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DEFINITION OF TERMS
Active channel
Best Management Practice

Biodiversity
Biophysical
Buffer zone
Catchment
Channel

The area of the channel that has been inundated at sufficiently regular intervals to maintain channel
form and to keep the channel free of established terrestrial vegetation.
Procedures and guidelines to ensure the effective and appropriate implementation of
mitigation/management/rehabilitation actions.
The wide variety of plant and animal species occurring in their natural environment (habitats). The
term encompasses different ecosystems, landscapes, communities, populations and genes as well
as the ecological and evolutionary processes that allow these elements of biodiversity to persist over
time.
Refers to the biological and physical components of the environment.
The strip of vegetation maintained to limit impacts to natural ecosystems from adjoining land use
activities.
The area where water from atmospheric precipitation becomes concentrated and drains downslope
into a river, lake or wetland. The term includes all land surface, streams, rivers and lakes between
the source and where the water enters the ocean.
The part of a river-bed containing its main current, naturally shaped by the force of water flowing
through it.

Conservation

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

Contamination/
Contaminant

Contamination refers to the presence of a minor and unwanted constituent, contaminant or
impurity in a material, physical body, natural environment, workplace, etc.
Refers to the technique of establishing the boundary of a resource such as a wetland or riparian
area.
In the context of wetlands, refers to a natural or artificial feature such as a ditch or trench created
for the purpose of removing surface and sub-surface water from an area (commonly used in
agriculture).
Geographic regions that have been delineated in a top-down manner on the basis of physical/abiotic
factors including: physiography, climate, geology, soils and potential natural vegetation.
An ecosystem is essentially a working natural system, maintained by internal ecological processes,
relationships and interactions between the biotic (plants & animals) and the non-living or abiotic

Delineation
Drain
Ecoregion
Ecosystem
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environment (e.g. soil, atmosphere). Ecosystems can operate at different scales, from very small
(e.g. a small wetland pan) to large landscapes (e.g. an entire water catchment area).
The goods and benefits people obtain from natural ecosystems. Various different types of
ecosystems provide a range of ecosystem goods and services. Aquatic ecosystems such as rivers and
wetlands provide water supply, flood attenuation and habitat for a range of aquatic biota.
Erosion is the process by which soil and rock are removed from the Earth's surface by natural
processes such as wind or water flow, and then transported and deposited in other locations.
While erosion is a natural process, human activities have dramatically increased the rate at which
erosion is occurring globally. Erosion gullies are erosive channels formed by the action of
concentrated surface runoff.
Refers to a plant, animal species or a specific vegetation type which is naturally restricted to a
particular defined region (not to be confused with indigenous). A species of animal may, for example,
be endemic to South Africa in which case it occurs naturally anywhere in the country, or endemic
only to a specific geographical area within the country, which means it is r estricted to this area and
grows naturally nowhere else in the country.
The external circumstances, conditions, and objects that affects the existence and development of
an individual, organism or group. These circumstances include biophysical, social, economic,
historical, cultural and political aspects.
A change to the state, character or nature of the environment usually as a result of some form of
human action or activity. Impacts can be positive or negative (detrimental to the receiving
environment).
The formal process used to predict the environmental consequences (positive or negative) of a plan,
policy, program, or project prior to the decision to move forward with the proposed action/activity.
This document. 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.
Used here to describe natural systems working or operating in a healthy way, opposed to
dysfunctional, which means working poorly or in an unhealthy way.
Pertaining to Section 39 of the National Water Act (No. 26 of 1998), a General Authorisation is an
authorization to use water without a license, provided that the water use is within the limits and
conditions set out in the General Authorisation.
Water located beneath the earth's surface (subsurface) in soil pore spaces and in the fractures of
rock formations in the saturated zone below the water table. A unit of rock or an unconsolidated
deposit is called an aquifer when it can yield a usable quantity of water.
The general features of an area inhabited by animal or plant which are essential to its survival (i.e.
the natural “home” of a plant or animal species).
This means any substance or mixture of substances, product or material declared to be a hazardous
substance under section 2(1) of the Hazardous Substance Act (1973) and contains an element of risk
or is dangerous or toxic to life.
The primary currency for wetland offset negotiations. This is an expression of wetland functional
area based on joint consideration of wetland area and condition.

Indigenous

Naturally occurring or “native” to a broad area, such as South Africa in this context.

Intact
ecosystems/environments

Used here to describe natural environment that is not badly damaged, and is still operating healthily.

Invasive alien species
Maintenance

Mitigate/Mitigation

Perennial
Pollution
Pristine

Invasive alien species means any non-indigenous plant or animal species whose establishment and
spread outside of its natural range threatens natural ecosystems, habitats or other species or has
the potential to threaten ecosystems, habitats or other species.
Refers to the keep, support and protection of areas/regions/sites.
Mitigating wetland impacts refers to reactive practical actions that minimize or reduce in situ
wetland 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).
Rivers that experience flow annually at a predictable time of year, but ceases to flow for some time
each year (e.g. seasonal systems).
Pollution is the introduction of contaminants into the natural environment that cause adverse
change,
Unspoiled, used here to describe the natural environment in its undisturbed state.

Project focal area
Red Data Book or Red List
Rehabilitation
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The focal area for this project is aligned with DWS water use licencing requirements and includes all
water resources within 500m of the proposed N2 Wild Coast Toll Highway alignment.
Provides information on the status of threatened species: endangered species are most at risk of
extinction, followed by rare and vulnerable species
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
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Water course

Wetland

Wetland “Loss”
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Wetland Vegetation Group
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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.
Refers to the process of reinstating natural vegetation in areas that have been disturbed/degraded
by construction activities through planting, seeding, etc.
Impacts that remain after the proponent has made all reasonable and practicable changes to the
location, siting, scale, layout, technology and design of the proposed development, in consultation
with the environmental assessment practitioner and specialists (including a biodiversity specialist),
in order to avoid, minimize, and/or repair/restore negative impacts on, amongst others, biodiversity
(DEA&DP, 2007). That is, after consideration has been given to the first three measures in the
mitigation hierarchy.
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.
A prediction of the likelihood and impact of an outcome; usually referring to the likelihood of a
variation from the intended outcome.
The flow of water, from rain, snow melt, or other sources. Generally refers to all surface and
subsurface flow from a catchment, but in practice refers to the flow in a river (i.e. excludes
groundwater not discharged into a river).
A person, group or organization with an interest in a project.
In the context of this assessment, this is defined as the eleven (11) quaternary catchments associated
with the development project (T70B, T36B, T60K, T60J, T60F, T60H, T60G, T60C, T60D, T60A and
T40E).
An approach to conservation that prioritises actions by setting quantitative targets for biodiversity
features such as broad habitat units or vegetation types. It is premised on conserving a
representative sample of biodiversity pattern, including species and habitats (the principle of
representation), as well as the ecological and evolutionary processes that maintain biodiversity over
time (the principle of persistence).
In the context of this document, refers to Critically Endangered, Endangered and Vulnerable
ecosystems.
Threat status (of a species or community type) is a simple but highly integrated indicator of
vulnerability. It contains information about past loss (of numbers and / or habitat), the number and
intensity of threats, and current prospects as indicated by recent population growth or decline. Any
one of these metrics could be used to measure vulnerability. One much used example of a threat
status classification system is the IUCN Red List of Threatened Species (BBOP, 2009).
Refers to the destruction and clearing an area of its indigenous vegetation, resulting in loss of natural
habitat. In many instances, this can and has led to the partial or complete breakdown of natural
ecological processes.
Means a river or spring; a natural channel in which water flows regularly or intermittently: a wetland,
lake or dam into which, or from which, water flows: und any collection of water which the Minister
may, by notice in the Gazette, declare to be a watercourse, and a reference to a watercourse
includes, where relevant, its bed and banks (National Water Act, 1998).
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 (NWA, 1998).
“Wetland loss” is taken to cover both loss of wetland area and/or the loss or degradation of the
ecological character of a wetland, regardless of whether or not there is any change to its overall
physical area (Ramsar Convention, 2012).
This is a combination between wetland vegetation group and Level 4 of the National Wetland
Classification System, which describes the Landform of the wetland.
Broad wetland vegetation groupings reflect differences in regional context such as geology, soils and
climate, which in turn affect the ecological characteristics and functionality of wetlands.
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ABBREVIATIONS USED
DEA

Department of Environmental Affairs

DWS

Department of Water and Sanitation (formerly DWA/F)

ECO

Environmental Control Officer

EIA

Environmental Impact Assessment: EIA regulations promulgated under section 24(5) of NEMA and published in
Government Notice R.543 in Government Gazette 33306 of 18 June 2010

EIS

Ecological Importance and Sensitivity

EMP

Environmental Management Plan

FEPA

Freshwater Ecosystem Priority Area

GIS

Geographical Information Systems

GPS

Global Positioning System

HGM

Hydro-Geomorphic (unit)

IAP’s

Invasive Alien Plants

NEMA

National Environmental Management Act No.107 of 1998

NEMBA

National Environmental Management: Biodiversity Act No.10 of 2004

NFEPA

National Freshwater Ecosystem Priority Areas, identified to meet national freshwater conservation targets (CSIR,
2011)

NWA

National Water Act No.36 of 1998

PES

Present Ecological State, referring to the current state or condition of an environmental resource in terms of its
characteristics and reflecting change from its reference condition.

SANBI

South African National Biodiversity Institute

SANRAL

South African National Roads Agency State Owned Company Limited

WULA

Water Use License Application
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EXECUTIVE SUMMARY
The South African National Roads Agency State Owned Company Limited (SANRAL) plans to construct the N2 Wild Coast Toll
Highway between the N2 Gonubie Interchange (near East London in the Eastern Cape) and the N2 Isipingo Interchange (south
of Durban in KwaZulu-Natal). This includes various road section upgrades as well as two new road development or
‘greenfields’ sections which are the focus of this report. These include a 16.5km section from Ndwalane to the Ntafufu River
(section 4) and a 73.5km portion from Lusikisiki to the Mthamvuna River at Port Edward (section 6). The two proposed road
sections cover eleven quaternary catchments traversing numerous wetlands, rivers and streams.

While an Environmental Authorization has been obtained for this project, SANRAL needs to acquire an integrated Water Use
License (WUL) from the Department of Water and sanitation (DWS) for “water use” activities in terms of Sections 21(a), (c)
and (i) of the NWA. The ROD further requires that “all wetlands in the greenfields sections be delineated by a suitably
qualified wetland specialist and specific mitigation measures for each wetland class be drawn up before construction can
begin in the greenfields sections. Following a preliminary meeting with DWS, to seek clarity regarding water use licenses /
authorizations, Eco-Pulse Environmental Consulting Services were appointed by CCA Environmental to undertake a specialist
aquatic assessment of wetlands and rivers and to compile the documentation required for the integrated water use license
application. This document sets out the findings of the specialist aquatic assessment undertaken for the greenfields sections.

