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 RELATED DOCUMENTS 

This Supplementary Report has been compiled to inform the mitigation and management of potential impacts to aquatic 

resources that may arise through the construction and operation of the National Route 2 (N2) Highway development along 

the Eastern Cape Wild Coast.  This EMPr must be read in conjunction with the Specialist Aquatic Assessment Report, as cited 

below: 

 

Macfarlane, D.M., van Deventer, R., Kotze, D. and Teixeira-Leite, A. 2016. SANRAL N2 Wild Coast Toll Highway: Specialist 

Aquatic Assessment Report.  Version 1.1.  Unpublished report prepared by Eco-Pulse Consulting for CCA Environmental. 

February 2016. 

 

 

KEY REFERENCES 

A number of key documents were referred to in compiling this Environmental Management Programme (EMPr), which 

included: 

 

 Construction Environmental Management Plan (CEMP) for Working for Wetlands Projects (SANBI Working for 

Wetlands Programme, 2010).   

 Guidelines for the in situ Management of Ecosystems in KwaZulu-Natal, according to Biodiversity Conservation 

Principles: Wetlands (Kotze and Cowden, 2009). 

 WETRehabEvaluate: Guidelines for the monitoring and evaluation of wetland rehabilitation projects (Cowden and 

Kotze, 2008).  
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GLOSSARY OF TERMS 

Environmental 
Management 
Programme (EMPr) 

Forms part of the overall management process which includes organisational structure, planning activities, 
responsibilities, practices, procedures, processes and resources for developing, implementing, achieving, 
reviewing and maintaining the environmental policy (DRAFT ISO 14 000, 1995). Details the methods and 
procedures for achieving environmental targets and objectives. 

Method Statement 
(MS) 

EMPR Method Statements address key activities with a high risk to aquatic resources.   These written 
statements contain details regarding construction procedures, materials (where applicable), timing, storage 
methods and sketches of proposed construction activities/works.  

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). 

Rehabilitation 

Rehabilitation or “rehab” for short in the environmental context refers to activities, measures and methods 
aimed at restoring integrity, functioning, process and characteristics of degraded ecosystems and natural 
habitats that have been disturbed by human activities mainly.  This may include areas that have been 
eroded, polluted or colonised by alien plants for example.  

Re-vegetation 
Refers to the process of reinstating natural vegetation in areas that have been disturbed/degraded by 
construction activities through planting, seeding, etc. 

Riparian (area/zone) 
Includes the physical structure and associated vegetation within a zone or area adjacent to and affected by 
surface and subsurface hydrologic features such as rivers, streams, lakes or drainage ways and are 
commonly associated with alluvial soils.   

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; and 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). 

 

 

LIST OF ACRONYMS & ABBREVIATIONS 

 

DEA  Department of Environmental Affairs  
DWS  Department of Water and Sanitation  
ECO  Environmental Control Officer  
EIA Environmental Impact Assessment 
EMC Environmental Monitoring Committee 
EMPr  Environmental Management Programme  
EO  Environmental Officer  
IAPs Invasive Alien Plants 
I&APs Interested and Affected Parties 
MS  Method Statement  
NEMA National Environmental Management Act No. 107 of 1998 
NEMBA National Environmental Management: Biodiversity Act No. 10 of 2004 
NWA National Water Act No. 36 of 1998 
PEM Project Environmental Manager 
RE  Resident Engineer  
SANRAL  South African National Roads Agency State Owned Company Limited 
WULA Water Use License Application 
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1 INTRODUCTION 

 

1.1 Overview of the Project 

The South African National Roads Agency Soc Limited (SANRAL) intends to two new “Greenfields” sections of road between 

Ndlawane and Ntafufu and between Lusikisiki and the Mtamvuna River just south of Port Edward as part of the N2 Wild 

Coast Toll Highway.  An existing road alignment upgrade will also take place between Ntafufu and Lusikisiki (Regional road 

R61).   A large number of wetland and river systems will be impacted by the road development project and crossings of large 

rivers will require appropriate road bridge infrastructure. 

 

1.2 Purpose and Scope of this document 

CCA are in the process of finalising an Environmental Management Programme (EMPr) for the N2 Wild Coast Toll Road.  The 

EMPr is essentially an environmental management tool used to ensure that the construction and implementation of the 

planned N2 road development is appropriately managed in order to prevent or limit potential negative impacts to the aquatic 

environment and has been designed to fulfil the environmental requirements for the protection of environmental resources 

as per the conditions of the Environmental Authorization for the project. 

 

This particular document is designed to inform the EMPr being developed by CCA for the N2 Wild Coast Toll Road 

development with a specific focus on specific management requirements, conditions and specifications for aquatic 

ecosystems (includes rivers and wetlands), as per the findings and recommendations set out in the Specialist Aquatic 

Assessment Report for the N2 Wild Coast Toll Road development (Macfarlane et.al., 2016).   

 

1.3 Development activities 

The road development project will involve a range of activities as described in the South African pavement engineering 

manual, Chapter 12: Construction Equipment and Method Guidelines (SANRAL) road construction.  A general description of 

activities associated with road construction are outlined in Table 1.    

 
Table 1. Typical activities associated with construction and maintenance of roads in South Africa. 

Construction activity General description 

Roadbed preparation 
 

Clearing of vegetation and associated organic material (roughly 200 mm) below the natural ground level. 

 Where necessary, and possible, subsurface drainage is provided to drain the roadbed and ensure that 
dry conditions prevail. 

 The quality of the in situ soils are assessed to ensure compliance with the minimum requirements. 
Any unsuitable material is removed and replaced, or treated to facilitate compaction of the pavement 
layers over this layer. 

 The roadbed must be effectively compacted to achieve the required density and in situ shear 
strength.  

Fills Construction of fill embankments, either earth or rock fills will be required. 

Cuts Cutting back and stabilization of steep banks to prevent erosion. 

Crushed stone base 
This involves the construction of crushed stone and crushed slag based layers.  A crushed stone base is the 
most popular base in pavements constructed in South Africa.  
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Construction activity General description 

Compaction of soils 
and gravels 

Compaction of material layers is one of the most important determinants of the performance of a 
constructed fill or pavement structure. The effect of compaction on a material is to improve particle 
interlock and to reduce the voids between the particles. 

Cementitious 
stabilisation 

Stabilising road building material with cementitious agents such as cement and lime, or blends of cement 
with mineral components such as fly ash, ground granulated blast furnace slag and limestone is common 
practice in South 
Africa. 

Bitumen stabilisation 

Bitumen is becoming increasingly popular as a stabilising agent, primarily due to technological advances. 
The bitumen is applied in either an emulsified or a foamed form. Stabilising with bitumen is a cost-effective 
way to improve the strength of a material, while reducing the detrimental effects of water. Bitumen 
stabilisation produces a relatively flexible layer, compared to the same material treated with cement. 

Modification of 
materials 

In many situations, the available gravels do not meet the necessary requirements for the pavement layer. In 
these cases, the materials can be modified. Several physical or natural methods of modification are 
available, which are used depending on the availability of materials. Should the necessary material not be 
available, then chemical modification may be used. 

Primes and tack coats 

A prime is a coat of suitable bituminous binder applied to a non-bituminous granular pavement layer as a 
preliminary treatment, prior to the application of a bituminous base or surfacing. The main function of a 
prime is to penetrate the layer to which it is applied, while leaving a small residual amount of binder on the 
surface. A tack coat is applied to a primed surface or bituminous surface to promote adhesion between the 
existing and new asphalt layer. The function of a tack coat is to ensure bonding between the new asphalt 
layer and the primed surface or old asphalt layer. 

Surfacing seals 
Surfacing seals are a relatively simple and inexpensive road treatment, which are highly effective as a final 
surfacing. 

Hot mix asphalt 
The term “hot mix asphalt” (HMA) is generically used to include many different types of mixes of aggregate 
and bitumen that are produced at an elevated temperature in an asphalt plant.  

Concrete pavements 
Concrete pavements are rigid pavement structures that are generally constructed using slipform or side 
form pavers. 

Proprietary products 
The construction of layers using proprietary products is essentially the same as the construction of granular 
layers. The products are typically used as a compaction aid for granular materials. The manufacturer may, 
however, have special requirements that should be followed. 

Construction of 
watercourse crossings 

This includes the construction of culverts and bridges where the road crosses watercourses.  These 
crossings are designed according to SANRALs Drainage manual with a key focus on limiting the risk of 
damage to the road from flooding.  

Installation of road 
drainage 

Surface drainage involves the installation of a drainage system to effectively remove water from the road 
surface in order to limit risks to road users.  This includes the construction of surface drainage, minor 
culverts and discharge points to deflect flows away from the road surface and sensitive embankments.  

Abstraction  
This includes the abstraction of water from local water resources for use in construction activities.  

Cold recycling 

Recovery and reuse of material from an existing pavement without the addition of heat. The cold 
recycling process, which has become a very popular construction method since the introduction of in situ 
recycling machines. The shortage of construction material, especially in built-up areas, has resulted in the 
process becoming very popular as a rehabilitation option for strengthening pavement layers.  

 
 

2 LEGAL CONTEXT 

A number of existing policies, guidelines and legal requirements relate to the management and conservation of aquatic 

ecosystems (includes rivers, wetlands and estuaries) and the potential impacts of development activities on these systems.    

Key legislation that is applicable to the road development includes, but is not limited to the following: 

 Section 24 of The Constitution of the Republic of South Africa; 

 Agenda 21 – Action plan for sustainable development of the Department of Environmental Affairs and Tourism (DEAT) 

1998; 

 National Environmental Management Act No. 107 of 1998 (NEMA); 

 National Environmental Management: Biodiversity Act No. 10 of 2004 (NEMBA); 

 Conservation of Agricultural Resources Act No. 43 of 1983; 

 Environment Conservation Act No. 73 of 1989; 

 Protected Areas Act No. 57 of 2003; 
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 Fencing Act No. 31 of 1963; 

 National Forests Act No. 84 of 1998 (NWA); 

 National Veld and Forest Fires Act No.101 of 1998; 

 National Water Act No. 36 of 1998; 

 Mountain Catchments Areas Act No. 62 of 1970; 

 Animals Protection Act No. 71 of 1962; 

 Hazardous Substances Act No. 15 of 1973; 

 Fertilisers, Farm Feeds, Agricultural Remedies and Stock Remedies Act No. 36 of 1947; 

 Nature and Environmental Conservation Ordinance No. 19 of 1974; and 

 National Heritage Resources Act No. 25 of 1999. 

 

3 OVERVIEW OF POTENTIAL WATER RESOURCE IMPACTS 

A number of potential negative environmental impacts to water resources are expected to result from the project. Potential 

risks/impacts are likely to affect the condition and ecological functioning of water resources in the region, including rivers, 

wetlands and estuaries, which will require management/mitigation during the various phases of the project.  When making 

inferences on the impact of road construction and operation on water resources it is important to understand that these 

impacts speak specifically to their effect on the Present Ecological State (PES) and Ecological Importance and sensitivity (EIS) 

or functional value of aquatic ecosystems. All of these are linked to the physical components and processes of aquatic 

ecosystems, including hydrology, geomorphology and vegetation as well as the biota that inhabit these ecosystems. Physical 

alteration of water resources brought about by the road may result in a decline in the condition and functional value of 

affected ecosystems. Impacts to aquatic ecosystems are not necessarily limited to the road footprint however and may have 

further reaching implications both up and downstream of the development impact zone.   

 

A summary of the potential impacts to water resources is included below in Table 2 (construction phase impacts) and Table 

3 (operational phase impacts).   This includes the predicted significance of impacts if mitigation measures are effectively 

implemented.  For further details on the potential impacts and their assessment, refer to Section 6.2 of the Specialist Aquatic 

Assessment Report (Macfarlane et.al. 2016). 
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Table 2. Potential water resource impacts anticipated during the construction phase of the project. 

CONSTRUCTION 
RISKS/IMPACTS 

ASSOCIATED DEVELOPMENT ACTIVITIES 
SIGNIFICANCE 

(With Mitigation) 

Direct loss of 
wetland habitat 

 

This refers to the direct loss or disturbance of wetland habitat and includes : 

 Vegetation clearing (direct alteration / loss of aquatic habitat); 

 Loss of species of conservation importance/concern; 

 Direct disturbance (adjacent to construction zone); and 

 Alteration of wetland profiles (longitudinal and cross sectional). 

Moderately-High 

Direct loss of river 
and stream habitat 

This refers to the direct loss or disturbance of instream and riparian habitat of streams 
and rivers and includes: 

 Instream and riparian vegetation clearing and habitat infilling;  

 Loss of species of conservation importance/concern; 

 Alteration of river and stream profiles (longitudinal and cross sectional);  
and 

 Direct disturbance (adjacent to construction zone). 

Moderate 

Hydrological impacts 

This refers to any alterations in the quantity, timing and distribution of water inputs 
and through flows. The primary direct impacts referred to here are associated with 
road construction activities that may permanently alter natural drainage patterns 
(with an associated impact on aquatic habitat).  This may include a range of activities 
and impacts such as: 

 Lateral constriction of valley bottom systems (confining flows, causing 
vertical incision and soil loss downstream); 

 Interference with seepage inputs into/through wetlands at crossing points; 

 Drainage of wetlands to promote improve the efficiency of road drainage; 

 Focusing or concentrating flows within wetlands characterized by diffuse 
surface flows which leads to scouring and vertical incision downstream of 
road crossings;  

 Diverting flows through the construction of coffer dams or temporary 
diversions;  

 Lowering the natural base level of a watercourse causing headward erosion 
and vertical incision; and 

 Reducing flows through water abstraction thus effecting through flows and 
water inputs to downstream habitat. 

Moderate 

Sedimentation and 
increased turbidity 

This refers to the alteration in the physical characteristics of water courses as a result 
of increased turbidity and sediment deposition and includes the following: 

 Increased turbidity of watercourses; and 

 Sedimentation of downstream habitat 

Moderate 

Pollution of aquatic 
resources 
 

This refers to the alteration/deterioration in physical, chemical and biological 
characteristics of water resources. 

Moderately-Low 

Impacts to aquatic 
Biota 

This refers to both direct and indirect impacts to aquatic biota. This includes the 
following: 

 Loss of faunal species in the construction zone; 

 Direct alteration/loss of habitat thus affecting the viability of local faunal 
populations using watercourses; 

 Illegal harvesting of indigenous species; 

 Alteration in connectivity/species movement (in the short-term); and 

 Indirect disturbance (noise and dust). 

Moderately-Low 

Loss of regulating 
and supporting 
services 

This refers to both direct and indirect impacts to wetlands and riparian zones which 
result in a reduction in the ability of these systems to provide a range of regulating and 
supporting services which play a role in supporting the functioning of downstream 
water resources.   

 Water quality enhancement; 

 Sediment trapping and erosion control; and 

 Stream-flow regulation and flood attenuation. 

Moderate 

Loss of provisioning 
services relevant to 
local communities 

This refers to any impacts to the provision of direct services provided by wetlands that 
are important for local communities.   Local communities in the study area are often 
highly dependent on natural water resources for their livelihoods, with a number of 
valuable for a range of ecosystem goods and services highlighted, including: 

 Drinking water for domestic use, obtained from selected wetland springs 
and rivers; 

 Building /crafting materials and fuel in the form of sedges, grasses and 
trees; 

 Medicinal plants; 

 Cultivation and crop production; and 

 Grazing by livestock. 

Moderately-Low 
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Table 3. Potential water resource impacts anticipated during the operation phase of the project. 

