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1. PURPOSE 

 

The Erosion and Soil Management Plan (ESMP) addresses the management and mitigation of 

significant impacts relating to soil erosion on the proposed site for the proposed Isundu Sub 

Station. The aims of the ESMP are to provide: 

 

 A general framework for erosion management, which enables contractors to identify 

areas where erosion can be accelerated from their actions. 

 An outline of general methods to monitor, manage and rehabilitate erosion to ensure that 

all erosion caused by this development is addressed. 

 

This ESMP serves as a guideline to be applied by all contractors on the Isundu Sub Station. 

This plan is a legally authorised document that must be implemented to fulfil the requirements 

of the environmental authorisation. However, this management plan is an evolving guideline 

that needs to be updated or adapted as conditions change within the project area, and 

successes and failures of procedures are identified. 

 

The objectives of the ESMP are: 

 

 To reduce the effects of raindrop splash erosion on exposed soil surfaces. 

 To keep rainwater on the soil surface for as long as possible to increase the infiltration 

rate and reduce surface runoff. 

 To reduce the speed of surface runoff to reduce the erosion effect of the soil surface. 

 To provide methods to retain soil, debris, seed banks and organic matter being carried 

away by runoff. 

 To improve water retention of the area. 

 

 

2. APPLICABLE LEGISLATION AND STANDARDS 

 

There are a host of legal requirements (National, Provincial and Local Government spheres) to 

which the project proponent must adhere for the proposed development. Fundamentally, the 

proponent is required to include and integrate environmental principles and values into all 

planning and implementation procedures taken for development purposes.  

 

Underlying the reasoning above is the Constitutional right that people have to environmental 

protection, as set out in the Bill of Rights in the Constitution (Section 24). These rights have 

now been interpreted and included into the National Environmental Management Act, 1998 (Act 

107 of 1998), which, together with other national and provincial legislation, governs the way 

environmental principles are incorporated into any form of development. 

 

Soil conservation pertaining to erosion has been included in South African legislation since the 

1930s and internationally there are standards that have been set by funding institutions such as 

the International Financial Corporation and the World Bank to address soil erosion during the 

lifecycle of developments. As such, this document outlines what the developer needs to 

implement to meet the South African legislative requirements and international standards 

concerning monitoring, managing and rehabilitating soil erosion on the proposed Isundu Sub 

Station. 
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2.1 National Environmental Management Act, 1998 (Act 107 of 1998) 

 

The National Environmental Management Act, 1998 (Act 107 of 1998) (NEMA) provides for the 

right to an environment that is not harmful to the health and well being of South African citizens. 

In addition, there is recognition that development must be socially, environmentally and 

economically sustainable, and that the disturbance of ecosystems and loss of biological 

diversity are avoided, or, where they cannot be altogether avoided, are minimised and 

remedied (Government Gazette, 1998). 

 

2.2 Conservation of Agricultural Resources Act 43 of 1983 

 

The aim of the Conservation of Agricultural Resources Act, 1983 (Act 43 of 1983) (CARA) is to 

provide for control over the utilisation of the natural agricultural resources within South Africa 

and to promote the conservation of soil and water resources, indigenous vegetation and the 

control of invasive plants. 

 

Thus, in terms of CARA, the landowner or land user is responsible for the maintenance of all 

soil conservation works located on his/her property. Added to this, the maintenance and 

improvement of the structure and function of wetlands furthers the aims of CARA. 

 

2.3 Environment Conservation Act 73 of 1989 

 

The primary objective of the Environment Conservation Act, 1989 (Act 73 of 1989) (ECA) is to 

provide for the effective protection and controlled utilisation of the environment. In terms of 

Section 20 of ECA, all wastes generated from the construction and operational phases of a 

development may only be disposed at licensed waste disposal sites.  

 

Cognisance must also be taken of the relevant provincial legislation given that controlling 

authority and regulations pertaining to litter in terms of ECA (Sections 19, 19A and 24A) have 

been delegated to provinces. 