Conservation context
The proposed development occurs within the Maputaland-Pondoland-Albany biodiversity hotspot, an area which is
recognised as being floristically, climatologically and geologically complex and is an important center of plant endemism. At
a more regional scale, six terrestrial vegetation types are recognised and will be impacted by the proposed road development
(Mucina & Rutherford, 2006). Given the relatively low levels of transformation, these vegetation types are classified as
vulnerable and least-threatened in terms of their conservation status.

From an aquatic conservation perspective, it is worth noting that the project area spans a number of important River FEPA
catchments and associated NFEPA Rivers (CSIR, 2011). This includes a number of ‘free flowing rivers’ including two ‘flagship
free-flowing rivers’ (Mtamvuna and Mtentu), which are deemed the most suited for representing the last remaining freeflowing rivers in South Africa (Driver et al., 2011). The alignments also traverses a large proportion of Critical Biodiversity
Areas as identified in the Eastern Cape Aquatic Conservation Plan (Hayes et al. 2007). The project also spans important
Strategic Water Source Areas that supply a disproportionate amount of mean annual runoff to a geographical region of
interest (Nel et al., 2013). This information highlights the important of effective water resource management to ensure that
national and regional conservation targets are not undermined.

Wetland mapping is very poor in the study area, with available documentation suggesting that very few wetlands occur in
the study area (CSIR, 2011). The threat status of wetland vegetation groups is classified as endangered although the results
of this study suggest that this threat status is probably over-stated. Being close to the coastline, the proximity of a large
number of estuaries are also worth noting as these systems are recognised as providing a range of important functions and
sensitive to catchment impacts.
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Distribution, classification and description of water resources
The project focal area is characterized by rolling hills that are bisected by deep river gorges draining towards the coastline.
The varied landscape and topography gives rise to a number of water resource types. These include:


Ephemeral channels (A type) – characterized by intermittent flows usually associated with rainfall events of rainy
periods. These systems are often located at the head of the catchment;



Seasonal channels (B type) - these channels show signs of wetness indicating the presence of water for significant
periods of time (i.e. spring and summer months or high rainfall periods of the year);



Perennial channels (C type) - Flows throughout the year either fed by a large catchments (main stem rivers) of has
strong groundwater inputs (smaller perennial streams);



Seep wetlands - Wetlands located on gently to steep sloping land fed primarily by subsurface water inputs from an
upslope direction and not occurring within the confines of a valley floor. These systems were widespread, ranging
in size from small valley head seepage areas to entire hillslopes leading to the valley floors;



Unchannelled valley bottom wetlands – wetlands characterised by diffuse flows occurring within the confines of a
valley floor. These systems ranged in size from small narrow wetland areas to extensive, broad valley bottom
systems; and



Channelled valley bottoms wetlands – wetlands characterized by channel flows and confined to valley floor settings
but without typical floodplain features. These system were generally characterised by an active channel with a
narrow wetland fringe, confined by moderately steep valley sides and a narrow valley bottom setting. In many
instances, these wetlands were bordered by extensive hillslope seepage wetlands.

Wetland Vegetation communities varied across the project focal area with habitat types encountered including:


Swamp forest communities (i.e Syzigium cordatum, Voacanga thouarsii and Bridelia micrantha),
Palmiet communities (Prionum serratum, sometimes with scattered Syzigium cordatum),



Tall reed communities (i.e. Tyhpa capensis and Phragmites australis),



Tall sedge communities (i.e. Cyperus latifolius and Rhynchospora corymbosa),



Tall clumped grass communities (i.e. Miscanthus junceus and Miscanthus capensis),



Short mixed grass and sedge communities (i.e. a mix of species such as Fuirena pubescens, Fimbristylis dichotoma,
Cyperus sphaerospermus, Eleocharis limosa, Pycreus nitidus, Pycreus polystachyos and Rhynchospora brownii )



Other grass (i.e. Ischaemum fasciculatum and Aristida junciformis dominated)

A range of noteworthy plant species that occur within the vegetation communities were also identified and included
Leucadendron spissifolium subsp. Natalense (near threatened Pondoland endemic), Podalyria velutina (Pondoland endemic
with an unevaluated status) and Psoralia abbottii (vulnerable Pondoland endemic). These species have restricted ranges
(often few locations remain) and are under threat from habitat loss, fire, overgrazing and invasive alien species.

Present Ecological State (PES) of water resources
The Present Ecological State (PES) reflects the present condition or integrity of aquatic ecosystems. In the case of rivers and
streams, nearly half of those assessed were classified as being unmodified or largely natural with few modifications (A/B PES
classes). This reflects the largely untransformed nature of many of the areas assessed, with many water resources affected
only by subsistence use and associated catchment changes. A large proportion of the remaining rivers and streams were
classified as moderately modified (C PES class) whilst few were regarded as largely or seriously modified (D/E PES classes).
As with rivers and streams, results show that close to 50% of wetlands remain in natural to near natural condition (A/B PES
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classes). Of the remainder, most are moderately modified (C PES category) with few wetlands falling into the largely to
seriously modified classes (D/E PES classes).

Ecological Importance and Sensitivity (EIS) of water resources
The Ecological Importance and Sensitivity (EIS) is an expression of the importance of the aquatic resources for the
maintenance of biological diversity and ecological functioning on local and wider scales; whilst Ecological Sensitivity (or
fragility) refers to a system’s ability to resist disturbance and its capability to recover from disturbance once it has occurred.

Results show that river EIS varies from low to High with the vast majority rated as of low to low-moderate EIS. High EIS ratings
were typically linked with large perennial rivers and streams that had been identified as national priorities and were often
linked to important downstream estuaries. The importance of rivers and streams is often driven by their use by people and
livestock for subsistence purposes with few alternative water sources available in many areas. In addition a number of fish
species are reported as occurring within the project area (DWA, 2014), many of which are sensitive or intolerant of changes
to water quality (DWA, 2014) and sedimentation/turbidity (Bok, 2014).

For wetlands, EIS ranged from Low-moderate to High although the vast majority fall within the moderate to High class with
a large proportion of these occurring within the moderate-high or high classes. Wetlands are therefore regarded as
importance hydrological, ecological and social assets within the study area. Ecologically they represent good intact examples
of freshwater habitats with important species. From a hydrological perspective they provide a number of important services
including but not limited to sediment trapping, water quality enhancement and streamflow regulation. Wetlands also
provide a range of social benefits, with water provision, livestock grazing, crop cultivation and medicinal plants noted as
some of the most important direct use values provided.

Impact identification
The construction of a national highway through this landscape will have a range of negative impacts on water resources and
the functions they provide. These include the following impacts:


Direct loss of aquatic habitat: the direct loss or disturbance of wetland and riparian habitat and associated plant
species;



Hydrological impacts: the alterations in the quantity, timing and distribution of water inputs and through flows.



Sedimentation and increased turbidity: the alteration in the physical characteristic of water courses as a result of
increased turbidity and sediment deposition.



Pollution of aquatic resources: the alteration/deterioration in physical, chemical and biological characteristics of
water resources.



Impacts to aquatic biota: direct and indirect impact to aquatic biota in terms of the suitability of the habitat for the
use of indigenous species.



Encroachment by alien vegetation: the degradation of aquatic habitat (effecting functionality and biota) associated
with encroachment by alien vegetation.



Loss of functional values: this includes a loss of regulating and supporting services that affects the functioning of
water resources in the landscape and the loss of direct provisioning services important to local communities.
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Impact Mitigation Guidelines
Given the extent of anticipated impacts and the nature of the receiving environment, action must be taken to ensure that
the potential impacts are adequately mitigated and managed in a manner that safeguards water resources and ensures their
continued functioning in the landscape. For the purposes of this assessment, a differentiation was made between those
which are implemented by SANRAL as a matter of course (standard specifications) and those which have specifically been
tailored to address impacts to water resources linked with this development project (project-specific specifications). Overall
recommendations include (i) mitigation measures designed to limit impacts during construction and operational phases, (ii)
measures designed to ensure effective monitoring and adaptive management, (iii) guidelines to promote effective
rehabilitation of disturbed sites, and (iv) recommendations for offset activities.

Impact Significance
The assessment of impacts significance was undertaken at both a project and catchment scale. Whilst each assessment has
relevance at different scales, the project-level assessments provides the most appropriate indication of impact significance.
The most notable impact resulting from the construction phase is the direct loss of wetland and river habitat. The significance
of these impacts were rated as “Moderately-High”, with offset activities required to reduce this impact to an acceptable
level. The loss of regulating and supporting services was also identified as a concern although the significance of this impact
was rated as “Moderate” based on an understanding of the local context. Indirect impacts such as alteration in hydrology,
sedimentation and turbidity were rated as being of “Moderate” significance under a standard mitigation scenario but can be
reduced to a “Moderately-low” significance with the application of project-specific specifications. The remaining
construction impacts were rated as being of moderately low to low significance, granted standard mitigation measures are
implemented to specification.

The most notable operational-phase impacts identified included impacts to hydrological

processes, pollution and impacts to aquatic biota. It should be feasible to reduce all these impacts to an acceptable
“Moderately-low” significance through the application of appropriate mitigation measures defined in this report that
address aspects of design, management, monitoring and adaptive management.

Without mitigation

With Mitigation

Moderately-High
Moderate

Moderately-High
Moderate

Hydrological impacts

Moderate

Moderately-Low

Sedimentation and increased turbidity

Moderate

Moderately-Low

Pollution of aquatic resources

Moderately-Low

Moderately-Low

Aquatic biota

Moderately-Low

Moderately-Low

Moderate

Moderate

Operation phase

Construction phase

No.

IMPACT

C1

Direct loss of wetland habitat

C2

Direct loss of river and stream habitat

C3
C4
C5
C6
C7

Loss of regulating and supporting services

C8

Loss of ecosystem services relevant to communities

Moderately-Low

Moderately-Low

O1

Impacts to aquatic habitat (alien encroachment)

Moderately-Low

Moderately-Low

O2

Hydrological impacts

Moderate

Moderately-Low

O3

Sedimentation and increased turbidity

Moderately-Low

Moderately-Low

O4

Pollution of aquatic resources

Moderate

Moderately-Low

O5

Aquatic biota

Moderately-Low

Moderately-Low

Offset Recommendations
Based on the significance of impacts on wetlands and riparian habitat, offset activities are recommended to compensate for
the expected residual impacts to water resources. Application of the wetland offset guidelines (SANBI & DWS, 2015) suggests
that the following offset targets would be appropriate for this project:
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Wetlands:
o

Ecosystem conservation: 50.2 habitat hectare equivalent

o

Water resources and ecosystem services: 29.9 functional hectare equivalents.