OPERATION 
RISKS/IMPACTS 

ASSOCIATED DEVELOPMENT ACTIVITIES 
SIGNIFICANCE 

(With Mitigation) 

Encroachment by 
alien vegetation  

This refers to the degradation of aquatic habitat (effecting functionality and biota) 
associated with encroachment by alien vegetation. Road construction will fragment 
existing habitat and enhance “edge effects” promoting establishment of disturbance-
tolerant species, including colonization of alien invasive species in areas adjacent to the 
road servitude. Invasive alien plants can have far reaching detrimental effects on native 
biota and has been widely accepted as being a leading cause of biodiversity loss. 

Moderately-Low 

Hydrological 
impacts 

This refers to any alterations in the quantity, timing and distribution of water inputs and 
through flows as a result of operational activities. Road networks intercept, direct and 
concentrate flows which essentially changes volume and timing of peak flows reaching 
aquatic ecosystems. 

Moderately-Low 

Sedimentation 
and increased 
turbidity 

This refers to the alteration in the physical characteristic of water courses as a result of 
increased turbidity and sediment deposition during the operation of the road.  In 
particular, road run-off points may cause localised scour at the point of discharge 
resulting the deposition of material into wetland and riverine habitat 

Moderately-Low 

Pollution of 
aquatic resources 
 

This refers to the alteration/deterioration in physical, chemical and biological 
characteristics of water resources as a result of road operation (linked to contaminated 
surface runoff from roads). 

Moderately-Low 

Impacts to aquatic 
Biota 

This refers to the direct and indirect impact to aquatic biota in terms of the suitability of 
the habitat for the ecological functioning of indigenous species. This includes the 
following: 

 Habitat fragmentation/alteration in connectivity/species movement; 

 Indirect disturbance (noise and light); and 

 Road kills as a result of road traffic. 

Moderately-Low 

 

 

4 MANAGEMENT GUIDELINES 

 

4.1 Environmental Specifications 

A range of environmental specifications are necessary in order to guide the construction/implementation of rehabilitation 

interventions and associated activities occurring within or adjacent to wetlands/rivers. This includes a range of generic 

specifications which are addressed as a matter of course in the project-level EMPr, together with additional specifications 

that are particularly relevant to water resources (Table 4).  Given that generic specifications are addressed in the project-

level EMPr, these are not detailed here.  SANRAL is however required to ensure that the generic mitigation measures outlined 

in the specialist report are appropriately integrated into these aspects.  Further detail on environmental specifications that 

are directly relevant to water resources are detailed in the sub-sections that follow. 

 

Table 4. List of environmental specifications addressed in SANRAL’s over-arching EMPr. 

Environmental Specification 

Generic Specifications – See Project-level EMPr 

Environmental Awareness & Training 

Health and Safety Issues 

Emergency Preparedness and Response 

Access Control and Constraints 

Ablutions / Sanitation 

Fire Management 
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Environmental Specification 

Batching Sites: Asphalt, Cement and Concrete 

Site Clearing 

Invasive Alien Plant Management 

Stockpiling: Soils & Vegetation 

Stockpiling: Construction Materials 

Spoil Areas 

Excavations and Borrow Areas 

Water Quality / Pollution Control 

Storm Water Management, Erosion and Sediment Control 

Management of Fuels, Chemicals & Other Hazardous Substances 

Waste Management: Solid Waste/Refuse 

Waste Management: Hazardous Waste 

Wildlife Management 

Noise Control 

Dust Control 

Site Clean-up 

Water Resource Specific Specifications 

Sub-Section Aspect 

5.2.1 Water Abstraction and Use 

5.2.2 Management of Wetland & Riparian Vegetation 

5.2.3 Working within a Watercourse 

5.2.4 Rehabilitation of Watercourses 

 

4.1.1 Water Abstraction and Use 

The following guidelines pertain to the abstraction and general use of water from wetlands/rivers: 

 No water is to be abstracted from water courses for use in construction activities without prior approval by the 

Department of Water and Sanitation (DWS), subject to acquiring a relevant Water Use License in terms of Section 

21 of the National Water Act for taking water from a water resource.  

 The Contractor shall only be allowed to draw water from the source/s approved by DWS.  

 Water abstraction is to be by suction pumps connected to water carts only.  Water carts are to utilise existing 

access roads to abstraction points and are not to enter directly into wetland or the in-stream areas of river 

channels.  

 

4.1.2 Management of Wetland & Riparian Vegetation 

While it is recognized that wetland and riparian vegetation will be destroyed through road construction, it is important to 

ensure that the extent of impacts are minimized and that rehabilitation is undertaken to re-instate impacted habitats as far 

as practically possible.  The following requirements are necessary to ensure that this objective is achieved: 
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 The Contractor will be responsible of informing all employees of the need for careful management of any activities 

that may have a harmful effect on wetland and riparian vegetation. Environmental Awareness/Training will need 

to address this issue. 

 Wherever practically possible, the natural wetland and riparian vegetation encountered at the site is to be 

conserved and left as intact as possible.  

 Where possible, leave large indigenous trees in place (i.e. where working in the riparian area of rivers).  Smaller 

trees (i.e. less than 12cm Diameter at Breast Height) may be uprooted and transplanted outside of the disturbed 

area (subject to obtaining any applicable permits for the relocation of tree species).   

 No clearing of wetland and riparian vegetation shall take place outside of the demarcated construction zone.  

 Heavy machinery shall only be permitted to disturb wetland and riparian vegetation within demarcated 

construction areas with prior approval of the RE. 

 Hand-clearing of wetland and riparian vegetation shall be undertaken as an alternative to removal where feasible 

within the construction zone (e.g. areas outside of road & infrastructure footprint). 

 The clearing and cutting of vegetation within construction areas shall take place under the strict guidance and 

direction of the Contractor’s responsible person, and/or RE.  

 Only trees and shrubs directly affected by the works, and such others as may be indicated by the RE in writing or 

on a map may be felled or cleared. 

 No persons may remove, damage, deface, paint or disturb of any flora (plants) outside of the demarcated 

construction areas, unless specifically authorised by relevant authorities. 

 The harvesting of any plants for personal use is strictly prohibited. No trees or portion of a tree are to be removed 

for use as firewood/building material. 

 The Contractor will need to comply with any Ordinances, Acts, by-laws and regulations pertaining to the protection 

of natural vegetation/flora (plants) occurring on the site. 

 Special attention should be given to rescuing plant species of conservation concern prior to earthworks activities.   

Key wetland/aquatic plant species of concern include: 

o Psoralia abbottii; 

o Podalyria veluntina; and 

o Leucadendron spissifolium subsp. natalense. 

 The Contractor’s responsible person, and/or RE will need to mark any sensitive/protected plant species that may 

be impacted and the necessary permits for plant removal/relocation will need to be obtained. The relevant 

permits, in terms of legislation, must be obtained from the relevant environmental authorities prior to the 

disturbance, removal, relocation or destruction of any protected plant species.   

 All cleared and trimmed vegetation shall be removed from the watercourse upon completion of clearing in order 

to prevent the risk of flooding/snagging. 

 The Contractor shall be held responsible for the re-establishment of vegetation in all areas disturbed during 

construction (see MS3: Rehabilitation of Watercourses).   
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4.1.3 Working within a Watercourse 

Construction occurring within a watercourse (includes rivers, streams and wetlands) is likely to have difficulties associated 

with the presence of water, under both normal and wet conditions. Where works take place within a wetland, river or stream, 

the following requirements for the management of direct impacts to watercourses are to be complied with:  

 The Contractor, together with the RE shall approve the demarcation of the construction area where construction 

works occur within or in close proximity to a watercourse (includes wetlands and rivers). 

 Avoid accessing the construction site from eroded or slumping river banks prone to collapse. 

 When crossing rivers and streams, work from the edge of the watercourse where practically possible to avoid direct 

impacts to in-stream habitat. 

 Minimise the extent of disturbed/exposed areas to reduce extensive damage during high flows through 

rivers/wetlands. 

 No physical damage should be done to any aspects of the channel and banks of watercourses other than those 

necessary to complete the works as specified.  Channel bed and bank materials are not to be removed from the 

watercourse or used for construction purposes.   

 Ensure vehicles, storage areas and temporary stockpiles are located outside of floodable areas to prevent 

contamination of water resources. 

 Ensure that temporary and permanent crossings are designed and implemented according to MS1:  Construction 

of Permanent and Temporary Road Crossings. 

 Ensure that impacts caused by working in river channels are limited as far as possible through the application of 

coffer dams as outlined in MS2:  Use of Cofferdams for the purpose of constructing Bridge Foundations and 

Substructures. 

 Install appropriate protective works and stabilizing structures (e.g.: gabions, reno-mattresses) to stabilize and 

protect unstable river channel banks, eroded areas or headcuts upstream and downstream of crossing points that 

could be exacerbated by road impacts (particularly from storm water runoff);  

 

4.1.4 Rehabilitation of Watercourses 

All watercourses, including wetlands, rivers, streams and drainage lines disturbed/impacted during road construction and 

located outside of the final road footprint will need to be adequately rehabilitated once construction has been completed.  

This includes impacts to the vegetation, soils and structure of any watercourse impacted by activities related to road 

construction and may include (but not limited to): the construction of permanent road infrastructure, fill embankments, 

bridges, culverts, temporary access roads and stockpiling of soils/equipment.   

 

Rehabilitation of disturbed wetland and riparian areas must be undertaken as per MS3: Rehabilitation of Watercourses. 
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4.2 Method Statements 

Method Statements have been compiled for a sub-set of road construction activities (Table 5).  These effectively for part of 

this EMPr and provide further guidance for managing potential impacts to water resources.   

 

Table 5. Method Statements compiled to address impacts to water resources. 

Method 
Statement No. 

Description Relevance 

MS 1 
Permanent Road Construction and Temporary Access 
Across Water Resources 

Any points where roadworks cross 
water resources. 

MS 2  
Use of Cofferdams for the purpose of constructing  
Bridge Foundations and Substructures 

Where bridges are required for 
crossing stream / river channels. 

MS 3 
Rehabilitation of Watercourses Disturbed During Road 
Construction 

Any watercourses disturbed/impacted 
during road construction. 

 

4.3 Additional requirements 

The guidelines documented above seek to minimise impacts to water resources, natural biota and communities that are 

dependent on these resources.  It is however recognised that additional activities will be necessary to compensate local 

communities and to offset residual impacts on wetland and river systems. 

 

Compensation of communities affected by road development is dealt with by SANRAL through a well-structured land 

acquisition process.  This is informed by the document “SANRAL Land Acquisition Guidelines for Consulting Engineers.  Rev 

5 June 20151” and includes relevant actions to address the loss of any key direct goods and services provided by wetland 

and rivers impacted by road development. 

 

Any offset activities required by DWS to address water resource impacts will be addressed as part of the biodiversity offset 

plan already being developed for the project. 

 

5 MONITORING & REPORTING REQUIREMENTS 

It is critical that Environmental Specifications of this EMPr are effectively implemented through appropriate monitoring, 

reporting and corrective actions. During construction, this will be largely addressed through regular monitoring and 

compliance inspections by the ECO and contractors.  Regular monitoring of water resources is also required during the 

operational phase to ensure that risks to water resources are effectively managed. This will be achieved through basic visual 

inspections as part of SANRAL’s regular maintenance programme.  Specific water resource aspects that will need to be 

addressed as part of this programme include: 

                                                        

1 This document is available on-line at: http://www.nra.co.za/content/DOCS_NRALAC_Guideline_Manual_for_consulting_engineers_Rev5-

2015.pdf?Session_ID=1e6c8e0a2e1b1174c0c0720516bffe24. 

 

http://www.nra.co.za/content/DOCS_NRALAC_Guideline_Manual_for_consulting_engineers_Rev5-2015.pdf?Session_ID=1e6c8e0a2e1b1174c0c0720516bffe24
http://www.nra.co.za/content/DOCS_NRALAC_Guideline_Manual_for_consulting_engineers_Rev5-2015.pdf?Session_ID=1e6c8e0a2e1b1174c0c0720516bffe24
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 Erosion head-cut advancement; 

 Channel incision upstream and/or downstream of road crossings; 

 Scouring and deposition associated with road run-off points; 

 Scouring around or under road infrastructure at crossings (including bridge and culvert structures);  

 Bank erosion; and 

 Failure of drainage infrastructure such as culverts to maintain base levels within a water resourcing. 

Any concerns noted will need to be addressed as part of SANRAL’s regular maintenance programme.  

 

There is however a need to also ensure that additional monitoring is implemented for particularly sensitive sites as identified 

in the Specialist Aquatic Report (Macfarlane et.al. 2016).  This would involve the collection of focused baseline ecological 

data in ecosystems that are considered either (i) ecologically sensitive to the impacts identified, (ii) are vulnerable to further 

impacts associated with the road as a result of current impacts being exacerbated or (iii) are heavily used by local 

communities for drinking purposes.   

 

Table 6 provides a preliminary list of wetlands that have been identified for monitoring as part of a long-term ecological 

monitoring programme. These were flagged during the initial field assessment but will need to be verified during the initial 

baseline survey.  The recommended monitoring tools to be applied are described in Table 7 and will need to be selected on 

a case-by-case basis.   

Table 6. List of “sensitive sites” flagged for ecological monitoring 

Quaternary Catchment Wetland REF Latitude2 Longitude Wetland vulnerability 
Requiring ecological 

monitoring 

T60H T60H-W08 -31.36058576 29.69454893 High Verify 

T60H T60H-W09 -31.35741869 29.70928326 High Verify 

T60H T60H-W12 -31.34566379 29.72971392 High verify 

T60G T60G-W16 -31.31626362 29.7666802 High Verify 

T60G T60G-W16 -31.31556762 29.76745078 High Verify 

T60G T60G-W27 -31.279419 29.80421988 Moderate Verify 

T60G T60G-W46 -31.24518453 29.8264275 Moderate Yes 

T60G T60G-W55 -31.23255746 29.84437336 Moderate Verify 

T60G T60G-W56 -31.23033677 29.84639515 Moderate Verify 

T60G T60G-W61 -31.21025325 29.86482018 Moderate Verify 

T60C T60C-W01 -31.20819079 29.87496428 Moderate Verify 

T60C T60C-W02 -31.20568982 29.88004972 Moderate Verify 

T60C T60C-W02 -31.20462431 29.88104302 Moderate Verify 

T60C T60C-W03 -31.20264779 29.88258727 Moderate Verify 

T60C T60C-W03 -31.20177181 29.88324557 Moderate Verify 

T60D T60D-W15 -31.16691248 29.93369787 High Verify 

T60D T60D-W18 -31.1655949 29.93682986 High Verify 

T60D T60D-W19 -31.16440991 29.94171148 Moderate Verify 

T60D T60D-W21 -31.1695725 29.96224388 Moderate Verify 

T60D T60D-W22 -31.17041459 29.96540578 High Verify 

T60D T60D-W26 -31.17375259 29.97809721 Moderate Verify 

T60D T60D-W28 -31.17429865 29.98027298 High Verify 

T60D T60D-W30 -31.17445219 29.99070155 High Yes 

T60D T60D-W30 -31.17478006 29.98796289 High Yes 

T60D T60D-W32 -31.17247278 30.00258681 High Yes 

                                                        

2 Note that these coordinates are not actually monitoring points but the location of the wetland systems that have been flagged for 

monitoring.   
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Quaternary Catchment Wetland REF Latitude2 Longitude Wetland vulnerability 
Requiring ecological 

monitoring 

T60A T60A-W02 -31.10625304 30.10664661 High Yes 

T60A T60A-W06 -31.11142316 30.13066479 High Yes 

T60A T60A-W08 -31.1003195 30.14564116 Moderate Yes 

T60A T60A-W09 -31.09841328 30.14857196 High Yes 

T60A T60A-W10 -31.08969505 30.16166108 Moderate Yes 

T60A T60A-W13 -31.08566188 -31.08566188 Moderate Verify 

T40E T40E-W01 -31.07629988 30.18694557 Moderate Verify 

 

Table 7. Recommended baseline ecological data to be captured (pre-construction). 