 

2.4 National Forests Act, 1998 (Act 84 of 1998) 

 

PROTECTED TREES (NATIONAL PROTECTION) 

In terms of the National Forests Act, 1998 (Act 84 of 1998), trees in natural forests or protected 

tree species (as listed in Government Gazette Notice 1012 of 27 August 2004) may not be cut, 

disturbed, damaged, destroyed and their products may not be possessed, collected, removed, 

transported, exported, donated, purchased or sold, except under licence granted by the 

Department of Agriculture, Forestry and Fisheries (formerly the Department of Water Affairs 

and Forestry). Each application is evaluated on merit (including site visits) before a decision is 

taken whether or not to issue a licence (with or without conditions). Such decisions must be in 

line with national policy and guidelines. 

 

PROTECTED TREES (PROVINCIAL PROTECTION) 

Certain indigenous plant and animal species in KwaZulu-Natal are provided with special 

protection under KwaZulu-Natal nature conservation legislation and permits are required from 

Ezemvelo KZN Wildlife (EKZNW) for their removal, destruction or translocation. 
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2.5 Natal Nature Conservation Ordinance (Ordinance 15 of 1974) 

 

The main aim of the Natal Nature Conservation Ordinance (Ordinance 15 of 1974) is the 

protection of the natural resources of the province of KwaZulu-Natal. In particular, the 

Ordinance provides local conservation authorities with the power to enforce the protection of 

the province’s resources through a permitting system, which is legally binding. Of particular 

relevance to the proposed construction of the proposed Isundu Sub Station are the 

requirements for permits for the removal or destruction of protected indigenous amphibians, 

invertebrates or reptiles (Section 106 and Schedule 7 and 12a of the Ordinance), the removal 

or destruction of wild birds (Section 117 and Schedule 9 and 12a of the Ordinance) and the 

removal or destruction of protected plant species (Section 190 – 211 and Schedule 11, 12 and 

12a of the Ordinance). 

 

 

3. TYPES OF EROSION 

 

Erosion comes in several forms, some of which are not immediately apparent. The major types 

of erosion are briefly described below. 

 

Raindrop impact  

This type of erosion occurs due to the “bomb blast” effect of raindrop impact. Soil particles can 

be blasted more than a metre into the air.  

 

Sheet erosion  

This type of erosion involves the removal of a shallow and uniform layer of soil from the 

surface. It is caused initially by raindrop splash and then by runoff. Sheet erosion is often 

difficult to see as no perceptible channels are formed. Accumulated sediment at the bottom of 

the slope is often the only indicator.  

 

Rill erosion  

This type of erosion is caused through the removal of soil from the surface whereby small 

channels or rills up to 300 mm are formed. It is caused by runoff concentrating into 

depressions, wheel tracks etc.  

 

Gully erosion  

This type of erosion involves the removal of soil from the surface and sub-surface by 

concentrated runoff eroding channels greater than 300 mm deep. Gully erosion often begins as 

rill erosion, which is not addressed.  

 

 

4. FACTORS LEADING TO EROSION 

 

Rainfall 

High-intensity, short-duration storm events have much greater erosion potential than low 

intensity, longer duration storm events with the same runoff volume. Intense storms produce 

larger raindrops, and are more likely to break up the soil and dislodge particles. The erosion 

potential of rainfall is dependent on its geographical location. Rainfall within the winter-rainfall 

region is generally less erosive than rainfall within the summer rainfall region of South Africa.  
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Soil erodibility  

Soil erodibility is determined by the soils ability to resist detachment and transport due to 

rainfall, runoff and infiltration capacity. Well-structured soils with a high clay content are 

generally least erodible. Some clays are dispersible meaning that they break down when wet 

and become highly erodible. Silts and fine sands are highly erodible.  

 

Length and steepness of slope  

Steeper slopes result in higher runoff flow velocities, resulting in increased erosion. As the 

slope length increases, the opportunity for runoff to concentrate and achieve an erosive velocity 

increases.  

 

Soil surface cover  

Soil surface covers such as vegetation and mulches protect the soil surface from raindrop 

impact, reduce flow velocity, disperse flow, and promote infiltration and the deposition of 

sediment. This is a basic principle underlying many erosion control approaches which aim to 

modify the surface characteristics in order to reduce the flow velocity and reduce the potential 

for erosion.  