Stream habitat:
o

Ecosystem conservation: 5 – 10 km of stream habitat.

Offset planning for terrestrial ecosystems is already at quite an advanced stage, and includes a range of offset sites with
extensive wetland and stream habitat. It would therefore make sense for offset activities for wetlands, rivers and streams
to be integrated and implemented as part of the biodiversity offset for this project. This would include both protection and
rehabilitation of degraded wetland and stream habitat within these offset areas.

Conclusion
Whilst the proposed N2 Wild Coast Toll Highway will have a negative impact on water resources, much can be done to
mitigate impacts through appropriate design, mitigation, management and monitoring activities. It is also worth noting that
Environmental Authorization has already been granted for this development application. Given this context, and the
strategic nature of this project, we recommend that the water use licence application(s) be authorised for this proposed
development. The licence should however be conditional upon:


Implementation of generic and project-specific mitigation measures outlined in the specialist report;



Rehabilitation of wetland, rivers and stream habitat disturbed by construction activities;



Appropriate monitoring of water resources and associated impacts as recommended; and



Integration and implementation of offset activities for wetlands, rivers and streams as part of the biodiversity offset
for this project.

15

Specialist Aquatic Assessment: N2 Wild Coast Toll Highway

Feb. 2016

1 INTRODUCTION
1.1

Background to the assessment, area of study and proposed
development activity

The South African National Roads Agency State Owned Company Limited (SANRAL) plans to construct the N2 Wild Coast Toll
Highway between the N2 Gonubie Interchange (near East London in the Eastern Cape) and the N2 Isipingo Interchange (south
of Durban in KwaZulu-Natal). This includes various road upgrades as well as new road development as depicted in Table 1,
below.

Table 1. Road sections applicable to this assessment (sections applicable to this report in bold)
Section
Section 1: Gonubie Interchange to Ngobozi

Length (Km)
80

Type
Existing road upgrade

Reporting
No

Section 2: Ngobozi to Mthatha

145

Existing road upgrade

No

Section 3: Mthatha to Ndwalane

72

Existing road upgrade

No

Section 4: Ndwalane to the Ntafufu River

16.5

New road development (greenfields)

Yes (this report)

Section 5: Ntafufu River to Lusikisiki
Section 6: Lusikisiki to the Mthamvuna River

24.5
73.5

Existing road upgrade
New road development (greenfields)

Yes
Yes (this report)

Section 7: Mthamvuna River to Isipingo Interchange

148

Existing road upgrade

No

While an Environmental Authorization has been obtained for this project, SANRAL needs to acquire an integrated Water Use
License from the Department of Water and sanitation (DWS) for “water use” activities in terms of Sections 21(a), (c) and (i)
of the NWA. The ROD further requires that “all wetlands in the greenfields sections be delineated by a suitably qualified
wetland specialist and specific mitigation measures for each wetland class must be drawn up before construction can begin
in the greenfields sections.

A preliminary meeting was held with the regional office of DWS, East London to seek clarity regarding water use licenses /
authorizations.

This served to clarify a number of issues pertaining to licensing including a range of supporting

documentation. In response to these requirements, the need for this specialist assessment and associated water use
licencing applications were identified for new road construction within two “greenfields” sections (approximately 90 km) –
between Ndwalane and Ntafufu, and between Lusikisiki and the Mthamvuna River (Figure 1). Eco-Pulse Environmental
Consulting Services were appointed by CCA Environmental to undertake a specialist aquatic assessment of wetlands and
rivers, including wetland delineation and integrated water use license application on behalf of SANRAL.
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Figure 1

Map showing N2 Wild Coast Toll Highway alignment for the two greenfields sections.
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Scope of work
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This report was generated in response to the need to undertake a specialist assessment of water resources potentially
impacted by the proposed N2 Wild Coast Toll Highway as part of the Water Use Licensing Process. The scope of work
addressed in this report is briefly summarized below whilst details of the approach and methodology followed are included
in Chapter 2.




Phase 1: Desktop assessment & field work


Desktop review and consolidation of available information on freshwater ecosystems in the study area;



Desktop mapping and classification of water resources;



Undertaking sites visits to map wetlands and assess the PES and EIS of water resources

Phase 2: Compilation of a specialist report


Consolidating and reporting on the state and importance of water resources;



Reviewing project documentation and documenting mitigation measures to reduce potential impacts on water
resources;



Identification, description and rating of potential aquatic impacts related to the development;



Quantifying residual impacts to wetland ecosystems to inform potential compensation requirements;



Consolidating findings into a comprehensive specialist report.
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Project team

Details of project team members involved in the project are indicated below in Table 2:
Table 2. Details of team members.
Team Member
Douglas Macfarlane
Eco-Pulse Consulting
(Project manager)

Adam Teixeira-Leite
Eco-Pulse Consulting
(Reporting & Review)
Ross van Deventer
Eco-Pulse Consulting

Details
Douglas Macfarlane is a Principal Scientist at Eco-Pulse and the director of the company. His
qualifications include a BSc in Wildlife science (completed Summe Cum Laude) and an MSc in
Environment & Development. He is a registered Professional Natural Scientist in the field of
Ecological Science, having worked both in the corporate sector and consulting environment. He has
been working in the field of wetland and ecological assessments for over 13 years since working for
Sappi Forests (PTY) Ltd where he commenced working in 2001. He is currently contracted as the
wetland coordinator for the Working for Wetlands Programme and has extensive experience in
conducting both terrestrial and freshwater ecological assessments and research across South Africa.
Adam is an employee at Eco-Pulse and Environmental Scientist with a BSc Honours degree in
Environmental Science. Over the past 7 years he has worked extensively on numerous wetland
projects requiring the delineation of wetlands and assessment of wetland functional importance
and sensitivity, as well as wetland rehabilitation planning, in KwaZulu-Natal, the Western Cape and
Eastern Cape, Gauteng and the Orange Free State.
Ross has an MSc which he obtained for a project Impact of land use on water quality and aquatic
ecosystem health of stream networks in the upper uMngeni catchment. He has also gained
experience in wetland assessments through a range of wetland rehabilitation and specialist projects
since joining Eco-Pulse. He also has sound aquatic ecology skills with good experience in macroinvertebrate (SASS5) and water quality assessments.

(Field work and reporting)
Donovan Kotze
University Of KZN

Donovan is one of the most experienced wetlanders in South Africa, having undertaken numerous
wetland assessments and pioneered much wetland research and applied tools.

(Field work and reporting)
Mr. Trevor Pike
Private consultant

Trevor is a qualified engineer with extensive experience in road design and wetland rehabilitation.
He will be called upon to assist in reviewing method statements and engineering designs to ensure
that these are practical and in line with engineering best-practice.

(Engineering input)

1.4

The Importance of Wetlands and their Conservation

The word “wetland” is a family name given to a variety of ecosystems, ranging from rivers, springs, seeps and mires in the
upper catchment, to midlands marshes, pans and floodplains, to coastal lakes, mangrove swamps and estuaries at the
bottom of the catchment.

The National Water Act (No. 36 of 1998) defines wetlands as: ‘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 in normal circumstances supports or would support vegetation typically adapted to life in saturated soils.’
Wetlands must have one or more of the following attributes (DWAF 2005a):
 Wetland (hydromorphic) soils that display characteristics resulting from prolonged saturation
 The presence, at least occasionally, of water-loving plants (hydrophytes)
 A high water table that results in saturation at or near the surface, leading to anaerobic conditions developing in
the top 50cm of the soil.
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At the heart of the need to protect wetlands, is the recognition that functioning wetlands are a critical part of the
environment as they support a high level of biological productivity and diversity, provide habitat for flora and fauna including
rare and threatened communities and species, maintain local and regional hydrological regimes, remove nutrients and
pollutants, act as stores for rain and flood waters and support human activities and values. The increasing importance of
wetlands combating the effects of global climate change through their role as important natural “carbon sinks” is also
acknowledged. Wetlands are however considered to be one of the most globally endangered habitat types due to the fragile
and vulnerable nature of these ecosystems. The degradation of South African wetlands is a concern now recognized by
Government as requiring urgent action and the protection of wetlands is considered fundamental to the sustainable
management of South Africa’s water resources in the context of the reconstruction and development of the country.

1.5

Wetlands and Climate Change

Global climate change is recognized as being a threat to the continued existence of species and natural ecosystems. Globally,
wetlands cover an estimated 6% of the earth’s terrestrial surface and contain around 12-14% of the global terrestrial
biosphere carbon pool, thus making them important players in the global carbon cycle (Erwin, 2009). In the face of global
warming among other consequences of human-induced climate change, freshwater wetlands are perceived by many to be
important in combating the effects of climate change through their role in:


absorbing carbon from the atmosphere (one of the chief elements responsible for global warming);



acting as fresh water reservoirs in regions where climate change has altered rainfall;



recharging ground water aquifers during water-rich periods and securing water sources during period of drought;



maintaining river base flows;



providing alternative sources of food and water during drought periods;



assisting in the reduction of the effects of catastrophic flooding;

Despite their notable role in combating the effects of climate change and global warming, wetlands themselves are not
immune to the impacts of global climate change. Future climate changes are perceived to affect wetlands in two
fundamental ways according to Erwin (2009), firstly, the number of functioning wetlands (and their functional capacity)
within most eco-regions will decline; and secondly, the geographic location and distribution of certain types of wetlands will
shift. In general, climate change can be expected to act in conjunction with a range of other pressures such as the effects of
fire and land-use change, many of which, depending on the region, may pose far greater immediate concern for wetlands
and their water resources in the short to medium term (Erwin, 2009). Wetlands are particularly susceptible to changes in
quantity and quality of water supply and it appears that climate change may have its most pronounced effect on wetlands
through alterations in hydrological regimes, more specifically, the nature and variability of the hydroperiod and the number
and severity of extreme events (Erwin, 2009). It is anticipated that the hydrology of individual wetland ecosystems will be
affected mostly through changes in precipitation and temperature regimes which will adversely affect temperature-sensitive
wetland plant and animal species. At a local level, it is likely that permanent wetland habitat will become more seasonal and
smaller wetlands may dry up altogether. South Africa, which is considered to be a water-scarce country, is likely to feel the
effects of wetland loss mainly though the reduced hydrological benefits including a reduction in stream regulation capacity
and water supply (and the impact this will have on humans and biodiversity) as a main consequence of climate change.
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In a world where we are faced with the complexities and uncertainties of global climate change, “wetlands are considered
one of the biggest unknowns of the near future regarding element dynamics and matter fluxes” (Erwin, 2009). Climate change
will essentially make future efforts to restore and manage wetlands more complex. Nevertheless, wetland restoration
practitioners should take climate change into account when implementing rehabilitation/restoration projects and
policymakers should promote wetland restoration as part of their climate change mitigation strategies. Essentially,
successful long-term restoration and management of wetlands depends on how we choose to respond to the effects of
climate change. The following key responses to the risks climate change poses to wetlands should be taken into account
when managing these ecosystems (RAMSAR Convention Secretariat, 2010).