Method/Tool Description of application 

VEGETATION CONDITION 

Vegetation sample plots 
Vegetation sample plots may be utilised to provide an understanding of changes in species composition 
and structure over time.    

Photographic record 

Photos should be taken from a set location in order to document the appearance of wetland habitat. 
Photos of each particular wetland habitat/ key feature should be documented and photos should be 
taken at the same time of the year for consecutive monitoring periods (i.e. to document summer state 
and winter state).  The location of fixed photo points should be recorded using a GPS to facilitate 
subsequent assessments at the same locations.   

EROSION AND SEDIMENTATION 

Visual assessment and 
measurement of erosion 
features 

Baseline surveys of erosion features with further visual assessments during and after implementation 
including: 

 Mapping of headcuts and erosion features using a sub-meter accurate GPS. 

 Recording indicators of active head-cut advancement. 

 Recording dimensions of erosion gullies (include width, depth, length, steepness of walls and % 
vegetation cover within the gully). 

 Noting and photographing scouring and deposition from culvers and/or road run-off points. 

Erosion gully/channel cross 
sectional profiles 

Where necessary, accurate cross-sections surveyed across the width of erosion gullies/channels using a 
dumpy level and staff will allow for the determination of any relevant changes to gulley width/depth.  
The location of cross-sections should be recorded using a GPS to facilitate subsequent sampling at the 
same locations. 

WATER QUALITY 

Water chemistry 
(Applicable if the system is 
heavily used by communities 
for drinking or if linked to 
sensitive water body) 

Water sampling and standardized laboratory analysis of water chemistry parameters selected. Thee 
parameters will be chosen based on the risks identified in the impact assessment. The location of water 
sampling points will need to be recorded/mapped using a GPS to facilitate subsequent sampling at the 
same locations.  This aspect is particularly relevant to water resources that are heavily used for drinking 
by local communities. 

 

The results of the baseline ecological monitoring assessment should also be used as a basis for identifying and implementing 

activities necessary to stabilise and rehabilitate key erosion risks.  Selected sites and monitoring protocols will then need to 

be finalised and documented to ensure that risks are appropriately monitored and mitigated as part of the longer term 

environmental monitoring programme for the project.  
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METHOD STATEMENT 1: 

CONSTRUCTION OF PERMANENT AND TEMPORARY ROAD 

CROSSINGS 

1. Introduction 

When planning the alignment of a new road, it is generally desirable to avoid crossing any watercourses (e.g. wetlands and 

rivers) due to the sensitivity of these aquatic ecosystems and the potential for significant ecological impacts.  Watercourses 

also create design challenges in terms of a road’s strength and stability, often requiring specific foundation treatments which 

can add significantly to the cost of implementation.  Nevertheless, the crossing of water resources, whether natural or created, 

is occasionally unavoidable.  This Method Statement describes the methods and manner in which such crossings are to 

implemented, such that negative impacts on the environment are mitigated as far as practically possible.  

 

Understanding wetlands/rivers and their hydrological function is a specialist field of study. When construction activities cross 

these sensitive ecosystems, very careful investigations and planning are required in order to establish and limit the overall 

effect of the final infrastructure on the water resource. Best Management Practices (BMP) are applied to construct access 

without serious long-term impact on the condition and natural functioning of the particular watercourse being traversed by 

the planned road. 

 

There are two typical scenarios in crossing wetlands/rivers, namely: 

a. Permanent road construction, which will be built on a porous fill with properly designed cross drainage to minimize 

the impact. This requires careful planning, collaboration with environmental specialists and execution by experienced 

contractors.  

 

b. Temporary access which will be required for construction purposes, such as for bridge and culvert foundations 

(spread footings) and for sub-structures (piling operations).  This involves making use of decks or mats designed and 

supplied by Specialist Suppliers to construct a temporary access road/path for construction vehicles and workers to 

access the construction area.  

 

2. Location & applicability 

This method statement is applicable to all permanent road infrastructures and temporary access roads/paths located across 

watercourses (includes wetlands, rivers, streams and drainage lines), both natural and artificially created.  Individual road 

crossings will be tailored according to site conditions and engineering specifications.  Crossings can be broadly grouped into 

four broad crossing types as described in Table 1. 

 

  



MS1: Road Crossings Feb. 2016 

 

2  

 

Table 1. Typical road crossings based on the type of watercourse to be traversed.  

CROSSING TYPE 
DEFINITION  

(adapted from SANRAL Drainage Manual 6th Edition, 2013) 

PROJECT CONTEXT 

Low Level River 
Crossings 

A Low Level River Crossing is a road structure which could 
be submerged under flood conditions.  Generally used 
where daily traffic of less than 300 vehicles per day is 

anticipated. 

Not applicable to the N2WCH itself. 
However, may be used on haul roads and on 

provincial roads used as haul roads.  These will 
remain in place to improve local access. 

Lesser culverts 
and Storm water 

Conduits 

Lesser culverts generally have a span opening of less than 
2.1 metres, or a diameter of less than 2.1 metres, or a 

combined opening less than 5.0 m2. 

Minor culverts cater for ephemeral to seasonal flows 
as well as small perennial channels. 

Storm water conduits generally refer to the drainage 
of the road prism and are not necessarily aligned to 

natural watercourses. 

Major culvert 

Dimensions less than those of a bridge but with a span 
opening larger than or equal to 2.1 metres, or with a 
combined opening greater than 5.0 m2, and cater for 

perennial flows. 

Major culverts cater for perennial flows. Catchments 
are generally steep and/or large with many tributary 
rivers.  Channels may have the propensity to migrate 

or erode outer banks. 

Major bridge 

Bridges are defined as structures where any single span 
exceeds 6.0 metres, or the length between abutments is 
equal to or exceeding 20 metres or the opening height 

from the stream bed to the soffit is greater than 6.0 
metres, or where the total cross sectional opening is equal 

to or greater than 36m2. 

Structures used to cross major perennial rivers 
associated with large catchments and high flow 

volumes and velocities. 

 

3. Pre-construction design guidelines for watercourse crossings 

3.1 Culverts 

3.1.1 General approach to culvert design and installation 

Culvert design and planning for installation is to be carried out in the following stages for successful construction: 

 Competent site investigation, sampling and relevant testing to build up an informed picture of the task. 

 Adequate design of all the stages of the construction. 

 It is preferable to install the culverts before the road pavement layers are constructed. 

 Channelization/diversion of the stream needs to have the minimum possible alteration to the natural stream flow in 

order to enable construction work to proceed.  This is only done where necessary and if there are no alternative 

solutions. 

 Proper alignment of the culvert with the stream channel must be done to prevent erosion and also to facilitate 

migrations of aquatic organisms. 

 All Environmental as well as Health and Safety requirements and good practice must be strictly adhered to. 

 

3.1.2 Culvert design and planning 

In planning the construction of culverts over watercourses, attention must be paid to the following: 

 The possible impact on all, or any, matters related to water quality, navigation, wetlands, flooding, agricultural 

drainage, erosion, fish, other aquatic organisms, bird nesting, endangered species habitat, and natural scenic beauty 

to be taken into account.   
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 Appropriate storm water and soil erosion/sedimentation control to be implemented. 

 Culvert size and placement, fish passage, and flow control to be accounted for during installation. 

 For smaller culverts, pre-cast concrete or corrugated metal pipe structures are cost effective options. 

 Designing for natural water flow: it is preferable to provide sufficient culvert openings across the full width of the 

natural water course.  Structures should be sized to at least the same width as the original channel. 

 Rainfall patterns: culverts should be installed during seasons of low rainfall to reduce the risk of damage and erosion 

during construction. 

 Pipe culverts may be circular, elliptical or even pipe arches. Circular is the most common shape, however, it may be 

necessary to use other shapes, or multiple smaller pipes, when roadway height is a constraint. 

 Selection of culvert shape is based on water depth, roadway embankment height, hydraulic performance, and fish 

and wildlife concerns. 

 Coarse bedding material/geotextile wrapped dump rock must be used wherever the road crosses wetlands to 

encourage sub-surface flows.   

 Culverts should be installed such that their invert levels match the natural wetland/stream bed levels that existed 

prior to construction.  When closed section pipes are used, the invert of at least one pipe per culvert should be buried 

150mm to 300mm into the stream bed and aligned with the stream channel as close as possible, to cater for wildlife 

and low-flow periods. 

 Where fish and wildlife migration is a major concern, open-bottom culverts are preferred. However, bottomless 

structures are generally 30% to 50% more expensive than circular or oval pipes and require concrete support footings. 

Alternatives such as the creation of a bypass or similar arrangement may also be considered during installation.  

 When considering a fish passage, corrugated metal culvert pipes are preferred over smooth bottom culverts in shallow 

water conditions and steep slopes. The corrugated surface slows down water velocity, making it more fish friendly. 

Nevertheless metal culverts are not recommended where significant load-bearing and longevity are required, neither 

are they recommended in corrosive environments. 

 Culverts should not lower the base level of a watercourse and therefore not result in an increase in longitudinal 

gradient which could lead to headward erosion and vertical incision where the lowering of the stream bed has 

occurred. 

 A series of culverts must be installed across the width of wetlands to maintain diffuse surface flows to downstream 

wetland areas. A series of portal culverts should be utilised rather than pipes to prevent the concentration of flows. 

 For large floodplains and channelled valley bottom wetland systems, include secondary culverts so as to facilitate 

flooding across the full width of the valley floor. 

 Crossings that are installed below the natural ground level are to be constructed with an appropriate drop inlet 

structure (with overflow walls raised slightly above the natural ground level) located on the upstream side to ensure 

that headcut erosion does not develop as a result of the gradient change from the natural ground level to the invert 

level of the culvert. This will also encourage the development of an area that will remove sediment from the water as 

well as lead to the establishment of wetland habitat that will enhance water quality.  

 

Note that inadequate design and installation of culverts may result in culvert failure. Box 1 (below) summarised some key 

causes of culvert failure for consideration: 
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3.2 Bridge crossings 

For crossings of large watercourses and on certain high-value streams, bridges of suitable spans are the preferred option: 

 A structure which spans the width of the entire watercourse (including the channel and banks) will minimise any 

long-term impacts. 

 Elevate bridges above the 1:100 year flood line where possible (e.g. large bridges). 

 In-stream piers are not favourable and should be avoided where practically possible. 

 Where unavoidable, limit the number of structures (e.g. piers) within the main channel which would serve to further 

concentrate flows. 

 If structures are keyed into the banks or riparian zone of a channel, this should be done at a sufficient depth to avoid 

scouring around the structure.  

 Rivers by their nature are dynamic systems that change their course and characteristics over time and provision for 

such dynamism should be made in the design to avoid both environmental and road damage.  

 

3.3 Design considerations for storm water management and erosion control 

Key design considerations for the management of storm water and erosion in order to minimise the impact on water resources 

include: 

 Culverts and crossings should be designed to minimise disturbance to river ecosystems (e.g. by constructing elevated 

bridges rather than large culverts where possible). 

 Structures that cater for through flows (e.g. culverts) should not only allow for maximum quantity of flows but should 

distribute flows naturally so not to concentrate flows. 

 Measures must be implemented to distribute storm water as evenly as possible to avoid point sources of erosion. 

 The location and design of road drainage and discharge points shall be done in a manner that minimises peak 

BOX 1: Possible causes of culvert failure 

 

Culvert failure can be catastrophic, sometimes resulting in the collapse of a road and its subsequent closure.  Culvert 

failure can also have far reaching impact on aquatic resources, particularly those related to system hydrology, erosion 

and sedimentation. Attention must therefore be given to the following to mitigate against possible failure of installed 

culverts: 

 

 Inadequate culvert capacity for the calculated stream flow. 

 Structural failure due to excessive soil loading. 

 Wash-out due to water overtopping the road. 

 End scouring from poor end treatment and lack of erosion protection. 

 Improper jointing resulting in water piping along the outside of the culvert. 

 Erosion due to excessive water transport of sand and gravel, arising from the acceleration of flow through 

the culvert. 

 Corrosion from acid or salt laden soils and water. 

 Improper inlet and outlet structures, resulting in embankment failures. 

 Improper alignment of the culvert relevant to the natural channel, resulting in scour of the embankment at 

the inlet. 

 Poor installation and/or bedding condition resulting in settlement, joint separation, or structural failure of 

the culvert. 
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discharge to downstream aquatic resources by considering the following: 

o Decreasing volume of water reaching wetlands as surface flow  by encouraging infiltration; and 

o Decreasing velocity of flows entering aquatic resources (either through structural or vegetative means). 

 Wherever possible, oversized vegetated swales/side drains should be specified rather than concrete lined drainage 

channels (e.g. concrete V-drains). These features should be well-vegetated with appropriate species and stabilized 

by means of gabion or concrete cut-off walls to prevent erosion and vertical incision. 

 High runoff velocity and volume often cause erosion in newly constructed or existing runoff conveyance channels.  If 

the runoff during or after construction will cause erosion in a channel, the channel should be lined or flow control 

practices should be installed. The first choice of lining is grass or sod because they reduce runoff velocities and 

provide water quality benefits through filtration and infiltration. If the velocity in the channel would erode the grass 

or sod, turf reinforcement mats, riprap, concrete, or gabions can be used. 

 Use of simple storm water outfalls without erosion prevention measures for discharge into valley bottoms is not 

recommended due to a moderate erosion risk. Consequently, it is recommended that discharge points are designed 

to avoid erosion and measures such as keying the headwall onto the bedrock surface, stone pitching or reno-

mattresses downslope of the headwall should be considered in the design. 

 Stilling basins must be installed below all storm water outlets with suitable armouring of the downstream area (e.g. 

reno-mattresses with vetiver bands) prior to flows entering watercourses. 

 Water should be discharged at regular intervals along the road by means of mitre drains or culverts to prevent the 

build-up of storm water. The spacing of culverts/mitre drains should be dependent on the ability of the receiving 

environment to cope with the water and not simply on the capacity of the culverts/side drains. 

 Appropriate outlet structures and energy dissipater blocks are to be specified at all discharge points to break the 

energy of the storm water. 

 Where concrete side drains are to be specified, fragmenting the impervious sections at regular intervals with 

vegetated sections to promote infiltration and enhance water quality should be considered.  

 Concrete-lined storm water canals/side drains should not discharge directly into a wetland or water course, but 

rather into the adjacent terrestrial buffer zone to allow for the trapping of sediment and contaminants prior to 

entering the sensitive environments.  Where possible, this should incorporate a blind spreader canal constructed 

level and parallel to the aquatic buffer zone, which will allow for the dissipation of the water over a large area rather 

than promoting concentrated flows at a single outlet point. 

 Where possible, construct attenuation features (e.g. stilling basins) at the discharge points of the side drains to 

control the flows entering the water courses. 