 

 

5. EROSION CONTROL PRINCIPLES  

 

The goals of erosion and sediment control during and after construction at the site should be to:  

 

 Protect the land surface from erosion. 

 Intercept and safely direct run-on water from undisturbed upslope areas through the site 

without allowing it to cause erosion within the site or become contaminated with 

sediment.  

 Progressively revegetate or stabilise disturbed areas.  

 

These goals can be achieved by applying the following principles:  

 

 Integrate project design with site constraints. 

 Plan and integrate erosion and sediment control with construction activities. 

 Minimise the extent and duration of disturbance. 

 Control stormwater flows onto, through, and from the site in stable drainage structures.  

 Use erosion controls to prevent on-site damage. 

 Use sediment controls to prevent off-site damage.  

 Control erosion and sediment at the source. 

 Stabilise disturbed areas promptly. 

 Inspect and maintain control measures.  

 

 

6. ON-SITE EROSION MANAGEMENT 

 

Exposed and unprotected soils are the main cause of erosion in most situations. Therefore, the 

ESMP and the Revegetation and Rehabilitation Plan are closely linked to one another and 

should not operate independently, but should rather be seen as complementary activities within 

the broader environmental management of the site and should, therefore, be managed 

together.  
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General factors to consider regarding erosion risk at the site include the following:  

 

 Soil loss will be greater during wet periods than dry periods. Intense rainfall events 

outside of the wet season, such as occasional summer thunder storms can also, 

however, cause significant soil loss. Therefore, precautions to prevent erosion should be 

present throughout the year.  

 Soil loss is related to the length of time that soils are exposed prior to rehabilitation or 

stabilization. Therefore, the gap between construction activities and rehabilitation should 

be minimized. Added to this, topsoil does not store well and should be used as soon as 

possible to aid in the revegetation and rehabilitation of disturbed areas. 

 

 

7. SOIL MANAGEMENT 

 

Where excavation is required during construction, soil management practices must be adhered 

to in order to limit soil loss and encourage rehabilitation efforts post-construction. The two most 

import aspects to consider when removing topsoil are the depth of soil to remove, and the 

conditions for storing topsoil. 

 

7.1 The correct handling of top soil 

 

Topsoil must be retained on site in order to be used for site rehabilitation. The correct handling 

of the topsoil layer is, in most cases, the key to rehabilitation success. Local and international 

studies indicate that the correct handling of topsoil is vital in conserving the seed bank and 

nutrients which occur within this layer, thereby ensure rehabilitation success. 

 

7.1.1 Management measures to be implemented for the handling of topsoil 

 

 It is important that the correct depth of topsoil is excavated in order to ensure good plant 

growth. At the proposed Isundu Sub Station site it is recommended that the top 30 cm of 

soil be viewed as topsoil (if the excavation is too shallow, then an important growth 

medium for new seedlings could be lost. If the excavation is too deep, this could lead to 

the dilution of the new seed and nutrient rich topsoil with deeper sterile soils).  

 Topsoil must not be mixed with deeper soils (the mixture of topsoil with the deeper sterile 

soil hinders the germination of seeds. The mixing of soil layers also leads to the dilution 

of nutrient levels, which are at highest concentration within the topsoil, resulting in lower 

levels of nutrients available for seedlings). 

 Topsoil should be handled twice, once to strip and stockpile and once for rehabilitation. 

 

7.2 Storage of topsoil 

 

Topsoil must be stored separately from other soils until construction in an area is complete. 

Ideally, removed topsoil should be re-applied immediately. The next best option is to minimize 

the duration of topsoil storage as the storing of topsoil for long periods (> 3 months) leads to 

seed bank depletion following germination during storage, and anoxic conditions developing 

inside large stockpile heaps. 

 

Even in small stockpiles, it is likely that a high proportion of micro-organisms, fungi and soil 

biota are killed. Associated with the loss of biological communities is a significant depletion in 

soil nutrients. The length of time that the top soil is stored is also important as the viability of the 

seeds, the activity of the biological elements and the nutrients present in the soil reduce with 

time. This is due to the creation of anaerobic conditions, which occur within the topsoil heaps 

which results in the decomposition of biological material. 
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7.2.1 Management measures to be implemented for the storage of topsoil 

 

 Topsoil should be stockpiled for periods of less than 3 months (1 month being the 

optimal duration. A storage period for topsoil of less than 3 months is recognized 

internationally as best practice). 