Retain carbon stored in existing wetlands;



Prevent or reduce additional stress that can reduce the ability of wetlands to respond to climate change;



Rehabilitate wetlands to improve their operating capacity to store carbon and provide other relevant ecosystem
services;



Monitoring should be viewed as an essential element of ecosystem management in order to assist in detecting
long-term ecosystem change; and



Promote the view that wetlands are not just “victims” of climate change, but are in fact our allies in combating
the effects of climate change.

1.6

Relevant Legislation Pertaining to Wetlands

In response to the importance of wetland systems, protection of wetlands has been campaigned at national and international
levels. This has led to the development of various policies and promulgation of a range of legislation to help protect wetland
systems.

At an International level, wetland protection is emphasized through the following conventions and agreements:
The RMASAR Convention
Convention on Biological Diversity

United Nations Convention to
Combat Desertification
New Partnership for Africa’s
Development (NEPAD)
The World Summit on Sustainable
Development (WSSD)

Emphasis is placed on protecting wetlands and implementing initiatives to maintain or improve
the state of wetland resources.
Countries are to rehabilitate or restore degraded ecosystem through the formulation of
appropriate strategies and plans;
South Africa has responded to the UN Convention to Combat Desertification by developing a
National Action Plan. The aim of the NAP is to implement at current and future policies that
affect natural resource management and rural development, and establish partnerships
between government departments, overseas development agencies, the private sector and
NGOs
Wetland conservation and sustainable use is one of the eight themes under the environment
initiative.
The Implementation Plan highlights actions that reduce the risk of flooding in droughtvulnerable countries by promoting the restoration and protection of wetlands and watersheds.

At a National level, there are a plethora of policies and legislation dealing either directly or indirectly with
wetland protection and management. These include:
South African Constitution 108 of
1996
National
Environmental
Management Act 107 of 1998
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New regulations have been promulgated in terms of Chapter 5 of NEMA and were published
on 04 December 2014 in Government Notice No. R. 982. In addition, listing notices (GN 983985) lists activities which are subject to an environmental assessment. A number of activities
listed in the regulations have relevance to wetlands including a range of activities within 32m
of a watercourse (which includes wetlands) 1.
This Act imposes ‘duty of care’ on all landowners, to ensure that water resources are not
polluted. The following Clause in terms of the National Water Act is applicable in this case:
19 (1) “An owner of land, a person in control of land or a person who occupies or uses the land
on which (a) any activity or process is or was performed or undertaken; which causes, has caused
or likely to cause pollution of a water resource, must take all reasonable measures to prevent any
such pollution from occurring, continuing or recurring”

General Authorisations (GAs)

National
Environmental
Management: Biodiversity Act No
10 of 2004
Conservation
of
Agricultural
Resources Act 43 of 1967

Chapter 4 of the National Water Act is of particular relevance to wetlands and addresses the use
of water and stipulates the various types of licensed and unlicensed entitlements to the use
water. Water use is defined very broadly in the Act and effectively requires that any activities
with a potential impact on wetlands (within a distance of 500m upstream or downstream of a
wetland) be authorized.
These have been promulgated under the National Water Act and were published under GNR 398
of 26 March 2004. Any uses of water which do not meet the requirements of Schedule 1 or the
GAs, require a license which should be obtained from the Department of Water Affairs and
Forestry.
The intention of this Act is to protect species and ecosystems and promote the sustainable use
of indigenous biological resources. It addresses aspects such as protection of threatened
ecosystems and imposes a duty of care relating to listed alien invasive species.
The intention of this Act is to control the over-utilization of South Africa’s natural agricultural
resources, and to promote the conservation of soil and water resources and natural vegetation.
This includes wetland systems and requires authorizations to be obtained for a range of impacts
associated with cultivation of wetland areas.

Other pieces of legislation that are also of some relevance to wetlands include:



The National Forest Act 84 of 1998;



The Natural Heritage Resources Act 25 of 1999;



The National Environmental Management: Protected Areas Act 57 of 2003; and



The Mountain Catchments Areas Act 62 of 1970.

Any developments with a potential impact to wetland systems therefore typically need to be assessed to ensure that impacts
are adequately minimized. Authorizations may also be required before planned activities can commence.

1.7

Relevant legislation pertaining to rivers

Rivers and their associated riparian zones are protected by several pieces of legislation. Locally the South African
Constitution, seven (7) Acts and one (1) international treaty allow for the protection of rivers and water courses. These
systems are protected from destruction or pollution by 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;

1

Environmental authorization for the proposed N2 Wild Coast Toll Highway was granted in terms of Section 22 of the Environ mental
Conservation Act (No. 73 of 1989). The Record of Decision (Dated 19 th April 2010) was however subject to Regulation 84(3) of the
Environmental Impact Assessment (‘EIA’) Regulations (GN No. R385 of 21 April 2006) and is therefore regarded as being a n environmental
proposed N2 Wild Coast Toll Highway authorization issued in terms of the National Environmental Management Act and its regulations.
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National Environmental Management Act (NEMA), 1998 (Act No. 107 of 1998) inclusive of all amendments, as well as
the NEM: Biodiversity Act, 2004 (Act 10 of 2004);



National Water Act, 1998 (Act No. 36 of 1998);



Conservation of Agricultural Resources Act, 1983 (Act No. 43 of 1983);



Minerals and Petroleum Resources Development Act, 2002 (Act No. 28 of 2002);



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



National Forest Act (No. 84 of 1998); and



National Heritage Resources Act (No. 25 of 1999).

Apart from NEMA, the Conservation of Agricultural Resources Act (CARA), 1983 (Act No. 43 of 1983) also applies to riparian
areas at risk of colonisation by invasive alien plants. The CARA has categorised a large number of invasive plants together
with associated obligations of the land owner, including the requirement to remove categorised invasive plants and taking
measures to prevent further spread of alien plants, particularly along rivers and stream lines.

1.8

Water use licensing in South Africa

Certain development-related activities require the application for a water use license where activities trigger Section 21 of
the National Water Act (No. 36 of 1998). According to the Act, water use must be licensed unless its use is excluded. In
terms of regulation 3(b)(i) of the Water Use Registration Regulations published under Government Notice R1352 in
Government Gazette 20606 of 12 November1999, a person who uses water as contemplated in section 21 of the National
Water Act, 1998 (Act No. 36 of 1998) must, when called upon by the responsible authority to do so, register the water use.
Registration is the process of officially notifying the Department of a water use. There are several reasons why water users
are required to register their water use with the DWS, the most important being:


to manage and control water resources for planning and development;



to protect water resources against over-use, damage and impacts; and



to ensure fair allocation of water among users.

Any new water user who fails to comply with the terms and conditions of the General Authorisations for listed activities in
terms of section 21 of the NWA, must approach the DWS for a water-use license. It is on this basis that this specialist
aquatic assessment was compiled as a key input to the water use licencing process.

7

Specialist Aquatic Assessment: N2 Wild Coast Toll Highway

Feb. 2016

2 APPROACH AND METHODOLOGY FOLLOWED
2.1

Approach to the assessment

The approach to the assessment involved four phases:
1. Desktop assessment, including:


Mapping of all aquatic ecosystems (wetland and rivers areas) within 500m of the road reserve using available
spatial datasets (see Table 3, below) in a Geographical Information System (GIS); and



Flagging of aquatic ecosystem for field verification/delineation based on potential impact and sensitivity of the
receiving environment.

2. Collection and refinement of baseline information on the affected environment, including field verification of:


The extent of wetland habitat (wetland delineation);



Condition of wetlands/riparian areas; and



Ecological importance and sensitivity (including ecological processes and ecosystem services).

3. The identification and assessment of potential impacts, including an assessment of potential ecological impacts was
undertaken based on the development information and informed by an understanding of the sensitivity of the receiving
environment.
4. Recommendations for mitigation: management and mitigation recommendations were compiled to assist with
addressing the range of impacts identified and other ecological concerns related to project activities, these include:


Generic construction and operation mitigation measures;



Specific construction and operation mitigation measures;



Monitoring and implementation requirements; and



Specific offset recommendations to address significant residual impacts.

2.2

Data sources consulted

The following data sources and GIS spatial information provided in Table 3 below was consulted to inform the assessment.
The data type, relevance to the project and source of the information has been provided.
Table 3. Information and data coverage’s used to inform the aquatic assessment.
DATA/COVERAGE TYPE
2009 Colour aerial photography
Latest Google Earth ™ imagery
Proposed road infrastructure GIS coverage
5m Elevation Contours
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RELEVANCE
Desktop mapping of wetlands
To supplement available aerial photography where
needed
Shows location and layout of the proposed water
pipeline
To assist with desktop mapping of wetlands

SOURCE
National Geo-Spatial
Information (NGI)
Google Earth™ On-line
Client
Surveyor General
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RELEVANCE

SOURCE

To assist with desktop mapping of wetlands

Client

Classification of ecoregions

DWA (2005)
1: 1000 000 Geological Map of
South Africa (Council for
Geosciences)

South African Vegetation Map (GIS
Coverage)
Geomorphological Provinces of South
Africa

Assessment of underlying geology controlling soil
formation and aspects of wetland/river
geomorphology
Classify vegetation types and understand threat
status
Understand regional geomorphology controlling the
physical environment

NFEPA rivers and wetlands coverage

Shows location of FEPA river and wetland sites

CSIR (2011)

Used to identify and interrogate aquatic biodiversity
concerns at a desktop level

Berliner & Desmet (2007)

Used to identify land use in the broader area

SANBI BGIS

DATA/COVERAGE TYPE
1m Elevation contours in proximity to the
road reserve
DWA Eco-regions
Geology

Freshwater Systematic Conservation Plan
for the Eastern Cape
National Land cover 2008
Aquatic specialist report
Vegetation and flora specialist report
Desktop PES/EIS of rivers
SANRAL Drainage Manual
Threatened Ecosystems

Contextualise specialist studies undertaken as well
as gaps in information
Contextualise vegetation types and ecological
importance and vulnerability
Used as a basis for PES/EIS assessments of large
rivers
Understanding and assessing road impacts and
mitigation

Mucina & Rutherford (2006)
Partridge et al. (2010)

CES (2007)
Hoare (2008)
DWA (2014)
SANRAL (2007; 2013)

Location and extent of threatened ecosystems

SANBI (2011)

Strategic Water Source Areas

Location and extent of strategic water source areas

(Nel et al., 2013).