 All storm water runoff from the site should be supplemented by appropriate SUDS (Sustainable Urban Drainage 

Systems) characterized by open, grass-lined channels/swales rather than simply relying on underground piped 

systems or concrete V-drains. SUDS will encourage infiltration across the site, provide for the filtration and removal 

of pollutants and provide for some degree of flow attenuation by reducing the energy and velocity of storm water 

flows through increased roughness when compared with pipes and concrete V-drains. 

 More frequent drains should be installed on the approach to all watercourses to ensure that the least amount of 

water is discharged directly into the watercourse as possible. 
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4. Construction Methods 

4.1 Typical equipment needed 

Items needed for installation may include: 

 Excavators. 

 Crane of sufficient lifting capacity and reach. 

 Compacting equipment. 

 Culvert / bridge components. 

 An on-site concrete batching plant. 

 Concrete delivery vehicles for wet concrete. 

 Formwork, reinforcing steel, and the necessary tools for assembly. 

 Equipment for construction of foundations where required. 

 Equipment for construction of inlet- and outlet end walls. 

 Supplementary equipment and machinery for erecting large bridges. 

 

4.2 Typical construction steps 

Typical construction steps associated with river and wetland crossings are presented below. Specific environmental 

considerations related to water resources will be covered in detail later should the construction step indicate so. 

1. Demarcate the construction area where construction works occur within or in close proximity to a watercourse such 

as a river or wetland. 

2. Ensure that the design of watercourse crossings complies with best-practice guidelines for design (including design 

considerations mentioned above in Section 3 of this Method Statement). 

3. Ensure that site workers are well versed in the Method Statement, including environmental restrictions. 

4. Ensure that general mitigation measures to limit impacts on water resources are complied with (refer to all relevant 

sections of the Environmental Management Programme or EMPr). 

5. Ensure that appropriate mitigation measures for Site establishment are implemented (as per Section 5.1). 

6. Ensure that mitigation measures for Access control are implemented (as per Section 5.2). 

7. Establish depths of wetland/river bottom at various chainages along the proposed road. 

8. Establish approximate bearing capacities of soil at bottom of wetland/river crossing. 

9. Ensure that appropriate mitigation measures for Site clearing & Vegetation stripping are implemented (as per Section 

5.3). 

10. Cut & Fill embankments (see environmental requirements per Section 5.4). 

11. Ensure that appropriate storm water management and erosion control measures are implemented (as per Section 

5.5). 

12. Excavate to the required width and depth, with shoring or cofferdams to prevent slumping of the saturated material 

(see Method Statement for the Use of Cofferdams for the purpose of constructing Bridges).   

13. If required, excavate further to acceptable bearing capacities. 

14. Place a pioneer layer of permeable material over the bed of the excavation, or place a layer of suitable geo grid. 

15. Lay down a double layer of suitable geotextile to cover the base and sides of the excavation, plus sufficient geotextile 

to fold over the rockfill.  
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16. Place rock fill, size between 50mm and 200mm to width of road bed in layers not exceeding 500 mm.  The top of the 

layer is not to extend above any required culvert invert levels. 

17. Fold geotextile back over rock fill and tuck in on other side. 

18. Construct road fill embankment with dry, selected materials. 

19. Allow the fill embankment time to settle and install culverts as necessary (see 4.1.4 for culvert installation). 

20. Construct pavement and sub-base layers to specified compactions. 

21. Construct base coarse layers to specified compaction. 

22. Apply road surface and auxiliary works (guardrails, signage, etc.). 

23. End of roadway construction. 

 

In extremely unstable conditions, it may not be practical nor safe to excavate in the watercourse (wetland or river).  The 

alternative method in these situations involves ‘end tipping’ the rock fill to create a solid foundation for the road fill 

embankment.  The rock is tipped at the edge of the wetland and gradually pushed in until firm enough footing is achieved.  

Subsequent loads can then be placed further into the wetland.  Thus the rock fill is gradually placed across the affected area. 

A geo-grid or geotextile, as appropriate, is to be placed on top of the levelled rock fill, before carrying out steps 14 to 23 (above). 

4.3 General Construction Method for Culverts 

The general construction method for culverts for wetland/river crossings includes the following general steps: 

1. Competent site investigation, sampling and relevant testing to build up an informed picture of the task. 

2. Adequate design of all the stages of the construction (see also design considerations mentioned above in Section 2 of 

this Method Statement). 

3. Ensure adequate mitigation as per Section 5. 

4. Trench for culverts through the road fill embankment at the specified positions down to grade but not less than 

300mm above the geotextile folder over the rock fill. 

5. If it is required that the culvert invert be lowered further, carefully excavate by hand to ensure that the geotextile is 

not damaged. 

6. Construct culvert bedding to correct fall and specification. 

7. Lay culvert to correct crossing angle and fall. 

8. Backfill according to the specifications indicated on the construction drawings with material approved by the 

engineer to the height of the fill. 

9. Perform required compaction tests on all backfill material. 

10. Construct the culvert inlet and outlet structures, which will typically be headwalls, wingwalls and apron slabs. 

11. Trim the fills and construct any protection works such as gabions, stone pitching, and berms. 

12. Repeat process for all culverts. 

13. End of culvert installations.  

Some slight changes to this approach are relevant to pre-cast and in-situ culverts as detailed below. 
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4.3.1.1 Construction Method for Pre-Cast Culverts 

The construction of pre-cast culverts includes the following steps: 

1. Competent site investigation, sampling and relevant testing to build up an informed picture of the task. 

2. Adequate design of all the stages of the construction (see also design considerations mentioned above in Section 2 of 

this Method Statement). 

3. Partially divert the stream flow to facilitate construction of the culvert in dry conditions within the defined 

watercourse where possible (see Method Statement for the Use of Cofferdams for the purpose of constructing 

Bridges).   

4. Set out crossing angle for culvert in relation to road alignment. 

5. Trim the bed of the water course to the desired levels and to create a suitable platform for construction. 

6. For small culverts, it may be appropriate to trench through an already constructed fill embankment. 

7. Construct foundations where required for bottomless structures. 

8. Place and compact bedding in accordance with specifications and drawings. 

9. Place culvert components, i.e. pipe sections, box sections or arch sections, to correct levels and falls and secure. 

10. Ensure adequate anchorage of the culvert components against flood forces. 

11. Backfill either side of the culvert (and also between barrels where required) in accordance with the specifications. 

12. Backfill over the culvert in accordance with the specifications. 

13. Construct inlet and outlet structures, as well as necessary erosion protection measures. 

14. Relocate channelization back to original stream channel.  

15. Re-instate stream bed and embankments as well as possible. 

16. Construct the road pavement layers and surfacing. 

17. End of pre-cast culvert construction. 

 

 

4.3.1.2 Construction Method for Cast In-situ Culverts 

Cast in-situ culverts offer flexibility in the sizing of the culvert openings and in the alignment of the culvert barrel.  The in-situ 

option is generally preferred for very large culverts due to the weight of such large pre-cast units.  An in-situ culvert will have 

less joints than the pre-cast option, and reinforcing steel can pass through the construction joint, minimising the risk of 

movement at the joints. Cast in-situ culverts are also more labour intensive than the pre-cast option, providing increased 

employment opportunities for local labour.  

The construction method and sequence is essentially the same as for pre-cast culverts described 4.3.1.1 (above) up to Step 6.  

The only addition to the method is that at step 6, the following sub items apply as follows: 

6(a) Fix the reinforcement steel for the culvert floor and walls. 

6(b) Erect appropriate formwork for the floor and cast the concrete. 

6(c) Erect appropriate formwork for the walls and cast the concrete. 

6(d) Erect soffit formwork and fix the reinforcement steel for the culvert roof / deck. 

6(e) Cast the concrete for the roof / deck slab. 

6(f) Strip the formwork when the concrete is suitable cured. 

 

Resume from step 7 to completion at step 17 as per Section 4.3.1.1 (previous). 
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4.4 General Construction Method for Bridges 

Typical construction methodology for the bridges is as shown on the General Arrangement drawings for each bridge, 

comprising the plan, elevation, cross sectional details and foundation details.  The foundation details are particularly relevant 

to water resources as this determines the final footprint of the bridge on water resources.  A basic description of bridge design 

and associated foundation details are described here with reference to the design drawings for bridges (Annexure 9A): 

1. Mzimvubu River Bridge (GA Drg Nos: B3022/N_01/2): The Mzimvube river is probably the largest and steepest river on 

the Pondoland Wild Coast region. Hence the natural flow velocity is large while the water is saturated with transported 

sediment. The river is prone to flash and intense floods and deposits deep and rich sediment in the flood plain. The 

sediment layer is generally 5 to 35 m deep, is saturated and unsuitable for carrying any foundation load. Hence the bridge 

will be founded on pile caps supported by piles that are founded on the underlying (below the sediment layer) bed rock. 

This is a typical design for crossing such rivers with deep sedimentation. Three of the eight bridge piers will be founded in 

the actual normal flow channel (See Drawings). The piles will typically be sunk (driven into the sediment) using a pile 

driver, wheeled or tracked on land and on a barge when in the actual river. The pile caps will be constructed (either pre 

cast or in situ) on the piles ends form the foundation of the bridge piers. Because of the fast flowing water, caissons will 

typically be used to construct the pile caps and piers where in the actual water. The piers will be constructed (slid or 

climbing shutter) up to final height after which the deck will be constructed and incrementally launched from the one side 

of the gorge. Refer to https://www.quora.com/How-are-bridges-built-over-water for typical construction methodologies. 

2. Ntafufu River Bridge: GA Drg Nos: B3023/N_01/02: One pier in actual normal flow of the river. Construction methodology 

as above but deck is placed on precast beams that are placed from one side. 

3. Msikaba River Bridge: GA Drg Nos: C0920-S-C[MSIK]-001 to 014: Cable stayed suspension bridge over 180m deep gorge. 

There are no piers or supports (temporary or permanent) in the gorge. 

4.  Kwadlambu River Bridge: GA Drg Nos B3030/N-01/02: A small (< 100 m long) bridge founded directly on the sandstone 

bedrock on spread footings. Where typical average year round water surface width is less than 25 m all the pier 

foundations are placed outside the flow channel on the river banks. 

5. Mtentu River Bridge: GA Drg Nos C0920-S-C[MTEN]-001 to 006: Very large bridge (1200 m) crossing the Mtentu River 

gorge. The bridge is founded on spread footing founded in the sandstone bedrock. There are no piers or supports 

(temporary or permanent) founded in the actual river channel. The lower gorge is spanned with a 270 m long box girder 

constructed on the balanced cantilever principle. 

6. Mnyameni River Bridge: GA Drg Nos B3037/N-01/02A: As for Kwadlambu River. Piers are founded on spread footings 

founded on Sandstone bedrock on the river banks. Deck will be constructed and incrementally launched from the one 

side of the gorge  

7. Kulumbe River Bridge: GA Drg NosB3038/N-01/02: As for Mnyameni River. 

8. Mpahlane River Bridge: GA B3040/N-01/02A: As for Mnyameni River. 

9. Mzamba River Gorge: GA B3042/N-01/02: As for Mzimvubu River bridge but smaller. 

 

The specific construction method to be followed during bridge construction will depend on the specific bridge design, local 

ecological setting and construction process required.  There are however a number of key aspects of bridge construction that 

are generally applicable to proposed bridge crossings: 

 It is envisaged that construction activities that pose the highest risk to water resources (including foundation 

activities) will take place during the dry winter months as far as possible. 

 The decks will be constructed using pre-cast beams and permanent shuttering. 

https://www.quora.com/How-are-bridges-built-over-water
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 Where piers are required, these will be constructed separately with water flow being diverted around the footing 

while it is constructed. 

 The in-situ material will be removed in order to expose the bedrock. Each pier will be cast onto the bedrock. The in-

situ material will be stockpiled for backfilling purposes. 

 For ease of access to erect the necessary staging and shuttering and the casting of the concrete, the river flow will 

remain diverted as necessary until each pier is complete. 

 The construction of the abutments will take place outside of the watercourse. However, a berm will be constructed 

to ensure that no water enters the footing excavations during construction. 

 All excavations will be backfilled with the removed in-situ material. 

 Any deck beams will be constructed in a pre-cast yard and will be lowered into position using a crane. 

 The decks will be cast on top of the beams utilising permanent shuttering. As such there will be no staging in the 

watercourses in this regard. 

 Balustrades will be either pre-cast or cast in-situ.  

 At bridge abutments, the approach fills will be armoured against river scour by means of placing rock-filled gabion 

baskets (concrete pitched where necessary) at the base of the fills and extending up to a metre above the design-

high flood level. 

 Where approach fills are higher than 3 m, side inlets with downpipes or open concrete-lined chutes will be placed 

down the fill slope and be fitted with energy dissipaters at outlet structures.  

 An urban storm water drainage system consisting of kerb inlets, catch-pits and concrete pipes will be constructed as 

part of the road works. In some instances, discharge into the watercourse is unavoidable. Under such circumstances, 

the point of discharge will consist of brick or reinforced concrete headwall-type structures with energy dissipaters 

attached to the apron slab so that river bank scour is prevented.  

 Where deep cuttings are constructed, cut-off drains will be installed at the top of the cut faces in order to prevent 

erosion of the cuttings. These cut-off drains will discharge either into the urban storm water drainage system or the 

rivers.  

 

4.5 Construction Method for Temporary Access over wetlands using decks or mats 

Temporary access may be necessary to facilitate vehicle/personnel access for activities such as excavations or piling.  These 

would generally be used where a bridge structure is being constructed as opposed to a fill embankment.  The following method 

is to be applied for temporary access: 

1. Demarcate the construction area where construction works occur within or in close proximity to a watercourse such as a 

river or wetland. 

2. Ensure that general mitigation measures to limit impacts on water resources are complied with (refer to Section 5 below, 

as well as all other relevant sections of the Environmental Management Programme or EMPr). 

3. Mark out temporary access LH edge line. (direction of increasing chainage) 

4. Use DURA-BASE Composite Mat System or other Deck/Mat system approved by the Engineer.  

5. Lay mats to 3 overlapped widths along the complete route. 

6. Where wider work areas are required, lay extra mats as needed. 

7. Lock all mats in position with the twist lock or other specified fasteners. 

8. If a proprietary Deck system is approved, construction and fasteners must be in accordance with the Supplier’s 

specifications. 

9. End of mat/deck access surface construction. 
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5. Additional environmental requirements for minimizing impacts to water resources 

The following are additional environmental requirements to be complied with during construction across a watercourse for 

both permanent and temporary road structures: 

 

5.1 Site establishment  

 Wetlands and rivers will need to be clearly demarcated on a site map as well as on the ground using suitable pegs, 

danger tape or other suitably visible measures prior to the commencement of any constructions activities, as per the 

locality plan/maps contained in the Specialist Aquatic Assessment Report (Macfarlane et.al. 2016).  

 Any sensitive “no-go” areas must also be demarcated accordingly (e.g. intact riparian/wetland habitats and aquatic 

vegetation to be avoided during construction).  No unauthorized entry, stockpiling, dumping or storage of equipment 

or materials takes place within the demarcated “no go” areas. 

 The construction zone should be clearly demarcated and maintained (e.g. with danger tape) prior to the commencement 

of construction activities to ensure that construction vehicles do not unduly disturb wetland and riparian areas.   

 Limit the width of the construction zone where the road crosses or encroaches onto aquatic habitats so as to minimize 

the footprint of construction impacts. 

