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EROSION MANAGEMENT PLAN 

 

1. PURPOSE 

The purpose of the erosion management plan is to implement avoidance and mitigation measures to reduce 

the erosion potential and the likely impact of erosion associated with the construction and operational phases 

of the proposed facility. As part of the management plan, measures to protect hydrological features from 

erosion damage are included. 

2. SCOPE AND LIMITATIONS 

This plan is intended at introducing measures aimed at reducing the negative impacts of erosion on 

biodiversity as well as reducing the vulnerability of the site to erosion problems during the construction and 

operational phases of the development. The focus is on managing runoff and reducing the construction 

phase impact on ecologically sensitive areas. The plan does not cover engineering-side issues which are of 

relevance to soil management and erosion. Therefore, issues such as the potential presence of heaving clays, 

compressible soils, perched water tables, dispersive soils and corrosive groundwater at the site are beyond 

the general scope of this study and are not directly dealt with. These issues would need to be addressed and 

their relevance assessed during detailed geotechnical investigation of the site. 

3. BACKGROUND 

3.1 Types of Erosion  

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

briefly described below: 

a. Raindrop impact  

This is the erosion that occurs due to the “bomb blast” effect of raindrop impact. Soil particles can be blasted 

more than a meter into the air. Apart from loosening soil particles, the effect can also break soil aggregates 

apart and form a clay seal on the surface which resists infiltration and results in increased levels of runoff. This 

effect is most important when large areas of exposed soils are present. If the site is cleared, then this effect will 

play an important role as it results in the soil surface becoming sealed which reduces infiltration and increases 

runoff, leading to erosion. 

b. Sheet Erosion 

This is 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. This is likely to be an important erosion type at 

the site given the gently sloping nature of the site and the susceptible soils. 

c. Rill Erosion 

This is 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.  

d. Gully Erosion 
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This is the removal of soil from the surface and sub-surface caused by concentrated runoff eroding channels 

greater than 300mm deep. Gully erosion often begins as rill erosion. 

e. Wind Erosion 

Wind erosion results from soil particles being picked up, bounced or moved by the wind. Wind erosion is 

primarily a problem in arid areas and may affect sands soils as well as fine-textured soils. Vegetation cover is 

usually an effective barrier to wind erosion, but large soils losses or degradation can occur in disturbed areas 

or on croplands.  

4. PROMOTING FACTORS 

Rainfall characteristics 

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.  

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 cause runoff velocities to increase, 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 cover such as vegetation and mulch 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. In this regard it is important 

to note that many of the practices which are used to enhance rehabilitation potential are also useful 

in reducing erosion potential. 

5. EROSION AND SEDIMENT 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; and 

» Prevent damage to hydrological features such as drainage lines or wetlands, either within or adjacent 

to the site. 

These goals can be achieved by applying the following principles:  
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1. Integrate project design with site constraints.  

2. Plan and integrate erosion and sediment control with construction activities.  

3. Minimise the extent and duration of disturbance.  

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

5. Use erosion controls to prevent on-site damage. 

6. Use sediment controls to prevent off-site damage.  

7. Control erosion and sediment at the source.  

8. Stabilise disturbed areas promptly.  

9. 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 erosion 

management plan and the revegetation and rehabilitation plan should be 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. 

General factors to consider regarding erosion risk at the site includes the following:  

» Soil loss will be greater during wet periods than dry periods. Intense rainfall events outside of the wet 

season, such as occasional unseasonal showers 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. Allied to this the fact that 

topsoil does not store well and should preferably be used within a month or at most within three months 

to aid in the revegetation and rehabilitation of disturbed areas.  

» Phased construction and progressive rehabilitation are important elements of the erosion control strategy.  

» The extent of disturbance will influence the risk and consequences of erosion. Therefore large areas should 

not be cleared at a time, especially in areas such as slopes where the risk of erosion is higher. 

6.1 Concentration of flows into downstream areas 

Road crossings over drainage lines, streams and wetlands can impact downstream wetland ecosystems. 