 Topsoil stockpiles should not exceed a height of 1 m in order to preserve micro-

organisms within the topsoil, which can be lost due to compaction and lack of oxygen.  

 Topsoil should not be stripped or stockpiled when wet, as compaction will occur.  

 Overburden must not be mixed with topsoil stockpiles.  

 All stockpiles must be positioned away from drainage lines.  

 Sediment fencing should be erected down slope of all stockpiles to intercept any 

sediment runoff from the stockpiles.  

 Sediment fencing should be erected upslope of topsoil stockpiles to prevent upslope 

runoff from eroding the topsoil stockpiles.  

 

7.3 Prevention of wind erosion 

 

After replacement of the topsoil layer during rehabilitation, it is important to ensure that the 

areas are protected against wind erosion in order to prevent topsoil from being blown away. In 

undisturbed areas, fully-grown plants provide protection to seedlings and sensitive species 

against strong winds. In a disturbed area, however, there is nothing to reduce the wind speed, 

resulting in new seedlings and relocated plants being easily buried or blown away. The strong 

winds also results in erosion and the loss of valuable topsoil, which makes rehabilitation even 

more difficult.  

 

7.3.1 Management measures to be implemented for the prevention of wind erosion 

 

 The use of wind nets has been shown to be an effective method of minimizing the loss of 

soil through wind erosion. It is, therefore, important that wind nets are erected as soon as 

the topsoil is replaced in an area. If correctly implemented, the use of wind nets in 

rehabilitation areas can assist in reducing the wind speed and protect new plant growth.  

 

 

8. SOIL EROSION ON SITE 

 

The proposed Isundu Sub-station site is situated near Ashburton, within the Mkhambathini 

Local Municipality, KwaZulu-Natal.  

 

8.1 Topography 

 

The topography of the site is undulating with local high points along the south-east and north-

west borders. From here, the ground slopes down with gradients of between 1:50 and 1:15. 

 

8.2 Geology and Soils 

 

The site is underlain at a relatively shallow depth by Diamictite sedimentary rock layers and 

boulder shales belonging to the Dwyka Formation within the Karoo Sequence. These occur as 

a very soft to soft rock tillite, which is overlain by a horizon of medium dense to dense residual 

soil. A thin colluvial horizon, on average 0.7 m thick, covers the entire site (Geopractica, 2012). 

 

For the identification of erosion sources, site-specific information must be acquired during the 

design phase of the proposed development to establish the various on-site parameters 

associated with soil erosion in the study area. These data will include: 
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 The mechanisms of erosion taking place. 

 The various soil environments within which the erosion takes place. 

 The significance of erosion should it continue unabated. 

 Whether such erosion is natural or a function of anthropogenic disturbance.  

 

Remedial actions must be established to ensure that existing erosion concerns are addressed 

with an erosion control strategy towards long-term rehabilitation.  

 

The following generic points should be noted regarding the erosion risk in the study area: 

 

 Soil loss from the site is related to the time that the soils are exposed, prior to 

rehabilitation/stabilization. The time from commencement of construction to rehabilitation 

should be restricted to a minimum.  

 Rehabilitation efforts should commence as soon as practical once construction activities 

are completed at a particular location. 

 Construction staging and progressive rehabilitation of disturbed areas is important. 

 The extent of the disturbance will influence the risk and consequence of erosion at the 

site. 

 

8.2.1 Management Measures to be implemented for the prevention of erosion on site 

 

Erosion Prevention 

 Stabilised Site Access. Measures are required to prevent unnecessary erosion at 

construction sites. Recommendations to minimize such erosion potential include the 

following: 

 Access to building sites should be restricted to a single location. 

 Construct a stabilized site access at the entrance to the construction site. 

 Access roads to the Isundu Sub Station site should be kept to a minimum and be 

well delineated. Drivers must be informed of these access roads. 