 All construction camps, lay down areas, batching plants and any stores in general should be located a distance of at least 

30m in an upland direction from the edge of delineated watercourses such as wetlands and the riparian zone of rivers. 

These activities can occur closer only if the ECO finds, in advance, no reasonable alternative and the contractors have 

taken appropriate steps (including secondary containment structures) to prevent spills and provide for prompt clean-

up in the event of a spill. 

 Storage of potentially hazardous materials (e.g. fuel, oil, cement, bitumen, paint, etc.) should be outside of the 100-year 

flood line, or within a horizontal distance of 30m from a watercourse, drainage line or wetland, or as specified by the 

ECO. This applies to storage of these materials and does not apply to normal operation or use of equipment in these 

areas. 

 Ensure that suitable overnight facilities are provided for vehicles, away from wetland and river systems. 

 Toilets should be located outside of the 1:100 year flood line of a watercourse or at last 30m or from any natural water 

bodies including rivers, streams and wetlands. 

 Batching plants are to be located in an area of low environmental sensitivity away from watercourses and local 

residences. 

 Any cement batching activities should occur at least 10m outside of the delineated wetland or riparian zone. 

 

5.2 Access control 

 Existing access roads and tracks should be used to access the site, additional roads through wetland/river areas will 

need to be avoided unless absolutely necessary and under the strict direction of the ECO. 

 Temporary access routes should be designed to avoid watercourses as far as possible and to limit their potential impact 

on the environment (existing access roads to be used where possible). 

 Manage access at the approach and departure points to wetlands and river channels to prevent vehicles crossing these 

areas upstream or downstream of designated construction areas. 

 In very wet areas, avoid the use of heavy machinery and make use of foot access using foot boards to transport materials 

and equipment to work areas (e.g. within wetlands and along active stream lines).  Low-ground-weight construction 
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equipment is to be used within wet areas, or operate normal equipment on timber riprap, prefabricated equipment 

mats, or terra mats to avoid rutting and limit impacts to aquatic habitats. 

 Manage construction access in and adjacent to wetlands and riparian zones so as to restrict activities to within the 

construction zone and minimise levels of disturbance. 

 When crossing rivers and streams, work from the edge of the watercourse where practically possible to avoid direct 

impacts to in-stream habitat. 

 When constructing infrastructure across a watercourse, use excavators instead of bulldozers to reduce sedimentation 

and consolidate the entry and exit points to reduce scouring. 

 

5.3 Site clearing and Vegetation stripping 

 Minimize the area of soil disturbance and the amount of earthworks required during the construction phase.  The extent 

of land disturbance should be physically marked off to ensure that only the land area required for construction activities 

is cleared. 

 Any topsoil removed from wetlands in the road footprint must be stockpiled separately from subsoil material and be 

stored appropriately for use in rehabilitation activities. 

 Indigenous wetland and riparian vegetation removed from the road footprint and suitable for rehabilitation activities 

must be carefully removed and stored in an appropriate facility for rehabilitation purposes. 

 Any indigenous vegetation suitable for rehabilitation should be stored appropriately for later use. 

 Where possible, vegetation should be cut to ground level rather than removing completely so as to assist with 

binding/stabilising the soil during land-clearing operations. 

 Hand-clearing of vegetation should be undertaken within a watercourse (rivers & wetlands) and no heavy machinery 

shall be permitted within watercourses without the prior approval of the RE and ECO. 

 The ECO will need to mark any indigenous riparian trees or sensitive plant species adjacent to the construction servitude 

that are not to be damaged during construction. 

 No persons may remove, damage, deface, paint or disturb of any flora (plants) outside of the demarcated construction 

areas, unless specifically authorised by the ECO/RE. 

 All cleared and trimmed vegetation shall be removed from the watercourse upon completion of clearing in order to 

prevent the risk of flooding/snagging 

 Special attention should be given to rescuing plant species of conservation concern prior to earthworks activities. 

Rescued plants should be replanted in sensitive locations as part of rehabilitation activities.  Key species include: 

o Psoralia abbottii; 

o Podalyria veluntina; and 

o Leucadendron spissifolium subsp. natalense. 

 

5.4 Cut and fill embankments and general excavations 

 To reduce the requirements to divert water from the construction working area within or adjacent to a watercourse, all 

construction activities within wet areas shall take place in the dry season/winter (May to September of any given year) 

where this is possible (depending on project timeframes).  

 No physical damage should be done to any aspects of the channel and banks of watercourses other than those necessary 

to complete the works as specified.   

 No earthworks (cut or fill activities), excavations or borrowing is to take place outside of the pre-defined construction 

areas without prior authorization from the RE/ECO. 
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 Exposed soils should be rehabilitated as soon as practically possible to limit the risk of erosion. Erosion control measures 

should be employed where required. 

 Do not remove channel bed materials or use this for construction.  

 Disturbed channel bed material should be stockpiled for use in rehabilitation.  

 Soil and other material required for construction purposes must not be derived from any river or wetland. 

 Infill any soil excavations/disturbances across river banks with sufficiently sized sediments and by rapidly re-establishing 

dense vegetal growth in order to minimize the risk of bank erosion. 

 Excavated rock/ sediments from the construction zone (including any foreign materials) should not be placed or 

stockpiled within an area subject to regular inundation / flooding (e.g. within stream channels) in order to reduce the 

possibility of material being washed downstream.  Excavated material shall be placed on top of the upper macro-channel 

banks outside of the riparian zone only. 

 Stabilization practices including compaction and application of chemical stabilizers should occur as soon as possible to 

reduce the risk of erosion and soil loss. 

 All soil stockpiles (in terrestrial areas) must be protected from erosion, stored on flat areas where possible, and be 

surrounded by appropriate berms. 

 No batching activities shall occur on unprotected ground.  Adequate surface protection will be required. 

 All wastewater and potentially contaminated surface runoff from batching areas shall be strictly controlled, collected, 

stored and disposed of at a site approved by the RE and ECO 

 Do not lower the original stream bed / profile of a wetland as this may result in erosion and scouring in an upstream 

direction. 

 

5.5 Storm water management and erosion control 

 Structures within/across a watercourse must not degrade water quality, cause erosion, sedimentation or instability in 

the watercourse, significantly alter the physical structure of the watercourse, induce flooding of adjacent areas or be 

structurally unstable. 

 When constructing infrastructure across a watercourse, rather use excavators instead of bulldozers in order to reduce 

sedimentation impacts and consolidate the entry and exit points to reduce scouring. 

 Work within wetlands/rivers is to preferably take place within a dry working area to reduce the risk of large amounts of 

sediment being mobilized.  This may require temporary diversions (as per the Method Statement for the Use of 

Cofferdams for the purpose of Constructing Bridges). 

 Protect areas susceptible to erosion by installing necessary temporary and permanent drainage works as soon as 

possible and by taking other measures necessary to prevent the surface water from being concentrated in watercourses 

and from scouring slopes, banks or other areas. 

 During construction implement measures to prevent the migration of material (fines) from the works into stormwater 

and sewage systems. This may include the use of a cut-off trench, straw bales or geo-fabric siltation barriers constructed 

across the site at specific points.  

 Sediment barriers (e.g. silt fences, sandbags, hay bales, earthen filter berms, retaining walls and check dams) shall be 

installed across the entire construction right of way at all wetland and watercourse crossings and where necessary to 

contain spoil and prevent sediment flow into wetlands/rivers. Sediment barriers should be regularly maintained and 

cleared so as to ensure effective drainage. 

 The impacts associated with sediment generated during earthworks shall be minimised by constructing appropriate 

temporary sediment traps downstream of excavations. The application of such traps should be tailored according to the 
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risk posed to the receiving environment (e.g. risk is typically low in areas with low flow & gentle elevation).  In the case 

of extensive earthworks, this may include the use of silt curtains at regular intervals to slow water and trap sediment 

washed from upstream work areas.  

 Temporary sediment barriers shall remain in place until such time as re-vegetation and stabilization of disturbed areas 

is judged to be successful and the risk of erosion/sedimentation has been reduced to a low level. 

 Further measures to reduce sediment generated from construction activities include ensuring that soil is not deposited 

into a watercourse and that stabilization and re-vegetation of any exposed soils occurs as soon as practically possible. 

 Disturbance on steep channel banks is to be kept to a minimum, thus reducing the potential for erosion.  

 Cut and fill areas are to be stabilized as soon as possible to reduce the risk of erosion and sedimentation in these areas.   

 All soil stockpiles (in terrestrial areas) must be protected from erosion, stored on flat areas where possible, and be 

surrounded by appropriate berms. 

 Stabilization practices including compaction and the application of chemical stabilizers should occur as soon as possible 

to reduce the risk of erosion and soil loss. 

 Abutments must be appropriately fortified using concrete, rock, etc. to prevent slope failure or erosion (especially 

abutment fill, which commonly occurs where bridges are built). 

 Any sandbags used for erosion control shall be in a good condition to prevent additional sedimentation and/ or failure. 

 Dewatering of trenches and excavated pits shall be undertaken in a manner that does not cause erosion and does not 

result in heavily silt-laden water flowing into any downstream wetland/river.  Water is to be pumped out of saturated 

trenches/pits into a well vegetated area some distance from any watercourse to facilitate sediment trapping and reduce 

the chance of sediment entering wetlands/rivers. 

 Any erosion points or channels developed during the construction period shall be backfilled and compacted as soon as 

possible, and the areas restored to a proper condition.  

 Any areas sensitive to erosion will need to be identified, and monitored to ensure that erosion risks are minimized. 

 Bank erosion and scouring of channel beds both upstream and downstream of roads crossing rivers or wetlands should 

be monitored at regular intervals in order to assess whether further erosion protection works are required. 

 Perform periodic visual inspections of on-site water quality at river/wetland crossing sites, identifying the source of any 

rapid increases in turbidity of surface waters and remedying this where necessary.  These actions form part of 

monitoring activities. 

 Crossings of all watercourses must be regularly checked to ensure they are not being degraded or causing degradation 

and that openings (i.e. under a bridge or at a culvert opening) are kept clear in order to minimise erosion. 

 

5.6 Other relevant environmental requirements 

All relevant sections of the Environmental Management Programme (EMPr) for the contract are to be complied with during 

works occurring within/across watercourses.  These may include but are not necessarily limited to: 

 Health and Safety Issues 

 Emergency Preparedness and Response 

 Ablutions / Sanitation 

 Water Abstraction and Use 

 Batching Sites: Asphalt, Cement and Concrete 

 Vegetation / Flora Management 

 Invasive Alien Plant Management  

 Stockpiling: Soils & Vegetation 
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 Stockpiling: Construction Materials 

 Excavations and Borrow Areas 

 Working within a Watercourse 

 Water Quality / Pollution Control 

 Storm Water Management, Erosion and Sediment Control 

 Management of Fuels, Chemicals & Other Hazardous Substances 

 Wildlife Management 

 Site Clean-up 

The relevant sections of the EMPr are to be referred to in this regard. 

5.7 Rehabilitation 

Once construction has been completed, the disturbed watercourse is to be rehabilitated in line with the requirements specified 

in the relevant section(s) of the Environmental Management Programme (EMPr) and as per MS2: Method Statement for 

Rehabilitation of Disturbed Watercourses. 

 

6. Conclusion 

Road-planning and road-building practitioners understand watercourses and their hydrological functions. However, inputs 

from environmental experts must be incorporated in the design process for inclusion in the environmental authorisation 

applications. The construction of roads across wetlands and rivers is preferably avoided, but is sometimes necessary.  The 

construction methods contained in this Method Statement are intended to mitigate any negative impacts associated with road 

construction across a watercourse (rivers/wetlands). Where bearing capacity permits, it is possible to construct a permeable 

road base from large aggregate to allow for water movement under the road. Geotextile can be used to contain the rock fill 

and to ensure that it does not get clogged by fine material. Culverts can be used for streams with well-defined channels or for 

balancing water to either side of the road in the absence of defined channels. Installing a battery of culverts, or placing culverts 

at a set spacing may be a cost effective alternative to, or addition to, a permeable layer.  Bridges may also be provided over 

defined channels within wetlands and are preferred crossing options particularly for large river systems. 
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METHOD STATEMENT 2: 

USE OF COFFERDAMS FOR THE PURPOSE OF CONSTRUCTING 

BRIDGE FOUNDATIONS AND SUBSTRUCTURES 

 

1. Introduction 

Cofferdams are temporary enclosures designed to keep water and soil out of the construction so as to permit dewatering and 

construction of permanent road structural elements (such as bridges/culverts) under suitably dry conditions.  This is generally 

applicable to construction activities occurring within/across watercourses such as rivers, streams and wetlands. The use of 

cofferdams in the construction of bridge foundations in watercourses is standard practice in the construction sector. This method 

statement describes the processes in the design, construction and removal of cofferdams, together with appropriate mitigation 

measures aimed at minimising the ecological impact of coffer dams/diversion structures on the watercourse. 

 

2. Location & applicability 

This method statement will generally apply to the construction of bridges and culverts associated with road infrastructure 

crossing watercourses, including rivers and wetlands, where construction activities are to be undertaken within a watercourse 

and where a dry working area is required. Due to the technical challenges involved, the span configurations of bridge structures 

are designed as far as practical to avoid the need for cofferdams.  Nevertheless, there are situations where the construction of 

foundations within a watercourse will be unavoidable and necessitates the use of temporary water/flow diversions. 

 

3. Design and planning considerations 

 

3.1 Choosing an approach 

There a number of options available for isolating work areas from water flow, depending on the specific construction 

requirements. Figure 1 (below) serves as a guide to support decisions around the use of coffer dams versus temporary barriers, 

etc. 
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Figure 1 Decision support system for using cofferdams (SEPA, 2009) 

 

Once the correct approach has been adopted for the type of construction, it will be important to undertake the desired approach 

according to the best practise methods, as described in Table 1 below. 

Table 1. Good practise methods for partial and full isolation (after SEPA, 2009). 

Method/Approach Description 

Partial isolation 
 

Partial area of the channel is isolated and kept dry with the use of barriers (often referred to as a cofferdam) and 
flow is allowed to continue in the remainder of the channel. Barriers used to isolate part of the channel can be 
made of a number of different materials. 

 

Partial isolation using 
a Caisson  
 

Provides isolation of the channel similar to cofferdams. They are essentially large boxes or cylinders (usually pre-
cast concrete and steel) which are open at the top and bottom and are lowered into the water to isolate an area 
of bed. 

 
Full isolation 
Temporary diversion 
channel 
 

A whole section of the channel is isolated and kept dry, and the water is transferred downstream of the works 
area by excavating a temporary open channel. 
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Method/Approach Description 

 

Full isolation 
gravity/flume pipe 
 

A whole section of the channel is isolated using barriers that span the full width of the river. This keeps a stretch 
of the river dry and the water is transferred downstream of the works area through gravity fed flumes/pipes. The 
flume(s) is normally placed on the bed of the watercourse through the works area and outfalls at the downstream 
barrier, if present, or far enough downstream to prevent the water backing up into the work area. 

 

Full isolation over 
pumping / siphon 
 

A whole section of the channel is isolated using barriers that span the full width of the river. This keeps a stretch 
of the river dry and the water is transferred downstream of the works area by mechanical assistance (pumping or 
siphon). The pump and associated pipework need not be located in the isolated area. 

 

Isolation with silt 
curtain 
 

In this case the works area still remains wet and a silt curtain is placed around the works area to minimise sediment 
being transferred downstream. 