Protected Areas and Protected Areas
Expansion Strategy

Location and extent of existing Protected Areas and
focal areas for expansion

DEA

2.3

Methods used

A brief summary of the methods used in this assessment has been included below. For further details on the individual
assessment methods applied in this study, refer to Annexure A of this report report.

2.3.1 Desktop mapping and classification of water resources
This involved detailed mapping and preliminary classification of all freshwater ecosystems (river and wetlands) within a 500m
buffer of the proposed route alignment. See Annexure A1 for detailed methodology followed.

2.3.2 Flagging of water resources to inform field assessments
Due to the scale of the assessment area and number of aquatic resources, a flagging process was adopted in order to direct
field efforts and prioritise areas for detailed field delineation and PES/EIS assessments. Water resources were assessed based
on their, classification, impact potential (proximity and vulnerability to development activities) and the sensitivity of the
receiving environment (based on a desktop PES rating and available conservation datasets). Table 4 below describes the
various’ ‘Flags’ assigned to water resources and indicates the level field assessment required. See Annexure A1 for detailed
methodology followed.
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Table 4. Flags assigned to water resources.
FLAG STATUS SYMBOL
IN GIS
“Green”
Flag

“Orange”
Flag

“Red” Flag

FLAG STATUS DESCRIPTION
Given the status of the receiving environment and the nature or proximity of the
proposed activity, the potential impacts on the receiving system are negligible.
Collection of basic site-level information should be collected where feasible to
improve desktop information.
Given the status of the receiving environment and/or the nature or proximity of
the proposed activity, the potential impacts on the receiving system are likely to
be limited. Impacts within these areas are likely to be successfully mitigated
through the application of generic mitigation measures. Limited field verification
should be undertaken to verify desktop information (including delineation) and
to collect site-specific information to inform the PES & EIS assessments where
possible.
Given the status of the receiving environment and/or the nature or proximity of
the proposed activity, the potential impacts are likely to be significant and generic
mitigation measures may not be sufficient. Such areas require further specialist
investigation to determine the extent of features that will be impacted, to collect
more detailed information on PES/EIS and to identify potential site-specific
options for mitigation.

LEVEL OF FIELD
ASSESSMENT
Largely desktop with
very limited field
verification

Largely desktop with
some filed verification
where accessibility
allows
Desktop assessment
and mapping refined
through onsite
delineation and
assessment where
assess ability allows.

2.3.3 Wetland/Riparian delineation
The outer boundary of wetlands and riparian areas occurring on the site was identified and delineated according to the
Department of Water Affairs wetland delineation manual ‘A Practical Field Procedure for Identification and Delineation of
Wetland and Riparian Areas’ (DWAF, 2005a). Three specific wetland indicators were used: terrain unit indicator, vegetation
indicator and soil wetness indicator and three specific riparian indicators were used: topography, vegetation and alluvial soil
and deposited material. The level of field sampling was tailored according to the desktop flag status and the accessibility of
sites. A GPS (Global Positioning System) was used to capture the location of sampling points used to inform the delineation
while additional information on plant and soil indicators will also be captured (see Annexure A2 for more details on the
delineation methodology followed).

2.3.4 Classification of wetlands and channels
For the purposes of this study, wetlands were classified according to HGM (hydro geomorphic) type (Level 4A classification
level) using the National Wetland Classification System which was developed for the South African National Biodiversity
Institute (SANBI, 2009) (see Annexure A3 for further details). Additional information was also captured on the dominant
vegetation communities present within each wetland system. Rivers (channels) were classified according to the size of
channels and nature of flows through these systems (see Annexure A4 for further details).

2.3.5 Wetland assessments
Whilst a detailed assessment of wetland condition and EIS using tools such as WET-Health (Macfarlane et al. 2008) and WETEcoservices (Kotze et.al. 2007) would be ideal, these tools are too cumbersome for an assessment of this nature where
numerous small wetlands, with typically small catchments and similar characteristics need to be assessed. The following
streamlined approach was therefore applied to assess wetlands along the route:
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Assessment of Present Ecological State (PES)

This assessment was based on the principles contained in the WET-Health but relied on expert judgment rather than the
collection of detailed quantitative data. This information was captured in a GIS database for ease of data storage and
interpretation. Refer to Annexure A5 for further details.


Ecological Importance and Sensitivity Assessment

This was based on the principles of WET-Ecoservices (Kotze et.al. 2007) and the EIS (Ecological Importance and Sensitivity)
assessment tools (Rountree, in prep). The EIS assessment of wetland resources will involve subjectively assessing (1)
ecological importance, (2) hydrological/functional importance and (3) importance for direct human benefits. The final EIS
was then determined based on the maximum score obtained for each of the different values assessed. Refer to Annexure
A6 for further details.

2.3.6 Rivers and streams
 Assessment of Present Ecological State (PES)
In the case of large perennial rivers systems the PES assessment was informed largely by available datasets including the
NFEPA Rivers coverage (CSIR, 2011); Desktop PES/EIS assessment (DWA, 2014) and data collected during as part of the initial
specialist report (Coastal & Environmental Services (2007). PES ratings were however refined at a reach level based on field
observations. Here, the index of habitat integrity, 1996, version 2 (Kleynhans, 2012) was be used to obtain a refined habitat
integrity class for the in-stream habitat and riparian zone. This involved the assessment and rating of a range of criteria for
in-stream and riparian habitat.

For the smaller seasonal and ephemeral systems, PES will be rated subjectively based on the principles of a modified IHI
(Index of Habitat Integrity) tool (EcoQuat Model), designed by DWS to provide a rapid assessment of river condition. The
method considers in-stream and riparian habitat integrity to provide an overall rating of river PES. Refer to Annexure A7 for
further details on the IHI assessment tool.

 Assessment of Ecological Importance & Sensitivity (EIS)
In the case of major rivers, the EIS was based largely on the desktop PES/EIS (DWA 2014) assessments which have been based
on available information and expert input. In the case of smaller watercourses, the EIS was assessed based on the following
criteria:


Channel size (major rivers generally considered more ecologically important than smaller streams);



NFEPA river status (NFEPA rivers that have been mapped and recognized at a national level as being ecologically
important river systems);



NFEPA catchment status (NFEPA classifies catchments according to ecological importance in supporting downstream
resources, fish species, etc. and the need to manage rivers accordingly); and



The PES of the water resource;



Evidence of use by local communities.
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These was however reviewed and refined based on additional information and field inspections. Refer to Annexure A8 for
further details.

2.3.7 Setting of management objectives for water resources
This should be informed by the management objective for the water resource which, in the absence of classification, is
typically based on the Present Ecological State (PES) and the Ecological Importance and Sensitivity (EIS) of the water resource
(DWAF, 2007). Further details of the method used are included in Annexure A9.

2.3.8 Assessment of ecological impacts
The information from the baseline aquatic assessment undertaken for the project area was used to inform an assessment of
the likelihood and significance of potential impacts on the aquatic environment associated with the proposed road
development. Impacts were assessed at two spatial scales, namely at a project level and at a quaternary catchment level.
For the purposes of this assessment, the assessment of potential impacts was undertaken using the “Impact Assessment
Methodology for EIAs” designed by Eco-Pulse Consulting (2015). This assessment was informed by baseline aquatic
information contained in this report relating to the importance and sensitivity of habitats, information on the proposed
development activity provided by the client and experience with impacts resulting from similar development projects. This
process routinely includes the following tasks: impact identification, impact prediction and impact evaluation. In order to
inform this rating a number of criteria regarding the sensitivity of the receiving environment was considered, these elements
played an important role, specifically when rating impact intensity. Further details of the method used to rate impact
significance are included in Annexure A10.

2.3.9 Identification of mitigation measures
Specialist working knowledge, best practice guidelines, available literature, consulting engineers and experience with other
similar projects was used in compiling the recommended mitigation measures for this project (Annexure 11). Given that the
route for the proposed road had been finalised, options for avoiding sensitive ecosystems was not considered when
identifying mitigation measures for this development. As such, the key focus of mitigation measures was aimed at evaluating
and identifying design elements and practical on-site mitigation measures that could be used to minimise potential impacts.

2.3.10 Assessment of residual impacts and potential offset requirements
An assessment of residual impacts was also undertaken to inform the need and desirability for offsets to cater for these
impacts. In the case of wetland ecosystems, residual impacts were broadly quantified based on the area of wetlands that
are likely to be impacted and the associated PES2. This was used to obtain a preliminary estimate of functional losses based
on ‘hectare equivalents’. A similar approach was followed for rivers although river length was used as opposed to area to
calculate the net loss of in-stream and riparian habitat. Preliminary offset recommendations were calculated using the
wetland offset calculator, version 5 (Macfarlane and Holness, 2014). Further details of the method used to are included in
Annexure A12.

2

For the purposes of this assessment, an assumption was made that all wetlands within the road footprint would be destroyed (complete
loss). Given the need for ancillary infrastructure and maintenance within the road servitude, a 50% reduction in PES of water resources
within this zone was assumed.
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Assumptions and Limitations

The following limitations and assumptions apply to the studies undertaken for this report:


Due to the scale of the project focal area, aquatic resources were prioritized for field assessment based on a number of
desktop criteria (refer to the detailed methodology in Annexure A). As such, many areas were not flagged for further
field verification and in these instances, the level of confidence and the accuracy of PES and EIS assessments is relatively
low.



Information informing the aquatic baseline assessment was limited to available GIS coverage’s for the Province at the
time of the assessment.



The wetland boundary must be identified and classified along a transitional gradient from saturated through to
terrestrial soils which makes it difficult to identify the exact boundary of the wetland. The boundaries mapped in this
specialist report therefore represent the approximate boundary of these wetlands as evaluated by an assessor familiar
and well-practiced in the delineation technique.



Wetland boundaries are based largely on the GPS locations of soil sampling points. GPS accuracy will therefore affect
the accuracy rating of mapped sampling points and therefore wetland boundaries. A Garmin Oregon 550 GPS was used
which has an estimated accuracy rating of 3-5 metres.



Due to the scale of the project focal area with a large network of streams and drainage lines, field delineation focused
on areas where the proposed road infrastructure either crossed or came in close proximity to wetlands and rivers. The
broader network of wetland and rivers were delineated largely at a desktop level (low confidence) using field data that
was extrapolated to the broader areas as well as digital imagery showing and available topographic/contour data for
the region.