 Temporary access roads used during the construction process should be removed 

and the area rehabilitated upon completion of the construction phase. 

 Sediment fences may be utilized as a temporary measure during the construction phase 

in order to minimize sediment movement off site.  

 Prevent the concentration or flow of surface water or storm water down cut or fill slopes 

or along pipeline routes or roads and ensure measures to prevent erosion are in place 

prior to construction. 

 Storm water and any runoff generated by hard surfaces should be discharged into 

retention swales or areas with rock rip-rap. These areas should be grassed with 

indigenous vegetation. These energy dissipation structures should be placed in a 

manner that flows are managed prior to being discharged back into the natural 

environment, thus, not only preventing erosion, but also supporting the maintenance of 

natural base flows within these systems, i.e. the hydrological regime (water quantity and 

quality) is maintained.  

 Mitigate against siltation and sedimentation through the use of the above mentioned 

structures and ensure that all structures do not cause erosion. 

 Ensure that all storm water control features have soft engineered areas that attenuate 

flows, allowing for water to percolate into the local aquifers. 

 Minimise and restrict site clearing to areas required for construction purposes only and 

restrict disturbance to adjacent undisturbed natural vegetation. 

 Vegetation clearing should occur in parallel with the construction progress to minimise 

erosion and/or run-off.  

 If implementing dust control measures, prevent over-wetting, saturation and run-off that 

may cause erosion and sedimentation. 
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Construction and post construction rehabilitation activities include: 

 

 Proper stockpile management of topsoil will be required during the construction phase. 

 Rehabilitation of disturbed areas will commence as these areas become available for 

rehabilitation. 

 Disturbed areas will include, for example: the construction camp site, spoil sites, laydown 

areas, and the roadsides of new access roads. 

 

Rehabilitation steps to mitigate the eroded areas include: 

 

 Stockpiled topsoil must be evenly spread over disturbed areas (150 – 200 mm thick) just 

prior to planting/seeding. 

 Organic fertilizers or compost shall be used if site conditions require it and can be 

applied as part of hydro-seeding applications (if required). 

 Seed must be sown into weed-free topsoil that has been stockpiled (i.e. original topsoil). 

 Bare surfaces are grassed as soon as possible after construction to minimise the time of 

exposure, using locally indigenous runner grasses, such as Cynodon dactylon (Couch 

Grass), Dactyloctenium australe (L.M. Grass) or Stenotaphrum secundatum (Coastal 

Buffalo Grass). 

 Applying the seed through hydro-mulching (hydro-seeding) is advantageous (or organic 

mulching after seeding). 

 Watering is essential and rehabilitation should ideally occur during the wet season. 

 The topsoil in the area is vulnerable to erosion therefore the hydro-seeded surfaces must 

be covered with a shade cloth material or natural fibre (hessian material) to reduce the 

loss of soil while the plants establish. 

 Soil compaction should be minimised by keeping vehicle and construction plant access 

ways and parking areas to a minimum. 

 The re-growth of alien plant species (e.g. Cassytha filiformis*, Richardia brasiliensis*, 

Chromolaena odorata*, Senna occidentalis*) will need to be monitored and removed as 

per the Alien Vegetation Management Plan (See Appendix C of the EMPr). 

 The removal of aliens will be the responsibility of the contractor during construction and 

the project proponent during operation. The project proponent should implement the 

Alien Vegetation Management Plan. 

 Movement of livestock in newly rehabilitated areas must be restricted. 

 Generous watering during the first two weeks, or until the seeds have germinated, is 

required (unless adequate rainfall occurs), i.e. seed beds will need to be kept moist for 

germination to occur. 

 

 

9. CONCLUSION 

 

The ESMP is a document to assist the contractor, the developer and the ECO with guidelines 

on how to manage erosion, which is good practice to ensure minimisation of degradation to the 

environment. The management actions stipulated in this document must be adhered to as well 

as the conditions stipulated within the EMPr, EA, the Rehabilitation Plan and the Alien 

Vegetation Management Plan to achieve full compliance. 

 

                                                      
  Denotes alien invasive species 