  
 

3.2 General principles pertaining to cofferdams 

 A cofferdam involves the interaction of the structure, soil, and water. The loads imposed include the hydrostatic forces of 

the water, as well as the dynamic forces resulting from currents and waves. 

 The loads imposed on the cofferdam structure by construction equipment and operations are considered, both during 

installation of the cofferdam and during construction of the permanent structure itself. 

 In the construction of cofferdams, it is difficult to maintain close tolerances since cofferdams are usually constructed in 

flowing water and sometimes under severe weather conditions. Under these circumstances, significant deformations of 
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cofferdam elements may happen during the course of construction, and therefore it may be necessary to deviate from the 

design dimensions in order to complete the project according to plan and timeframes. 

 In cofferdam construction, health and safety is of paramount importance, since workers will be exposed to the hazards of 

flooding and collapse. 

 Safety requires that every cofferdam, and every component thereof, shall be of robust design and construction, of suitable 

and sound materials and of sufficient strength and capacity for the site conditions in which it is used.  

 Proper construction of the cofferdam, verification that the structure is being constructed as planned, monitoring the 

behaviour of the cofferdam and surrounding area, provision of adequate access, light and ventilation, and attention to safe 

practices on the part of all workers and supervisors is required. 

 The cofferdam construction shall be properly maintained.  

 Finally, removal of the cofferdam is to be planned and executed with the same degree of care as its installation, using a 

phased approach (on a stage by stage basis). The effect of the removal on the permanent structure must also be considered. 

For this reason, it may be necessary that sheet piles extending below the permanent structure are cut off and left in place, 

since their removal could disturb the foundation soils and gravels in the river bed adjacent to the structure. 

 

Cofferdams have a number of advantages and disadvantages which need to be considered (Box 1): 

 

 

4. Construction Method: Cofferdams 

 

4.1 Outline of general approach 

The sheet piling operations typically used require completion of the following stages for successful construction: 

 Competent site investigation, sampling and relevant testing to build up an informed picture of the task. 

 Adequate design of all the stages of the construction. 

Box 1: Advantages and Disadvantages of cofferdams 

Advantages Disadvantages 

 Facilitates the excavation and the construction of 

structures in an otherwise poor environment. 

 Provides a safer working environment. 

 Contractors typically have design responsibility as 

the experienced contractors have developed their 

own techniques and systems. 

 The sheet piles typically used are easily installed 

and removed. 

 Materials can often be re-used on other parts of 

the same project or other projects. 

 

 Damage to the channel bed and banks generally 

occurs. 

 Cofferdams may be damaged during extreme 

weather conditions. 

 Can be costly and require regular maintenance 

and monitoring. 

 Presents a sedimentation risk 

 Temporarily block and/or divert flows affecting 

hydrological functioning and species movement 
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 Proper setting out and installation of the piles. 

 Strict adherence to all health and safety requirements. 

 

 

4.2 Loads imposed on Cofferdams 

A typical cofferdam will experience several loading conditions during installation and during the various construction stages, 

with the significant forces including: 

 Hydrostatic pressure; 

 Pressures due to soil / gravel loads; 

 River currents; 

 Wave forces from floods; 

 Impacts from debris carried by floods; 

 Ice forces – unlikely for this project; 

 Seismic forces; and 

 Accidental loads. 

 

4.3 Typical equipment needed 

Items needed for cofferdam installation may include: 

 Survey and setting out to fix the correct location; 

 Pile driving hammer (vibratory or impact); 

 Crane of sufficient size; 

 Steel sheet piles; 

 Wide-flange beams for wales and stringers; and 

 In specific cases, barges may be required for efficient installation. 

 

4.4 Construction method 

The installation of cofferdams is described in detail in the reference manuals noted at the end of this method statement.  

Particular reference shall be made to SANRAL (2011) Construction Monitoring Manual for Bridges and Structures, 1st Edition, 

Chapter 4.8, and to the COLTO Specifications.  Best practice methods and general construction steps in cofferdam 

implementation are summarised below along with key environmental actions/requirements during each phase of cofferdam 

Note: It is generally specified that work in watercourses is carried out during periods of low average rainfall.  This reduces 

the risks inherent in their construction.  Further, the lower stream flows reduce the risks of scour and disturbance of 

sediment in the river beds during construction.  A Hazard Identification and Risk Assessment, together with mitigation 

measures, is required from the designer. 

 



MS2: Coffer dams Feb. 2016 

 

6  

 

construction.  Note that in general, the environmental specifications in the Method Statement: Permanent Road Construction 

and Temporary Access across Watercourses apply also to the use of flow diversions/cofferdams. 

 

Best practise methods for partial and full isolation of working areas using cofferdams: 

 

Stage 1: Pre-construction 

 

1. Refer to approved plans for construction. 

2. Train staff in cofferdam construction. 

3. Identify, demarcate and protect any affected water resources or sensitive habitat likely to be affected by the construction. 

 

Environmental requirements during stage 1: 

 Existing access roads and tracks should be used to access the site, additional roads through wetland/river areas will need 

to be avoided unless absolutely necessary and under the strict direction of the ECO. 

 Manage access at the approach and departure points to wetlands and river channels to prevent vehicles crossing these 

areas upstream or downstream of designated construction areas. 

 Install appropriate downstream sediment control and flow diversion systems. 

 Remove invasive alien plants from the work area prior to construction to avoid dispersal downstream. 

 Ensure construction staff are well versed in the method and approach being followed including environmental matters. This 

may include: 

o Pollution incidents 

o Sediment and erosion 

o Extreme weather events 

o Protective works 

 

 

Stage 2:  Installation 

 

4. Site clearing. 

5. Pre-dredge to remove soil or soft sediments and level the area of the cofferdam. 

6. Drive temporary support piles. 

7. Temporarily erect bracing frame on the support piles. 

8. Set steel sheet piles, starting at all four corners and meeting at the centre of each side. 

9. Drive sheet piles to grade. 

10. Block between bracing frame and sheets, and provide ties for sheet piles at the top as necessary. 

11. Excavate inside the grade or slightly below grade, while leaving the cofferdam full of water. 

12. Drive or otherwise construct bearing piles. 

13. Place rock-fill as a levelling and support course. 

14. Place underwater tremie concrete seal. 

15. Check blocking between bracing and sheet piles. 

16. Dewater.  

17. Construct new permanent foundation and substructure of the bridge. 
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Environmental requirements during stage 2: 

 When working within a watercourse, use excavators instead of bulldozers to reduce sedimentation. 

 Avoid unnecessary clearance of vegetation as well as disturbance of channel bed and banks. 

 Hand-clearing of vegetation should be undertaken within a watercourse (rivers & wetlands) and no heavy machinery shall 

be permitted within watercourses without the prior approval of the RE and ECO. 

 Do not dispose of removed vegetation into the watercourse. 

 Where practically possible construction must not occur in open flowing water. 

 Ensure that access and disturbance outside of the primary work area (including bed and banks) is limited. 

 Leave buffer strips of 5-10m wide at the site boundaries to act as sediment filters. 

 Appropriate and adequate sediment control measures should be implemented downstream of the work area. 

 Areas prone to erosion such as bare soils and steep banks must be stabilised. This applies to areas unstable prior to 

construction and areas that have become unstable as a result of construction.  

 Any sandbags used for erosion control shall be in a good condition to prevent additional sedimentation and/ or failure. 

 To aid in later cofferdam removal, a protective layer (i.e. geotextile filter) should be placed over the channel. 

 All areas subjected to flows are to be stabilised to avoid erosion. 

 Perform periodic visual inspections of on-site water quality at river/wetland crossing sites, identifying the source of any 

rapid increases in turbidity of surface waters and remedying this where necessary.  These actions form part of monitoring 

activities. 

 Dewatering of excavated pits shall be undertaken in a manner that does not cause erosion and does not result in heavily 

silt-laden water flowing into any downstream wetland/river.  Water is to be pumped out of saturated trenches/pits into a 

well vegetated area some distance from any watercourse to facilitate sediment trapping and reduce the chance of sediment 

entering wetlands/rivers. 

 Locate potential sources of contaminants away from water resources. these include: 

o Site compounds/parking areas. 

o Fuel and chemical storage. 

o Refuelling areas. 

o Stockpiles. 

o Vehicle and equipment washing areas. 

 

 

Stage 3: Removal 

 

18. Flood cofferdam. 

19. Remove sheet piles. 

20. Remove bracing. 

21. Backfill as required. 

22. End of cofferdam removal. 

23. Rehabilitate disturbed areas. 

 

Environmental requirements during stage 3: 

 Install appropriate downstream sediment control measures prior to removal of diversions/dams. 
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 Cofferdams should be removed as soon as practically possible following construction. 

 Ensure that disturbance of channel bed and banks is minimised during removal. 

 If excess debris and sediment has collected upstream of the structure, remove the material before the dam is removed and 

dispose of the material properly. 

 Ensure that water in the enclosed area is either pumped out of the channel or adequately treated before discharging into 

the receiving watercourse. 

 All construction related material, including organic material accumulated during use, is properly removed and disposed of. 

 Restore channel to previous dimensions and appropriately rehabilitate disturbed areas. 

 Once construction has been completed, the disturbed watercourse is to be rehabilitated in line with the requirements 

specified in the relevant section(s) of the Environmental Management Programme (EMPr) and as per MS3: Method 

Statement for Rehabilitation of Disturbed Watercourses. 

 

 

5. Conclusion 

Every cofferdam is unique and requires thorough analysis from planning through to construction and final removal. The design 

must be compatible with the flow patterns of the watercourse, the expected weather conditions, waves, currents, construction 

equipment, construction methods, permanent structures and ground conditions. As soon as reliable geotechnical information is 

available, comparable cost studies should be analysed to determine if the cofferdam method should be favoured over other 

techniques, such as pre-cast or caisson construction. Once an approach has been adopted, strict adherence to environmental 

restrictions and requirements must be maintained to ensure no long term impact to water resources are incurred. 
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METHOD STATEMENT 3:   

REHABILITATION OF DISTURBED WATERCOURSES 

 

1. Introduction 

As a condition of the Environmental Authorisation for the N2 Wild Coast Toll Highway and the requirements documented in the 

Specialist Aquatic Assessment Report (Macfarlane et.al. 2016a) and Environmental Management Programme (EMPr) for the 

project (Texeira-Leite & Macfarlane, 2016), all watercourses disturbed/impacted during road construction will need to be 

adequately rehabilitated upon completion of construction works.  This includes impacts to the vegetation, soils and structure of 

any wetland, river, stream or natural drainage line impacted by activities related to road construction and may include, but not 

necessarily limited to, the construction of permanent road infrastructure, fill embankments, bridges, culverts, temporary access 

and other activities occurring within or in the vicinity of water resources.  This method statement describes the processes in the 

design, planning and implementation of watercourse rehabilitation. 

 

2. Location & applicability 

This method statement will generally apply to all aquatic ecosystems (including rivers and wetlands) impacted on during the 

road construction, including watercourses directly crossed by infrastructure as well as adjacent/downstream areas that may be 

affected by pollution, erosion and sedimentation impacts.  It is acknowledged that wetland and riparian habitat within the road 

reserve will not be rehabilitated to its former ecological state due to road maintenance/management requirements and these 

areas should then be appropriately stabilised and vegetated with suitable vegetation to reduce impacts. 

 

3. Responsibility 

The Contractor is responsible for ensuring that all watercourses, including wetlands and rivers disturbed by construction 

activities are rehabilitated to an acceptable state once construction activities have ceased and should be monitored afterwards 

to prevent disturbed areas from being colonised by exotic species and weeds.   

 

4. Design and planning considerations 

 

4.1 Rehabilitation objectives 

Where active re-vegetation of disturbed aquatic habitat is desirable or even necessary, it is important to ensure that 

rehabilitation takes into account plant species requirements.  The focus here will be either on the desired ‘functional aspects’ of 

species (such as water filtering capacity or fast growth rate) or on the ‘compositional aspects’ of the wetland ecosystem that is 

associated with the planted species (includes species diversity, origin of plants, etc). The specific rehabilitation objectives should 

therefore ultimately dictate whether functional or compositional aspects are given priority, and how compromises should be 

sought. Examples of typical rehabilitation objectives and relevant species requirements are indicated in Table 1 (below) and 

should be considered on a case-by-case basis for watercourses requiring rehabilitation.  In reality, a number of these objectives 

may apply to a particular site. 
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Table 1. Rehabilitation objectives informing plant species requirements (after Russell, 2009). 

REHABILITATION OBJECTIVES PLANT SPECIES REQUIREMENTS  

Re-establishment of vegetation in high 
energy wetlands 

 Vigorous growth 

 Strong roots 

 Mat-forming 

 High shoot density 

Re-vegetation informed by 
biodiversity concerns 

 Resemble natural plant assemblages 

 Avoid alien and invasive species (including indigenous species that are known to be 
invasive) 

 Include provision for rare species 

Restoration of water filtering capacity 
 Plant species known to have a good capability to trap or remove sediment, nutrients and/or 

toxic contaminants from water 

Rehabilitation of eroded areas 

 Vigorous growth 

 Rhizomes or stolons 

 Strong roots 

 Mat-forming 

 High shoot density  

 Ability to trap sediment 

Rehabilitation to meet demand for 
local economic benefits 

 Wetland plants are known and desired by local community 

 Plants can be harvested sustainably 

 

4.2 Species selection 

The choice of aquatic plants for use in re-vegetating wetlands/rivers will generally be dictated by:  

(i) The objectives of rehabilitation (see 4.1); 

(ii)  Species habitat requirements; and 

(iii) The intended method of planting. 

 

The following guidelines apply to the selection of plant species for use in re-vegetation of wetlands/rivers: 

 Whatever choice of species is made, it should always be borne in mind that species diversity is the key to robustness 

(Russell, 2009). Wetlands are known to be complex and dynamic ecosystems, and while the characteristics of a wetland 

system may change over time, the greater the species diversity, the greater the chance of the system surviving the 

stresses of changing environmental factors (Russell, 2009).  

 Mono-specific species planting is therefore generally not recommended.   

 Wetlands typically present several kinds of habitat where plants can grow. Many aquatic plants are more suited to one 

habitat type and some can have very specific habitat requirements which need to be identified prior to plant selection.   

Wetland plant habitat requirements may include: 

o Species that prefer the drier, temporarily wet edges of the wetland; 

o Species that do well in soils that are seasonally or permanently inundated by shallow or deep water;  

o Plants that have a tolerance for exposure to wind, etc.; and 

o Species that prefer full sun, partial shade or full shade. 

Recognising the variation in soil saturation within wetlands, re-vegetation will need to consider the wetland zonation 

to determine specific “planting zones” that correspond to the periodicity of soil saturation, as per Table 2, below. 
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Table 2. Wetland “planting zones” defined based on the soil wetness continuum (adapted from Jacobson, 2006). 

PLANTING 
ZONE 

DESCRIPTION CHARACTERISITCS OF VEGETATION METHOD OF REVEGETATION 

Permanent: 
submerged 

Constant and 
permanently standing 
deep water habitat 

This zone is comprised of aquatic plants that are 
generally submerged entirely, except for flowering 
parts.  The plants may be floating or rooted and will 
generally not survive desiccation. 

Plants are generally established 
as tubers or bulbs, rooted 
plants, plant fragments, or as 
pre-vegetated mats. 