Crossings that result in narrowing of the downstream system can result in concentration of flows and 

channelisation downstream. This may result in a loss of wetland function, and result in the drying out and 

shrinkage of the wetland area. Erosion and increased vulnerability to invasion of drier banks by alien 

vegetation may occur. 

Culverts should be adequately spaced such that they do not result in shrinkage of downstream wetlands. 

Where roads cross minor drainage channels, a single culvert may be adequate, aligned with the downstream 

drainage line. Where more substantial wetland systems are intercepted by a road, sufficient culverts should 

be provided such that downstream shrinkage of wetland width does not occur. Moreover, culverts should be 

aligned, as far impossible, with existing, natural channels.  

All crossings of drainage systems should ensure that both surface and shallow subsurface flows can be 

accommodated where appropriate and that unnatural channelisation does not occur downstream. 
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7. Runoff Concentration 

The increase in hardened surfaces associated with roads, and other infrastructure will lead to a significant 

increase in volume and velocity of flow generated from these areas during large rainfall events. 

Runoff from road surfaces is usually channelled off the road surface towards the downslope side of the road. 

On steep slopes, the volumes and velocity of runoff generated may result in erosion of the surrounding areas. 

Therefore, specific measures to curb the speed of runoff water is usually required in such areas, such as rock 

beds or even gabions. In addition, these areas should be monitored for at least a year after construction to 

ensure that erosion is not being initiated in the receiving areas. Once erosion on steep slopes has been 

initiated, it can be very difficult to arrest. 

7.1 Diversion of Flows 

Diversion of flows from natural drainage channels may occur when roads interrupt natural drainage lines, and 

water is forced to run in channels along the manipulated road edge to formalized crossing points. Even slight 

diversion from the natural drainage line can result in excessive downstream erosion, as the new channel cuts 

across the slope to reach the valley bottom. Should the access road to the site traverse any major drainage 

lines, the following principles should apply: 

» Adequate culverts should be provided along the length of all roads to prevent diversion of flow from 

natural drainage lines; 

» Culverts should be carefully located, such that outlet areas do in fact align with drainage lines; 

» The downstream velocity of runoff should be managed, such that it does not result in downstream erosion 

– on steep slopes, where roads have been constructed on cut areas, allowance should be made for 

culverts to daylight sufficiently far down the slope that their velocities are managed and erosion does not 

occur; 

» Where necessary, anti-erosion structures should be installed downstream of road drains – these may 

comprise appropriate planting, simple riprap or more formal gabion or other structures; 

» Roads and their drainage system should be subject to regular monitoring and inspection, particularly 

during the wet season, so that areas where head cut erosion is observed can be addressed at an early 

stage; and 

» Monitoring Requirements.  

7.1.1 Construction Phase 

The following monitoring actions should be implemented during the construction phase of the development.  

Monitoring Action Indicator Timeframe 

Identify all river and drainage 

line crossings affected by the 

development 

Map of sites of potential concern Preconstruction 

Monitor cleared areas for 

erosion problems 

Record of monitoring site, problems 

encountered and remedial actions 

implemented 

Monthly during the rainy season and 

following significant rainfall events otherwise 

Monitor vegetation clearing 

activities near sensitive areas 

such as wetlands or drainage 

lines 

Activity log of monitoring actions and 

any mitigation and avoidance 

measures implemented 

Monthly during the rainy season and 

following significant rainfall events otherwise 
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Monitor revegetated and 

stabilised areas 

Record of monitoring site, problems 

encountered and remedial actions 

implemented 

Monthly during the rainy season and 

following significant rainfall events otherwise 

7.1.2 Operational Phase  

The following monitoring actions should be implemented during the operational phase of the development: 

Monitoring Action 

 

Indicator Timeframe 

Monitor for the development of new erosion problems 

across the site, with a focus on areas where water has 

been diverted or collected from upslope onto 

downslope areas 

Map of erosion problem areas Quarterly 

Document erosion control measures implemented Records of control measures and their 

success rate. 

Quarterly 

Document the extent of erosion at the site and the 

remedial actions implemented 

Decline in erosion and vulnerable 

bare areas over time 

Biannually 

 