Wetland delineation was made difficult in some instances by long-term soil erosion, recent burning, sandy and welldraining soils (don’t sustain signs of wetness for long period) and disturbance from local cultivation activities and
grazing. The boundaries in these areas is therefore an approximate representation of the wetland habitat thought to
naturally occur in these areas prior to infilling and transformation.



The rating of Ecological importance was based on the principles of WET-Ecoservices (Kotze et.al. 2009) and the EIS
(Ecological Importance and Sensitivity) assessment tools (Rountree, in prep), rather than detailed assessments. Due to
the rapid nature of theses assessments and the scale of the project area, the broader accuracy of these assessments is
somewhat limited.



The assessment of wetland condition was based on principles contained in the WET-Health tool (Macfarlane et al. 2008)
but did not entail undertaking detailed assessments of wetland Present Ecological State (PES). Due to the rapid nature
of theses assessments and the scale of the project area, the accuracy of these assessments is somewhat limited.



The classification of wetlands into HGM (Hydro-Geomorphic) units was based on dominant HGM type, as often wetland
systems comprised a number of HGM units and it was not practically feasible to portion all wetlands given the scale of
the project area. In such instances it was up to the assessor to assign a dominant HGM type which was often influenced
by the section of the wetland assessed (that closest to potential road impacts).



Rivers were classified based on a single site visit not accounting for seasonality, the classification is therefore a based
on common features that characterise different channel types.



The condition of smaller rivers was assessed based on the principles of the Index of Habitat Integrity tool (EcoQuat
Model), designed by DWS to provide a rapid assessment of river condition. Due to the rapid nature of theses
assessments and the scale of the project area, the accuracy of these assessments is somewhat limited.
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The field assessment was undertaken in summer (July-August 204) and thus does not cover the seasonal variation in
conditions at the site. A more accurate assessment would require that assessments take place in all seasons of the year.



While a comprehensive list of plant species has been provided, no detailed vegetation surveys were undertaken during
this study and it likely that a number of species have been overlooked.



Fauna documented in this report are based on site observations during site visits and not a formal survey of fauna; and
are therefore not intended to reflect the overall faunal composition of the habitats assessed.



With ecology being dynamic and complex, there is the likelihood that some aspects (some of which may be important)
may have been overlooked.



Sampling by its nature, means that generally not all aspects of ecosystems can be assessed and identified.



The assessment of impacts and recommendation of mitigation measures was informed by the site-specific ecological
concerns arising from the field surveys and based on the assessor’s working knowledge and experience with similar
projects as well as engineering input and available literature.



Offset recommendations provided in this report have been based on recently developed offset guidelines and
associated wetland offset calculator. It is however important to note that
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3 BACKGROUND TO THE STUDY AREA
3.1

Regional context

3.1.1 Climate
The region is located within the coastal belt in northern KwaZulu-Natal, which ranges from 15 to 65 km wide along the east
coast of South Africa, from sea level to an altitude of 450m (Le Roux, 1993). The region experiences a warm sub-tropical
climate, with most rainfall being experienced during the spring and summer months (November to March). Few dry months
occur and very little, or no frost occurs in winter (Le Roux, 1993). Rainfall is well distributed and the highest rainfall is typically
experienced between January and March. The mean annual precipitation is moderate to high (between 900mm to
1200mm/annum. High temperatures experienced during the summer season in particular, cause the potential for
evaporation to be high across South Africa in general, which plays a significant role in reducing the volume of rainfall available
for use by the environment. Average daily temperatures are moderate and range from 21 - 260C
(http://www.saexplorer.co.za/south-africa/climate/). The combination of a relatively moderate mean annual precipitation
(between 900 – 1200mm per annum) and high mean annual potential evapotranspiration of roughly 620 - 1500mm, gives a
MAP to PET ratio between 0.6 – 1.9 (vulnerability index of 0.9), which means that wetlands and other aquatic resources are
probably moderately sensitive to hydrological impacts (i.e. changes in water input volumes and patterns) in comparison with
wetlands associated with a higher vulnerability index.

3.1.2 Ecoregions
South Africa is a geologically, geomorphologically, climatically and ecologically complex country with a diverse range of
ecosystems, including freshwater wetlands and rivers (Kleynhans et al., 2005). When investigating the ecology of any area it
is important to understand the biophysical drivers that affect the characteristics of water resources in the region. This
knowledge allows for improved interpretation of data to be made, since reference information and representative species
lists are often not available at this to guide the assessment at this level. River eco-regional classification or ‘typing’ allows for
the grouping of river systems according to similarities based on a top-down nested hierarchy, the purpose being to simplify
and contextualise assessments and statements of aquatic ecological state. One of the advantages of such a system is the
extrapolation of information from data rich rivers to data poor rivers within the same hierarchical typing context.

‘Ecoregions’ are essentially regions within which there is a relative similarity in the mosaic of ecosystems and ecosystem
components such as physiography, climate, rainfall, geology and potential natural vegetation (DWAF: Ground Water
Dictionary, online). The proposed road route traverses three distinct ecoregions, including the (i) North Eastern Coastal Belt
ecoregion in the north-eastern portions of the route (between the Mtumvuna and Mholhlozi Rivers), (ii) the Eastern Coastal
Belt in the south-western portion between the Mzintlava and Mzingazi Rivers, and (iii) the South Eastern Uplands ecoregion
(associated with a small section of the road between the Mhlohlozi and Mzintlava Rivers. A summary of the three ecoregions
is provided below in Table 5 with their location and extent shown in Figure 2.
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Table 5. Table of the different DWA Ecoregions classified for the study area.
Ecoregion
(level I)

Ecoregion
(level II)

17

17.04

16

16.03

31

31.01

Figure 2

16

Description
North Eastern Coastal Belt: characterised by a diversity of terrain
morphological types from plains with low relief to closed hills and
mountains with a moderate to high relief. Vegetation consists mainly
of grassland, valley thicket and bushveld types with patches of coastal
and afromontane forest. Drainage density is medium-high with stream
frequency being generally high to very high.
South Eastern Uplands: characterized by a complex range of terrain
morphological classes including plains with a moderate relief, lowlands
with a low to high relief, open hills with low to high relief, closed hills
with a moderate relief and low mountains with a high relief. Vegetation
types are equally diverse and include a variety of Grassland types,
Bushveld types, Thicket types and Afromontane Forest. The most
prominent amongst these are Moist Upland Grassland. Drainage
density is low-medium with stream frequency being generally
low/medium to high.
Eastern Coastal Belt: characterized by a diversity of terrain
morphological types from plains with low relief to closed hills and
mountains with a moderate to high relief. Vegetation consists mainly
of coastal grassland/bushveld, valley thicket, dune thicket (limited) and
eastern thorn bushveld types with patches of coastal and afromontane
forest. Drainage density is medium-high with stream frequency being
generally medium/high to very high.

Location
Broad zone along the coast
between the Mtamvuna and
Mhlohlozi
rivers
(northeastern sections of the
proposed road route)

Small section of the inland area
between the Mhlohlozi and
Mzintlava rivers.

Broad zone along the coast
between the Mzintlava and
Mzingazi rivers (south-eastern
sections of the proposed road
route)

Map indicating the location and extent of Level II Eco-regions relevant to the study area.
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3.1.3 Regional geology and geomorphology
Partridge et al. (2010) recently undertook a physiographic subdivision of South Africa, Swaziland and Lesotho in order to
define “geomorphic provinces” (regions of relatively uniform physiography) based on recent work on the geological and
geomorphological evolution of southern African fluvial systems. The study area falls within the South-eastern Coastal
Platform geomorphic province, which represents a narrow coastal platform that strikes northeast to southwest from the
Zululand Coastal Plain in the northeast to just east of Algoa Bay (Partridge et al., 2010). The province is fairly narrow, ranging
in width from ~5 to 30 km and its elevation ranges from ~110 m amsl to a little above the present shoreline, terminating
sharply inland where it adjoins then adjacent South-eastern Coastal Hinterland geomorphic province. Thirteen main systems
traverse this province, from the Thukela River in the northeast to the Bushmans River in the southwest. There are possibly
two groups of rivers within this province, the first group extending from the Thukela to the Kei and which have narrower
cross-sectional profiles than the second western group of rivers (Buffalo to Bushmans), which occupy broader valleys. The
coastline of this province is slightly oblique to the strike of the country rocks as a result of differential tectonic uplift that has
overridden the earlier structural grain of the underlying rocks. One of the impacts of this multi-cyclic, differential movement
was to expose the adjoining continental shelf so that rivers extended their new courses straight across it to the new coastline,
incising steep valleys and cutting deep gorges in the process. The general straightness of the coastline bears testimony to
tectonic control where rivers crossing the hinterland in the past were unable to widen their valleys in line with rising sealevels, with the effects of sea-level rise seen also in the many drowned estuaries and river mouths (e.g., Mzimvubu). Other
noteworthy features of this province include:


straight river courses in contrast to the tight meandering channel forms of the interior with the change in pattern
occurring at a clearly defined scarp representing an ancient line of sea-cliffs;



rivers have flat to medium valley gradients and generally narrow valley cross-sectional profile (a function of recent
tectonic uplift and subsequent incision); and



smaller tributaries of this province are generally swampy and river capture/stream rejuvenation is common.