Permanent: 
emergent 

Constant and 
permanently standing 
shallow water habitat 

Emergent plants growing in permanently saturated 
soils that are partially submerged with leaves, stems 
and flowering parts partially or entirely out of the 
water. Plants are capable of growing under saturated 
conditions and may survive short periods of 
desiccation. Emergent plants characterise this zone 
and include reeds and bulrushes with only those 
hydrophilic woody species with morphological 
adaptations to prolonged wetness (e.g. prop roots). 
 
 

Emergent species are generally 
installed as plants or pre-
vegetated mats because they 
are planted in the water. When 
planted in the water, they need 
to have a portion of their leaves 
or stems above the water 
surface or they will drown. If 
seeded, the seed should be 
placed either on a mud flat or at 
the water’s edge. 

Semi-
Permanent 

Soils are saturated for 
most of the year but 
can occasionally dry 
out during the 
dry/winter season 

The plants of this zone can tolerate periodic flooding 
and desiccation periods. These plant species usually 
grow at the water’s edge where soils are saturated but 
the ground surface is frequently not inundated. 

Many species can be 
established as seed. However, a 
number of desirable species are 
only available as plants or pre-
vegetated mats. 

Seasonal 

Soils are saturated on 
a seasonal-basis for 
several months of the 
year, primarily during 
the rainy season 

Within the zone of seasonal fluctuations in soil 
saturation, wetland plants typically comprise a mixture 
of hygrophilous grassland and sedges. 

Most species within this zone 
are established as seed. 

Temporary 

Peripheral areas 
where the soil is in-
frequently saturated 
for short periods of 
time but is generally 
quite dry 

Many wetland plant species will tolerate saturated and 
moist soil conditions for extended periods of time. 
Mixture of non-wetland species and hydrophilic plant 
species restricted to wetland areas, typically 
hygrophilous grassland type. 

Most species within this zone 
are established as seed. 

 

 Suitable plants for re-vegetation can be selected from the total species pool of ecologically important wetland species 

which include mostly perennial species that tend to make up a large fraction of the biomass in a natural wetland 

(Russell, 2009). The location of the water resource and the habitat type are the data requirements that initially inform 

this selection. Indigenous aquatic plant species locally common to wetlands/rivers in the applicable Bioregion need to 

be selected. 

 There will be opportunities to rescue wetland plant species from habitats that are to be cleared or disturbed during 

construction.  These wetlands/rivers should be targeted for rescue operations and transplanting wetland plants prior 

to road construction taking place in these areas.   This is particularly relevant where road construction will impact 

wetlands known to house plant species of conservation concern.  In this instance, active search and rescue activities 

should be implemented by an appropriate specialist prior to road construction. During the rapid field investigations 

undertaken a number of important plant species were observed and should be a key focus of rescue efforts, along 

with other species identified by the competent specialist prior to construction. Table 3, below summarises water 

resources where noteworthy species were identified. This must not be considered a comprehensive list of important 

plant locations as this was not in the scope of work for this project and filed investigations occurred outside of the 

growing season. There is very strong reason to believe that important plant species are present within a number of 

additional riverine/riparian and wetland habitats. 
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Table 3. Table summarising the location of identified important plant locations within the study area. 

WETLAND NO. LATITUDE LONGITUDE COMMENTS 

T40E-W01 
-31.0762998809507 30.1869455678839 

Intact habitat with high species diversity and endemic plant species, 
including Leucadendron spissifolium subsp. Natalense, Podalyria velutina 
and Psoralia abbottii. 

T60G-W29 
-31.2806920282198 29.8045721254207 

Vegetation is structurally and compositionally diverse and of a relatively 
high integrity as well as supporting the endemic species Psoralea abbottii.  
The medicinal plant Gunnera perpensa is also present. 

T60D-W30 
-31.174452186735 29.9907015533358 

Highly diverse wetland with important endemic species Leucadendron 
spissifolium subsp. Natalense and Psoralia abbottii.Important. In addition 
wetland is used for water use by local communities with plants used for 
craft production and medicinal use. 

T60A-W18 
-31.0757662430804 30.1803748483295 Diverse habitat and species composition. Psoralia abbottii is present in 

quite high numbers, especially along wetland margins. 

 

 No alien/exotic plants are to be used in re-vegetation. 

 Opportunistic/invasive indigenous species are to be generally avoided (e.g. Phragmites australis, Typha capensis, 

Stenotaphrum secundatum). These opportunistic invader plants will tend to crowd out other species, compete for 

nutrients and eventually dominate wetland habitats to produce a low-diversity monoculture. 

 Ideally, one would use a mix of ‘fast-growing’ pioneer species and ‘secondary’ climax community species throughout 

planting as these will grow at different rates to provide shelter, stability and habitat during vegetation establishment. 

 Start by establishing an interim herbaceous/grass community using easily-establishing ground cover.  Sod-forming 

grasses including stoloniferous annual grasses (e.g. Leersia hexandra, Eragrostis ciliaris, Isolepis spp.) are preferred 

over bunch grasses. These should ideally be sourced locally (areas within a 50 km radius).  If this is not feasible, then a 

sterile variety of Couch Grass (Cynodon dactylon) can be commercially sourced and planted. This will serve a dual 

purpose of exerting a competitive influence, thereby inhibiting alien seed recruitment, and stabilizing the bare soil 

until the climax community has established itself..  

 Sedges (Cyperus spp.), spikerushes (Eleocharis spp.), and rushes (Juncus spp.) are also recommended for riparian and 

wetland re-vegetation because of their aggressive root systems (Hoag, 2005).   

 Use plants that are a minimum of 20 cm tall in non-flood prone areas, 30-60 cm tall in flood prone areas (Wetland Care 

Australia, 2008). 

 Maintenance requirements of individual species should also be considered in plant selection.  Species with low 

maintenance should be selected. 

 It would be advisable to plant at the onset of the wet season (early spring – August to October) so that watering 

requirements are minimal.  

 Temporary wetland areas can be planted to hygrophilous grassland with other sedges. 

 When sourcing plants from nurseries, it is important to consider the genetic origin of the plants.  It is considered best 

to use small regional nurseries that breed plants from the region, instead of large commercial nurseries that are likely 

to obtain stock from large regional suppliers. By planting eco-sourced native plants this will help to maintain the unique 

local characteristics of native plants in the region and these plants will generally have a greater chance of growing 

successfully because they are adapted to the local conditions (Clarkson and Peters, 2012). 

 When re-establishing rescued plant species of conservation concern, it is important to match habitat conditions with 

the habitat in which these species naturally occur.  In order to maximise opportunities for long-term persistence, 

species of conservation concern should be planted into intact wetland areas subject to low pressures. This should 

ideally include sites targeted for biodiversity offset activities or located in existing protected areas. 
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 Many of the Red Hot Poker plant species (Kniphofia spp.) can be difficult to differentiate and many of the cultivated 

plants are hybrid varieties. Therefore, only Kniphofia species of known identity and origin may be considered to avoid 

hybridization with other species and contamination of genetic material. 

4.3 Method of re-vegetation 

There are generally three main methods for establishing plants in a wetland: (1) seeding, (2) cuttings (plant parts that can grow 

a new plant or clone), and (3) transplants (establishing whole plants).  These methods are summarised in Box 1 (below) with 

further detail in Boxes 2 – 5 (Section 5.2). In general, the following guidelines need to be considered: 

 Some projects may be done using seed only and others may be done using a combination of seeding and planting.  

 The selection of planting method(s) is largely dependent on the species that are selected for replanting as well as the 

availability and nature of local plant material from donor wetland/river sites.  

 There are species of aquatic plants that naturally only reproduce clonally and that can rarely be grown from seed whilst 

there are other species that can only be reproduced from seed. 

 Transplanting whole plants is often a very expensive and laborious exercise, but can be worth the effort if the 

transplants are from nearby donor sites or if it involves large species that give the wetland its characteristic vegetation 

structure (for example trees and shrubs).  

  A combination of planting whole plants/plant materials from donor wetlands and nurseries as well as the harvesting 

of seeds from donor sites and nurseries allows for flexibility in the planting method and assists with ensuring that as 

diverse an array of aquatic plants as possible are sourced and used in re-vegetation. 

 It will be important to ensure that plants are ready and available well in advance and having these available for 

rehabilitation as soon as construction is complete (this may generally mean sourcing/growing plants prior to 

rehabilitation commencing).   

Box 1:  Summary of the different methods of aquatic vegetation establishment 
 
1a  Direct seeding: 
Seed can be collected from existing growing wetland/aquatic plants and scattered directly within the target water resource 
as a form of re-vegetating areas. Aquatic plant seeds generally need three things to germinate: heat, water, and light. The 
need for light means that wetland plant seeds need to be seeded on the surface and they cannot be covered with soil (Hoag, 
2005). Based on these difficulties, using direct seeding of herbaceous plants as the primary means of re-vegetating a site will 
require more attention to planning and control of site hydrology during the establishment period to be successful. 

 
1b  Seed bank collection: 
Many aquatic plant species have seeds that live for several years (Brock & Casanova, 2000). A seed bank is the store of 
dormant seeds from previous seasons within the sediment/soil of the wetland/riparian area. The seeds from some plant 
species in the seed bank germinate every year; others wait until conditions are just right - which may be once in several years 
(Brock & Casanova, 2000). In nature, germination from seed banks is generally patchy. A small amount of seed bank can 
potentially re-vegetate an entire wetland as species tend to spread easily through the system (particularly along water flow 
paths). 

 
2  Cuttings (Transplanting plant materials): 
As with transplanting of whole plants, some species can be best propagated by taking cuttings from established plant species 
at donor wetland sites.  Substantial woody cuttings (or batons) or layers of live brush wood from some tree species will take 
root if driven into the soil or if laid partially buried on the soil surface and anchored into the soil below. Whole branches with 
off-shoots anchored this way can protect the soil surface from flowing water and help to trap debris and sediment (Russell, 
2009). 

 
3  Transplanting whole plants: 
Some species of wetland plants may be difficult to obtain except through transplanting entire plants whilst others which are 
rapid rhizome spreaders are easier to propagate by division than seedlings (Water and Rivers Commission, 2000).  Wetland 
plants (or hydrophytes) tend to lack substantial underground rooting systems and are therefore relocated quite readily (Hoag, 
2005).   Live plants are used to establish emergent aquatic vegetation in shallow open water, deep marsh and shallow marsh 
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zones because seed is difficult to establish in these very wet zones. Working with whole/growing plants will require a 
systematic approach, however (Russell, 2009). The timing of transplanting is best done shortly before or at the beginning of 
the growing season and material for transplants can originate from a commercial nursery or it can be taken from a donor site 
within the same wetland or an adjacent/nearby wetland.  If a donor site is selected, there must be sufficient areas where it 
is safe to remove plants without seriously damaging the donor site (Russell, 2009).   

 

 

5. Method of Rehabilitation 

 

5.1 General site clean-up 

Upon completion of the project, appropriate measures must be undertaken to clean-up the site in accordance with the following: 

1. All structures, equipment, materials, waste/rubbish, litter, rubble, notice boards and any temporary fences used during 

construction are to be removed from the site upon completion.  All waste material is to either be recycled where 

possible or disposed of in an approved lands fill site or suitable designated waste handling facility. 

2. No excess materials or any form of debris may be swept off the road and/or left at the site but will need to be cleared 

from the site.  

3. All foreign materials and structures must be removed from river channels and wetlands post-construction. 

4. In the case of accidental spills of fuel, oil or other chemicals, the contaminated soil will need to be dug-out and removed 

from site for disposal at an approved hazardous waste site and the affected area replaced with fresh, uncontaminated 

topsoil.  

 

5.2 Rehabilitation of the affected Watercourse 

Once the site has been appropriately cleaned in accordance with 5.1 (above), the following rehabilitation steps are to be 

followed: 

1. Stabilise any unstable banks or erosion features. A range of options are available, with soft interventions such as re-

sloping and stabilizing preferred over hard engineering options, depending on the energy of the environment.  

2. Remove any invasive alien plants and weeds in accordance with the legislative requirements contained in the National 

Environmental Management Biodiversity Act No. 10 of 2004 (NEMBA).  The method of clearing of alien plants will be 

specific to the type of plant species occurring and the correct technique should therefore be followed in order for work 

to be effective.  Methods/techniques may include manual cutting, chemical treatment or a combination of these. 

3. Reinstate wetland soils that have been stockpiled prior to construction/disturbance.  The order of replacement needs 

to be (sub-soils first followed by topsoil.   

4. Soil is to be shaped to match the natural topography occurring at the site. 

5. Ensure that appropriate mechanisms are put in place to limit sediment loss (e.g. through the erection of silt fences) 

during vegetation establishment. 

6. Prepare soils for planting by ripping compacted soils to reduce the bulk density and facilitate seed germination.  

a. For seeding, the soil needs to be prepared to optimise germination. This is typically undertaken by hand hoeing 

to loosen the soil in the seedbed but should be firm enough to facilitate good contact between the seeds and the 

soil.  

b. Where good topsoil exists, no specific preparation is required. 

c. In general, fertilizer is not necessary nor is it recommended for wetland re-vegetation (particularly in wetlands 

that have inherently lower nutrient levels, as this may promote increased weed growth). In areas where loss of 

topsoil has taken place, fertilizer application may be required. Where it is suspected that the soil may be poor it 



MS3: Rehabilitation of watercourses Feb. 2016 

 

7  

 

is useful to undertake testing of the soil nutrient status and liming requirements. If lime and fertilizers are to be 

used these must be incorporated into the soil at least two months before planting, except for nitrogen fertilizer 

that should be applied at the time of planting (Russell, 2009).  

d. Soils should be kept moist and as weed-free as possible. A weed-free mulch is recommended to help retain 

moisture for germination. Mulch should be crimped in if possible to limit floatation if flooding is likely to occur. It 

is very important that mulch not be derived from stands of invasive exotic species or weeds. 

7. Vegetation is then to be reinstated as soon as weather conditions allow for plant growth. Suitable indigenous 

vegetation is to be selected and used in re-vegetation (as per Section 4). The correct method of re-vegetation 

establishment is to be used (as per Section 4 and Boxes 2 – 5 below). 

8. Only remove temporary sediment barriers after re-vegetation and stabilization of disturbed areas is judged to be successful. 

9. The closure and rehabilitation of temporary access routes and addressing any remaining potential erosion risks will 

need to be undertaken upon completion of rehabilitation activities at each site before the team leaves the site.  

10. Completion of rehabilitation. 

 

Box 2 – Revegetation by Direct Seeding 
 
In non-flowing or low energy wetland/river systems, direct seeding is often the most cost-effective method of re-vegetation 
(Water and Rivers Commission, 2000).   

Step 1: Identify and collect seed from local sources 

 Seed can be collected from donor wetland sites or commercially grown aquatic/wetland plants.   
 Thatching is a method of seeding that can be used with grasses or sedges that makes use of ripened seeds as they 

are still attached to the stems, which are cut from the plants. Stems with mature inflorescences should be collected 
and deposited on the site to be re-vegetated. 

 
Step 2: Preparation for seeding 

 For seeding, the soil needs to be prepared to optimise germination.  

 This is typically undertaken by hand hoeing to loosen the soil in the seedbed but should be firm enough to facilitate 
good contact between the seeds and the soil.  

 If topsoil and native seed mixes are used, fertilizer is often not needed. 
 
Step 3: Apply seed to the wetland 

 Seed mixtures should be sown at the proper time of year specified for the mixture. 

 The seed is spread manually (broadcast) over the wetland or can be planted in rows either by hand or using a 
precision planter.    

 The seeding rate (seed used in kg/ha) varies according to the method and the type of seed being used. A good rule 
of thumb is to use twice the amount of seed used for row planting when broadcasting.  

