate cost in October 2014 of planting plugs and sprigs of C. dactylon var. Sea Green provided by the 

landscape contractor who visited  a large nearby property with me on 16 May 2014 are as follows: 

“1. Land preparation in 100m-wide eastern boundary buffer zone and other open space areas indicated in Figure 
6 for planting with plugs or sprigs or sod: R 4.75/ m2. 
2. Planting Sprigs: R11.5/m2, Planting Plugs: R16.5/m2 and Planting Sods: R25/m2 in remaining areas of non-
wetland open space. These prices s include purchase price of sprigs, plugs and sods. 
3. Installation of GEOJUTE R12.25/m2.” 
 

5.4 Additional recommendations 
The following additional recommendations, some of which have already been described, are made. 

 When platforms are developed topsoils and subsoils must be stacked separately. 

 Preferably, soils derived from the Berea Formation should not be mixed with soils derived from Ecca 

shale.  

 If mixing of soils is unavoidable, samples should be taken to determine particle size distribution i.e. %% of 

sand, silt and clay and plant nutritional status in order to determine watering and fertilizer requirements. 

This could result in considerable saving in fertilizer costs.  

 A close watch must be kept on soil stacks and suitable measures taken – such as the application of 

herbicides – to reduce the abundance of seeds of alien problem plant species present in the soil before it 

is spread and planted. Indeed, consideration should be give to regularly watering and turning stacks in 

order to promote frequent germination of the seeds of such species.    
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