The South-eastern Coastal Platform is underlain mainly by clastic sedimentary rocks belonging to the Cape Supergroup, which
is essentially a platform sequence of sediments deposited in shallow marine to continental shelf environments and include
sandstones, shales and quartzite’s of Palaeozoic age (300 - 250Ma old). Coarse-grained sandstones of the Msikaba Formation
(Devonian period ~410Ma) dominate the region. There are also numerous dolerite dykes in the region that form erosionresistant linear features usually along the contact between sedimentary strata where molten volcanic rocks intruded these
units during the Jurassic period. More recent Aeolian (wind-blown) deposits and sedimentary rocks belonging to the
Maputaland Group (Tertiary to Quaternary ~25Ma to present) are found south of Port Edward. A summary of the different
lithostratigraphic units (underlying geology) occurring within the general area of study has been included below in Table 6.
The location and extent of these units and the orientation of dolerite dykes is also shown in the geological map in Figure 3.
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Table 6. Summary of the different lithostratigraphic units occurring within the area of study (after Johnson, 1989-2006).
Supergroup / Group

Period

Maputaland Group

Tertiary –
Quaternary
(late miocenepleistocene)

Drakensberg
Group

Cape
Supergroup

Karoo Supergroup

Ecca Group

18

Jurassic
(190Ma)

Permian-Triassic
(280-260 Ma)

Dwyka Group

Carboniferous to
lower Permian
(300-280 Ma)

Msikaba
Formation

Devonian
(410Ma)

Description and Location
Consists of sedimentary rocks and unconsolidated sediments of recent
age occurring as a series of large coast-parallel dune complexes
developed from Aeolian (wind-blown) deposits. Includes crossbedded calcarenite, clayey sand, red and grey dune sand, limestone
and conglomerate.
Dolerite outcrops in the form of dykes or intrusions of molten volcanic
lava flows along the contact between sedimentary units.
As Gondwana drifted apart, the glaciers that characterised the
southern African sub-continent retreated, leaving a vast inland sea
(Karoo Basin). Rivers draining mountains to the north of the Karoo
Basin formed large swampy deltas in which dense vegetation
accumulated as peat, which eventually gave rise to the shales that
occur across the coastline. They have soils that are moderately
productive with slight to moderate erosion levels.
The rocks overlying the Natal Group comprise a thick unit of Dwyka
Tillite which are clastic rocks (diamictites & shales) that display
features reflecting a glacial-related origin (deposited in a glacial
environment by retreating ice sheets). Rocks imbedded in the slowly
moving ice sheets scoured and polished the underlying older rocks
giving rise to glacial pavements with distinct striations that indicate the
orientation of ice flows. Tillite is mostly a very fine-grained, blue-grey
rock comprised of clay matrix with inclusions (or clasts) of many other
rock fragments. Tillite has a slight to moderate erosion rating.
White, coarse-grained, siliceous quartz arenite and conglomerate
representing some of the first sedimentary sequences deposited on
the new basement complex. Structures preserved in these sandstones
indicate that the sediments were transported and deposited by rivers.
Outcrops form resistant sandstone cliffs.
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Map showing the regional geology associated with the study area, including different broad lithostratigraphic
units and the location of dolerite dykes (Source: 1: 1000 000 Geological Map of South Africa).

3.1.4 Vegetation
The Eastern Cape shows the highest biome diversity of any province, with no less than seven biomes, including Forest,
Fynbos, Grassland, Nama Karoo, Savanna, Succulent Karoo and Thicket (Berliner & Desmet, 2007). The study area extends
across two of these biomes: (i) the Indian Ocean Coastal Belt biome and (ii) Savanna biome. Biomes are broad ecological
units that represent major life zones extending over large natural areas which are further sub-divided into bioregions, which
are spatial terrestrial units possessing similar biotic and physical features, and processes at a regional scale. The project area
is located within the Indian Ocean Coastal Belt and Sub-Escarpment Savanna bioregions (Mucina & Rutherford, 2006).

While biomes and bioregions are valuable as they describe broad ecological patterns, they provide limited information on
the actual species that are expected to be found in an area. Knowing which vegetation type an area belongs to provides an
indication of the floral composition that would be found if the assessment site was in a pristine condition, which can then be
compared to the observed floral list and so give an accurate and timely description of the ecological integrity of the
assessment site. The project areas is characterised by the following Acocks Veld Types (Acocks, 1988):


Acocks Veld Type 1: Coastal Forest and Thornveld



Acocks Veld Type 3: Pondoland Coastal Plateau Sourveld



Acocks Veld Type 23: Valley Bushveld
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The vegetation of the region is further described by Mucina and Rutherford (2006) and is summarised in Table 7 (below),
with the location and approximate extent of the different vegetation types shown spatially in Figure 4. This highlights in
particular the extent of Pondoland-Ugu Sandstone Sourveld grassland occurring across much of the planned road route
between Port Edward and Lusiksiki, with Eastern Valley Bushveld and Scarp Forest associated with the larger river valleys
along this stretch. Ngongoni Veld dominates the hinterland vegetation around Lusiksiki with the vegetation changing to
Transkei Coastal Belt grassland with patches of Valley Bushveld and Scarp Forest along the route from Lusikisiki down towards
Port St Johns in the south-east.

Table 7. Summary of the different vegetation types occurring in the region and associated with the proposed road
development (Mucina & Rutherford, 2006).
Vegetation Type
Pondoland-Ugu Sandstone Coastal Sourveld
Eastern Valley Bushveld
Scarp Forest
Ngongoni Veld
Southern Mistbelt Forest
Transkei Coastal Belt

Figure 4
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Threat Status
Vulnerable
Least Threatened
Least Threatened
Vulnerable
Least Threatened
Vulnerable

Protection Status
Poorly Protected
Hardly Protected
Moderately Protected
Hardly Protected
Poorly Protected
Hardly Protected

Location and extent of the different broad vegetation types occurring in the region according to Mucina &
Rutherford (2006).
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Conservation context

3.2.1 International conservation priorities
Conservation International (CI), a member of the Critical Ecosystem Partnership Fund (CEPF) has identified 34 ‘hotspots’ or
regions worldwide where 75% of the planet’s most threatened mammals, birds, and amphibians survive within habitat
covering just 2.3% of the Earth’s surface. They are chosen for their species richness, endemism, taxonomic uniqueness,
unusual ecological or evolutionary phenomena, and global rarity (www.CEPF.net). South Africa is one of the few countries
to have three global hotspots, each of which overlaps to greater or lesser degree with the Eastern Cape province, including
the Maputaland-Pondoland-Albany hotspot, the Succulent Karoo hotspot and he Cape Floristic Region.

The N2 toll road project area is located within the Maputaland-Pondoland-Albany hotspot (Figure 5, below) which stretches
along the east coast of southern Africa below the Great Escarpment extending from extreme southern Mozambique (south
of the Limpopo River, where it adjuts on the Coastal Forests of Eastern Africa Hotspot) and Mpumalanga province in South
Africa (south of the Olifants River) in the north, through eastern Swaziland to the Eastern Cape province of South Africa in
the south.

According to the Critical Ecosystem Partnership Fund (CEPF) Ecosystem Profile Summary (CEPF, 2011), the region associated
with the Maputaland-Pondoland-Albany hotspot is floristically, climatologically and geologically complex and is an important
center of plant endemism. There are at least three clear foci of high endemism and high diversity in the area, the names of
which have been amalgamated as the name of this hotspot: Maputaland (Tongaland) in the north, Pondoland further south,
and Albany in the southwest. The hotspot's vegetation is comprised mainly of forests, thickets, bushveld and grasslands.
About 80 percent of South Africa's remaining forests fall within this hotspot. These warm temperate forests, which are home
to nearly 600 tree species, have the highest tree diversity of any of the world’s temperate forests and is the second richest
floristic region in Africa after the Cape Floristic Region (In total, about 8,100 species of plants from 243 families occur within
this hotspot, and nearly a quarter of these are found nowhere else). In addition to its floristic diversity, the region is also
important for the following:


Birds are the most diverse group of vertebrates in the hotspot, with more than 540 regularly occurring species;



Of the nearly 200 mammal species found in the hotspot, only four are endemic;



More than 200 reptile species are found in the hotspot, and roughly 30 are endemic;



All 72 of the hotspot's amphibian species are frogs, eleven of which are endemic (includes 8 threatened species
that represent monotypic endemic genera);



Of the more than 70 freshwater fish species native to the hotspot, about 20 are endemic; and



The hotspot has an exceptionally rich and diverse invertebrate fauna.

As a result of human impacts, much of the once expansive grasslands and forests of this region face increased threats from
urbanisation, industrial activities, afforestation, local farming, illegal wildlife harvesting for medicines and trade, bush
encroachment, grazing pressures and invasive alien plants (CEPF, 2011).
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Map showing the location and extent of the Maputaland-Pondoland-Albany biodiversity hotspot (Conservation
International, 2011).

3.2.2 National conservation priorities
3.2.2.1

National Threatened Ecosystems

A national process has been undertaken to identify and list threatened ecosystems that are currently under threat of being
transformed by other land uses. The first national list of threatened terrestrial ecosystems for South Africa was gazetted on
9 December 2011 (National Environmental Management: Biodiversity Act or NEMBA: National list of ecosystems that are
threatened and in need of protection, G34809, GN 1002, 9 December 2011). The purpose of listing threatened ecosystems
is primarily to reduce the rate of ecosystem and species extinction by preventing further degradation and loss of structure,
function and composition of threatened ecosystems (SANBI, 2011). The NEMBA provides for listing of threatened or
protected ecosystems, in one of four categories: critically endangered (CR), endangered (EN), vulnerable (VU) or protected.
There are four main types of implications of listing ecosystems:


Planning related implications which are linked to the requirement in the Biodiversity Act (Act 10 of 2004) for listed
ecosystems to be taken into account in municipal IDPs and SDFs;



Environmental authorisation implications in terms of NEMA and the EIA regulations;



Proactive management implications in terms of the National Biodiversity Act; and



Monitoring and reporting implications in terms of the Biodiversity Act.
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Figure 6 (below) shows the remaining extent (after transformation) of Threatened Ecosystems in the region relevant to the
project area. Significant portions of untransformed land are shown mapped within the category of Vulnerable (VU)
ecosystems, shown shaded in “Blue” in Figure 6, and are particualrly extensive within the south-eastern sections around
Lusikisiki.

Figure 6

Map showing the location of the project area in relation to the estimated remaining extent of identified
Threatened Ecosystems (SANBI, 2011).

3.2.2.2

National Protected Areas Expansion Strategy (NPAES)

The location and extent of existing Formal Protected Areas (PA’s) in the region are shown below in Figure 7. This includes
the Pondoland Marine Protected Area (MPA), Mkambati Nature Reserve, Silaka Wildlife Reserve (near Port St. Johns) and
Mtamvuna Nature Reserve near Port Edward (on the KZN border). The location and extent of Focal Areas for the National
Protected Areas Expansion Strategy (NPAES) are also shown in Figure 7. This highlights broad areas to the west of Mkambati
Nature Reserve, Silaka Wildlife Reserve and the stretch of the Wild Coast south and west of Lusikisiki which are Focal Areas
for the expansion of existing Protected Areas.
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Figure 7

Map showing the project area and proposed N2 toll road relative to the existing Formal Protected Areas and the
National Protected Areas Expansion Strategy (NPAES): Focal Areas.

3.2.2.3

National Freshwater Ecosystem Priority Areas (NFEPA)

National level conservation priorities are highlighted for water resources (including wetlands and rivers) in terms of the
NFEPA (National Freshwater Ecosystem Priority Areas) Project (CSIR, 2011). FEPAs or Freshwater Priority Areas need to
remain in a good condition in order to achieve biodiversity goals and protect water resources from human use. This does not
necessarily mean that they need to be locked away from human use, but rather that they should be supported by good
planning and catchment management (Driver et al., 2011). The NFEPA wetlands and rivers coverage for the region is shown
in Figure 8 (below), which identifies a number of river/wetland Freshwater Ecosystem Priorities. These are discussed in
further detail below, according to the descriptions of FEPA map categories provided in the Implementation Manual for FEPAs
(Driver et al., 2011).