 The amount of seed to be used must also be modified for areas that are not irrigated or do not have a regular 
supply of moisture. An increase of 20% in seeding rate is recommended for most dryland (non-irrigated) 
establishment (Russell, 2009). The higher density for wetland seed is also in part to compensate for the higher seed 
mortality inherent with smaller seed sizes. 

 Generally, the small-seeded sedges, rushes, grasses and forbs should be placed on the soil surface as they require 
light to germinate, whilst the larger-seeded species can be buried a deeper and may prefer to be buried (Jacobson, 
2006). 

 The seed should be planted no deeper than 2.5 times the width of the seed but never left lying on the surface of 
the soil. The more sandy a soil, the deeper the seed should be planted and the more rich in clay a soil is, the 
shallower the seed should be sown (within the above limits). 

 When broadcasting seed it is necessary to lightly cover the seed with soil by hand raking the seed into the soil. This 
is best done by raking. Once the seed has been planted the area must be rolled to ensure the seed has good contact 
with the soil. This can be done in large areas with a roller or with a partly filled plastic water drum in smaller areas.  

 Avoid sowing or thatching in areas where runoff concentrates. 

 All planted areas should be mulched preferably immediately following planting, but in no later than 14 days from 
planting. Mulch conserves water and reduces erosion. The most common type of mulch used is hay or grass that 
is crimped into the soil to hold it.  

 Hydroseeding is also an option which utilizes equipment capable of shooting seed some distance 
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Step 4: Weed control 

 Thorough weed control is essential for this method to be successful, as germinating native seedlings tend to be 
out-competed by faster growing introduced species.  

 

Box 3 – Revegetation by Seedbank collection from donor sites 
 
Many wetland species have seeds that live for several years stored in the “seed bank” which contains dormant seeds from 
previous seasons within the sediment/soil of the wetland (Brock & Casanova, 2000).  The collection of seed bank material 
from donor wetlands can be used to re-vegetate the wetlands using the following technique: 
 
Step 1: Select a suitable donor site 

 Select a nearby wetland that is well-vegetated with herbaceous wetland that is characteristic of the region. 

 If a donor wetland site is to be used, there must be sufficient sites where it is safe to remove seedbank material 
without seriously damaging the donor wetland. 

 
Step 2: Determine the volume of seed bank needed for re-vegetation purposes 

 Two or three 10 litre buckets of seed bank material will be sufficient for 20 lines each 10 m long and 0.1 m wide 
(Brock & Casanova, 2000).   

 
Step 3: Harvest seedbank material from the donor site 

 Move through the wetland, digging up a bucket of soil at a site then moving to a spot a metre away before 
repeating.   

 Locate harvesting sites in a mosaic (or chess board) pattern and harvest about 0.5m² for every 10m² or 5% of total 
area (Russell, 2009).  

 Harvesting of seed must be done with caution so as not to unduly disturb the donor wetland.   

 Soil from within stream channels, flow concentration zones or in any other areas susceptible to erosion should not 
be harvested. 

 
Step 4: Mix soil from donor site 

 Spread the soil containing the seed bank from the donor wetland out on a large plastic sheet and mix well.  

 Mixing the soil taken from the different wetness zones at the donor site means that wherever you eventually put 
the seed bank, all species have an opportunity to establish. This is a useful strategy when you don’t know how 
water levels will vary over time in the candidate wetland.  

 
Step 5: Break seed dormancy (where applicable) 

 Seed may have dormancy mechanisms that need to be broken, for example through drying/heating/chilling.  
 An alternative is to use a plant hormone to artificially break dormancy.  

 
Step 6: Use seedbank material from donor site to re-vegetate candidate wetland 

 Spread the soil containing seed bank material in lines perpendicular to the direction of flow and at least a couple 
of metres apart.  

 Spreading the seed bank down the slope will allow all species the chance of establishing, especially if water levels 
fluctuate in the wetland. 

 

Box 4 – Revegetation by Transplanting growing plants from donor wetlands/nurseries 

 
Some species of wetland plants may be difficult to obtain except through transplanting whilst others which are rapid rhizome 
spreaders are easier to propagate by division than seedlings (Water and Rivers Commission, 2000).  Live plants are used to 
establish emergent aquatic vegetation in shallow open water, deep marsh and shallow marsh zones because seed is difficult 
to establish in these “wet” zones. Working with whole/growing plants does require a systematic approach, however (Russell, 
2009). The timing of transplanting is best done shortly before or at the beginning of the growing season and material for 
transplants can originate from a commercial nursery or it can be taken from a donor site within the same wetland or an 
adjacent/nearby wetland.  Established plants are collected from the donor site in a similar manner to the collection of seed 
bank material. 
 
Step 1: Select a suitable donor site or nursery 

 Select a nearby wetland that is well-vegetated with herbaceous wetland that is characteristic of the region. 

 If a donor wetland site is to be used, there must be sufficient sites where it is safe to remove plants without 
seriously damaging the donor wetland (Russell, 2009). 
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 If there are not enough suitable donor wetland sites available, plants from a nursery will need to be sourced.  The 
challenge here is that few wetland species are commercially grown.   

 It is critically important to consider the genetic origin of the plants used since local strains are preferable. It is 
therefore best to use small regional nurseries that breed plants from the region, instead of large commercial 
nurseries that are likely to obtain stock from large regional suppliers. Information about whether the plants are 
terrestrial, amphibious or submerged species will need to be obtained. Also check where the plants will establish 
best in relation to water level, and the ideal planting depth for each species 

 The best way to ensure that plant material is available for rehabilitation sites is to establish small-scale regional 
nurseries.  

 Pre-vegetated products need to be pre-grown for about five weeks during the spring and early summer to ensure 
that the seedlings are already established before planting. 

 
Step 2: Harvesting plants from donor sites 

 The timing of transplanting is best done shortly before or at the beginning of the growing season (spring, early 
summer).   

 Locate harvesting sites in a mosaic (or chess board) pattern and harvest about 0.5m² for every 10m² or 5% of total 
area (Russell, 2009).  

 Harvesting of plants must be done with caution so as not to unduly disturb the donor wetland. 

 Move through the wetland, digging up plants at a site then moving to a spot a metre away before repeating.   
 For whole/growing plants, ensure that plants are dug up with as much of their roots intact and such that the soil 

around the roots is not disturbed (i.e. intact root ball).   

 Keep each group of plants separately and note the approximate water depth where collected.  

 Material from within stream channels, flow concentration zones or in any other areas susceptible to erosion should 
not be targeted for plant harvesting.   

 Care also needs to be taken that weeds/alien plants are not transplanted with the donor plants. 

 Prevent collected plants from drying out by placing them in the shade in damp sacks/bags or damp newspaper.  

 If adequate time is not provided there is a risk that slower germinating species will drown if they are inundated at 
too early in their life stage (Jacobson, 2006).  

 
Step 4: Transplanting of live plants 

 Collected plants should be replanted as quickly as possible following removal (i.e. within a day or two of 
harvesting).   

 Large clumps of plants can be carefully separated into smaller clumps or into several individual stems with attached 
roots, known as slips.  

 A recommended approximate planting density of 1–3 plants per square metre generally applies to wetlands 
(Clarkson and Peters, 2012).  

 The spacing between plantings will vary according to their type (woody vs herbaceous), but as a general rule it 
should mimic that found under natural conditions at the donor site. Closely-spaced plantings are preferred to 
encourage rapid canopy growth, especially in areas of intense weed competition in the wet tropics (Jacobson, 
2006).  Plant spacing also depends on the type of plant chosen and its purpose. For vegetated sills, a spacing of 100 
to 200mm (within and between rows) is recommended, while a spacing of 500mm within rows is recommended 
and from 500 mm to 1000 mm between rows for simple re-vegetation operations.  Species installed as live plants 
in clusters or pre-vegetated mats will frequently spread quickly either from rhizomes or from seed. Therefore, it is 
not necessary to saturate an entire site with live plants (Jacobson, 2006).  When using vegetation plugs, the spacing 
of plugs should not be too wide.  Planting should be done in patches rather than wider spacing.  Hoag (2005) 
recommends a spacing of 46-50cm centres in patches that are about 3m2 spaced about 3m apart.  Over time the 
plants will then spread from the planted areas into adjoining unplanted parts of the wetland, particularly along 
water flow paths. 

 The plants should be planted with their roots in as much of the original soil medium as possible from which they 
were removed and in a water depth similar to that where they were collected.   

 Plants in general must be planted with their tops out of the water or they will die. 

 When planting the material, dig a hole deep enough to ensure that the roots do not bend upwards.  

 The bottom of the root ball should be in contact with the saturation zone (Hoag, 2005).   

 The soil around the plant should be firmly compacted.  

 Trim the leaves back of large plants to about 10 to 15cm in length, so as to reduce water losses through 
transpiration. 
 

Step 5: Securing new vegetation 

 Vegetation that has very recently been planted is generally susceptible to being washed away until it has become 
well established, particularly in areas of permanent water flow or high-energy environments.   

 The plants should be secured using a coarse mesh (steel wire or plastic) and/or a fine biodegradable mat placed 
over the vegetation to secure the plants while they become established.   
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 The plants must be able to grow unhindered through the mesh or mat.  

 Biodegradable fibre mats may be placed on the soil surface to protect the soil from erosion and will generally 
decompose by the time the vegetation has become well established.  Mats can be staked down or held down with 
timber batons tied down using duckbill anchors.  

 Planting can also be done into holes punched in sisal bags filled with soil and buried, or into ecologs. 
 

Box 5 – Revegetation using Cuttings from donor sites 
 
As opposed to using whole live plants from donor sites, cuttings refers to plant propagules or vegetative material  such as 
rhizomes and stolons harvested from plants that can then be used to grow new plants.  
 

 Cuttings should be made from healthy and vigorously growing plants and should preferably be treated with dilute 
disinfectant to prevent the spread of plant diseases.  

 A cutting should include at least one node since this is where the tissues are located from which new growth takes 
place. This also applies to rhizomes and stolons. 

 It should be noted that not all species are suitable for growth from cuttings and it is advisable to start growth from 
cuttings in a nursery where the young plants can be monitored. 

 The cutting should be planted to a depth of about 50mm and the soil around the propagule must be lightly 
compacted to ensure good contact between the soil and plant matter. If possible, leave about 25 to 50mm of 
herbage above the ground level. 

 

 

5.3 Post-rehabilitation monitoring and follow-up/maintenance 

It will be crucial to follow up and check on the condition of the re-established vegetation cover and to assess any particular 

aftercare requirements. Vegetation planted for rehabilitation generally requires a lot of attention after it has been planted, 

especially in the first few months of establishment. The identification of problems during the rehabilitation process is achievable 

through regular site monitoring (e.g. weed infestation, over-seeding, failure of seed to germinate, etc.) and immediate remedial 

action, which can often be key in preventing major problems later on.  The success of site rehabilitation will therefore need to 

be monitored on a regular basis for the first 12 months to inform the need for further action in accordance with the following: 

 Any areas that are not progressing satisfactorily must be identified (e.g. on a map) and action must be taken to 

actively re-vegetate these areas.  If natural recovery is progressing well, no further intervention may be required. 

 Adequate monitoring and follow-up measures shall be undertaken to ensure the area remains weed-free. This will 

need to include any disturbed areas created during construction that may have become colonized by invasive alien 

plants. 

 The selective remove of weeds and other undesirable plants should be undertaken in order to maintain the desired 

vegetation community composition. 

 Any erosion features that may have been created will need to be addressed. 

Specific monitoring of areas selected for the re-planting of plant species of conservation concern must also be undertaken to 

monitor and report on the success of these efforts. 

 

5.4 Other environmental requirements to be noted 

Additional environmental requirements that may apply during the rehabilitation phase include: 

 No discarded materials of any nature shall be buried on the site, or on any vacant or open land in the area and shall 

only be disposed of at the appropriate registered waste disposal site 

 Site clean-up needs to be undertaken in such a manner that minimizes damage/disturbance to surrounding areas.   

 Minimise additional disturbance by limiting the use of heavy vehicles and personnel during clean-up operations. 
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 Removed alien vegetation must not be placed back into the environment.  Vegetation may be burned at an 

appropriate location (to be pre-approved and subject to municipal by-laws, etc.) or alternatively should be disposed 

of at an approved landfill site receiving garden refuse. 

 Is will be critical that the utmost care be taken not to remove indigenous plants during alien clearing/rehabilitation 

operations.  To this end, clear guidance from an expert will need to be provided as to the identification of which plants 

are alien (can be removed) and what is indigenous (needs to remain).  

 The use of herbicides in IAP control will require an investigation into the necessity, type of substance to be used and 

the effectiveness of the herbicide.  Herbicides will need to be suited to the type of alien plant(s) to be targeted. 

 Herbicides are not to be applied in the vicinity of any river or wetland unless the impacts of the agent on aquatic biota 

have been assessed and subject to approval by an expert. 

 The use of herbicides shall be in compliance with the terms of the Fertilisers, Farm Feeds, Agricultural Remedies and 

Stock Remedies Act No. 36 of 1947. In terms of this Act, a registered operator shall apply herbicides, or shall supervise 

the application of herbicides.  

 Re-vegetation of all exposed soil shall be done before the team leaves the site.  

 No construction equipment, vehicles or unauthorised personnel shall be allowed onto areas that have been stabilised 

or re-vegetated with the exception of persons or equipment required for the preparation and re-vegetation of these 

areas. Unnecessary damage to stabilised areas shall be repaired and maintained. 

 All relevant sections of the Environmental Management Programme (EMPr) for the contract are to be complied with 

during the rehabilitation of watercourses.  These may include but are not necessarily limited to: 

o Water quality/pollution control; 

o Vegetation/Flora management; 

o Stockpiling; 

o Waste management; 

o Wildlife management; 

o Water abstraction and use. 

 

5.5 Special notes regarding the collection of indigenous plants/seed 

 

 Collection /harvesting of indigenous plants (whole plants, plant material or seed) may only take place with the 

appropriate permits from the relevant conservation authority and with permission from the land owner on which 

donor wetlands occur. 

 Use individuals of local species taken from surrounding areas, in order to avoid or reduce genetic pollution.  Collection 

of plant material should be well-documented (locality specifically) such that plant origins are known. 

 Plant/seed collection should be undertaken under the strict supervision of a qualified botanist who is able to recognize 

the various wetland plant species in the field. 

 Collection should limit habitat destruction by implementing a “mosaic collection” method to ensure limited 

disturbance and adequate recovery of the donor site. 

 Wetland plant harvesting should be sustainable by ensuring that plants can still recover where cuttings are taken and 

that at least 50% of seeding material is retained to allow plants to complete their life-cycles. 

 Whole plants should not be removed from donor wetlands (except from plant rescue sites identified prior to 

construction occurring within watercourses). 
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6. Conclusion 

All watercourses disturbed/impacted during the road construction project will need to be adequately rehabilitated upon 

completion of construction activities.  This includes the vegetation, soils and structure of any wetland, river, stream and natural 

drainage line affected by construction activities.  Rehabilitation will involve site clean-up (removal of waste and excess materials), 

restoring wetland soils, addressing erosion impacts and re-vegetating the watercourse with suitable indigenous aquatic 

vegetation.  The method of vegetation establishment and species to be used in re-vegetation will need to be determined on a 

case-by-case basis and will depend on a number of factors including: the objectives of rehabilitation, the conditions at the site 

and the requirements of individual plant species. 
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