24

Specialist Aquatic Assessment: N2 Wild Coast Toll Highway

Figure 8



Feb. 2016

Map showing the project area and proposed N2 toll road relative to identified river and wetland FEPAs as part
of the NFEPA project (CSIR, 2011).

River FEPAs:

The regional FEPA map in Figure 8 identifies a number of river systems that are classified as river FEPAs (Freshwater Priority
Areas), which are listed below in Table 8. Of these, eight rivers are classified as “Free-flowing rivers”. A free-flowing river is
a long stretch of a relatively large river that has not been dammed or does not experience major flow alteration and which
flows undisturbed from its source to the confluence with a larger river or to the sea (Driver et al., 2011). Such rivers are a
rare feature in our landscape and part of our natural heritage. “Flagship free-flowing rivers” include the Mtamvuna and
Mtentu rivers, which are deemed the most suited for representing the last remaining free-flowing rivers in South Africa and
should receive top priority for retaining their free-flowing character (Driver et al., 2011).
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Table 8. Summary of the FEPA Rivers identified for the project area region according to the NFEP project (CSIR, 2011).
Freeflowing
River?

Flagship
Freeflowing
River?

Flagship
Free-flowing
River?

No.

River Name

Free-flowing
River?

Bulolo

18

Msikaba

Yes

2

eMatheko

19

Mtamvuna

Yes

Yes

3

Khulumbe

20

Mtentshwana

4

KwaDlambu

21

Mtentu

Yes

Yes

5

Kwanyana

22

Mtentwana

6

Luphuthana

23

Mtumbane

7

Mcgwegwe

24

Myekane

8

Mgwetyana

25

Mzamba

9

Mholhlozi

26

Mzimpunzi

10

Mkodusweni

27

Mzimvubu

11

Mkozi

28

Mzintlava

12

Mkweni

29

Mzizangwa

13

Mngazi

30

Nkodusweni

14

Mntafufu

31

Ntlupeni

15

Mnyameni

32

Sikombe

16

Mpahlane

33

Xura

17

Mpahlanyana

No.

River Name

1

Yes

Yes
Yes

Yes

Yes

Yes

A number of the catchments of these rivers (sub-quaternary level) have been identified as FEPA catchments (shaded “Dark
Green” in Figure 8) and are strongly linked to the remaining free-flowing river systems identified within the project area.
River FEPAs achieve biodiversity targets for river ecosystems and fish species, and are identified in rivers that are currently
in a good condition (A or B ecological category). The shading of the whole sub-quaternary catchment indicates that the
surrounding land and smaller stream network needs to be managed in a way that maintains the present good condition (A
or B ecological category) of the river reach (Driver et al., 2011).

There are also sub-quaternary catchment areas that have been identified as “Fish Support Areas” (shown shaded in “Light
Green” in Figure 8), including a portion of the catchment area of the Xura River near Lusikisiki and the Mnyameni River
catchment. Fish Support Areas include sub-quaternary catchments that are important for the migration of threatened fish
species and should be managed to support the conservation of the threatened or near threatened fish populations they
contain (Driver et al., 2011).

“Fish sanctuaries” have also been identified for many of the sub-quaternary catchment classified as either river FEPA and
Fish Support Areas in Figure 8 (these are identified by the “Fish” symbol on the map). These represent sub-quaternary
catchments that are essential for protecting threatened and near threatened freshwater fish that are indigenous to South
Africa. A goal of NFEPA is to keep further freshwater species from becoming threatened and to prevent those fish species
that are already threatened from becoming extinct. In order to achieve this, there should be no further deterioration in river
condition in fish sanctuaries and no new permits should be issued for stocking alien invasive alien fish in farm dams within
fish sanctuaries. Fish management plans need to be developed in all fish sanctuaries to protect the fish they contain, with an
urgency given to those fish sanctuaries containing critically endangered or endangered fish species. The catchment area of
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the KwaDlambu River has been identified as an “Upstream Management Area”. These represent are sub-quaternary
catchments in which human activities need to be managed to prevent degradation of downstream river FEPAs and Fish
Support Areas but do not include management areas for wetland FEPAs, which need to be determined at a finer scale (Driver
et al., 2011).


Wetland FEPAs:

A number of freshwater wetlands and estuaries have also been classified as FEPAs in the region (outline in “Turquoise” in
Figure 8). Freshwater wetlands range from those associated with the river floodplains to valley bottom systems and small
seeps and depressions. “Wetland clusters” have also been mapped (“Orange” outline), which refer to groups of wetlands
within 1 km of each other and embedded in a relatively natural landscape that are considered important for allowing for
important ecological processes such as migration of frogs and insects between wetlands. Note that wetlands do not have to
have FEPA status to belong to a wetland cluster. Wetland clusters are identified in the region as being linked mainly to a
number of priority estuaries, including the Mtamvuna, Mtentwana, Mphahlanyana, Kwanyana, Msikaba and Mzintlava, It is
important to note that wetlands in the Eastern Cape and relevant to the study area have been very poorly mapped to date.
The need to improve mapping in this region has been flagged by SANBI and will hopefully be addressed in future updates of
the Provincial and National wetlands coverage’s (used to inform the NFEPA project).
The NFEPA project also maps and classifies a number of “Wetland Vegetation Groups” that are based on groupings of national
vegetation types (Mucina & Rutherford, 2006) expected to share similar types of wetlands and used in combination with the
landform map to identify wetland ecosystem types (Driver et al., 2011). The assumption here is that wetlands in a particular
vegetation group are likely to be more similar to one another than to wetlands in other vegetation groups (since broad
vegetation groupings reflect differences in geology, soils and climate, which in turn affect the ecological characteristics and
functionality of wetlands). The “Wetland Vegetation Group” GIS layer (CSIR, 2011) identifies three general groups of
wetlands based on wetland vegetation, including (i) “Indian Ocean Coastal Belt Group 3” and (ii) “Indian Ocean Coastal Belt
Group 4” and (iii) “Sub-Escarpment Savanna”. The extent and location of Wetland Vegetation Groups is shown in Figure 9,
below. Ecosystem Threat Status and Protection Status is defined for wetlands based on Vegetation Group and is summarised
below in Table 9.
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Map showing the project area and proposed N2 toll road relative to Wetland Vegetation Groups identified in
the NFEPA project (CSIR, 2011).

Table 9. Summary of the different Wetland Vegetation Groups for the project area, indicating ecosystem threat status3 and
protection status for different wetland vegetation groups (CSIR, 2011).
NFEPA Vegetation Group (including threat status and protection status)
Wetland HGM Type
Status

3.2.2.4

Indian Ocean Coastal Belt
Group 3

Indian Ocean Coastal Belt
Group 4

Sub-Escarpment Savanna

Endangered

Endangered

Endangered

Strategic Water Source Areas (SWSAs)

Strategic Water Source Areas or SWSA’s are areas that supply a disproportionate amount of mean annual runoff to a
geographical region of interest (Nel et al., 2013). SWSA’s are considered national assets vital for South Africa’s water security
as they have the potential to contribute significantly to overall water quality and supply, supporting growth and development
needs and forming the foundational ecological infrastructure on which a great deal of built infrastructure for water services
depends (Nel et al., 2013). The importance of managing this small fraction of land that contributes so vitally to our water
security should be acknowledged at the highest level across all sectors as the deterioration of water quality and quantity in
these areas can have a disproportionately large negative effect on the functioning of downstream ecosystems and the overall
sustainability of growth and development in the regions they support. This is particularly important in the South African

3

Key to threat status: CR – Critically Endangered, EN – Endangered, VU – Vulnerable, LT – Least Threatened
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context, where not only are the country’s surface water resources extremely limited, but the country also has a growing
water quality problem which represents a major challenge to water security in the near future. Water management in the
country is inevitably faced with finding new and innovative ways of improving both water quality and quantity to meet the
increasing water demands of the country and managing Strategic Water Source Areas is one such opportunity. Investing in
SWSA’s is also an important mechanism for long-term adaptation to the effects on climate change on water provision, growth
and development. According to Nel et al. (2013), appropriate management of these areas should include:


maintaining healthy functioning riparian zones and wetlands;



ensuring good agricultural management leads to soil conservation that supports the water cycle;



avoiding activities that reduce stream flow (e.g. irrigated agriculture and forestry plantations) and where this is not
possible ensuring careful regulation of these activities;



minimizing ground water abstraction;



clearing invasive alien plants; and



restoring the hydrological functioning of degraded landscapes.

SWSA’s for South Africa have recently been mapped, and reviewed through an extensive stakeholder process. The spatial
data outputs for the project area region shown below in Figure 10. Most of the quaternary catchment areas along the
proposed N2 roadway from Port Edward to Port St. Johns contain Category 2 Strategic Water Source Areas (moderate MAR)
which are collectively responsible for >30% of water supply.

Figure 10
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Map indicating the location of Strategic Water Source Areas (SWSAs) relative to the project area.
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3.2.3 Regional conservation priorities
At a Provincial level, terrestrial and aquatic biodiversity conservation priorities are highlighted in the Eastern Cape
Biodiversity Conservation Plan or ‘CPLAN’ (Berliner & Desmet, 2007). The CPLAN for the Eastern Cape Province identifies
Critical Biodiversity Areas (CBAs) which refer to terrestrial and aquatic features in the landscape that are critical for
conserving biodiversity and maintaining ecosystem functioning (Hayes et al., 2007). These form the key output of the
conservation plan and are used to guide protected area selection and should remain in their natural state as far as possible
(Berliner & Desmet, 2007). Aquatic CBAs for the project area are shown mapped below in Figure 11. This indicates three
classes of CBA’s as specified in the CPLAN and which are summarised below:


Aquatic Critical Biodiversity Area 1 (CBA 1): represent critically important river sub-catchments in a natural state
that are considered critical for conserving biodiversity and maintaining ecosystem functioning (Hayes et al., 2007).
Aquatic CBA 1 areas require high levels of protection and the recommended management objective for these areas
should be to: “Maintain biodiversity in as natural state as possible, Manage for no biodiversity loss” (Hayes et al.,
2007). CBA 1 sub-catchments are associated with quaternary catchments T60A, T60C, T60D and T40E located in
the north-western project area south-west of Port Edward and quaternary catchments T36B and T70B located near
Port St. Johns.



Aquatic Critical Biodiversity Area (Aquatic CBA 2): not applicable to the project area.



Aquatic Critical Biodiversity Area (Aquatic CBA 3): represent sub-quaternary catchment areas in a near natural
state that are hydrological primary catchment management areas for estuaries (Hayes et al., 2007). Aquatic CBA 3
areas require moderate levels of protection and the recommended management objective for these areas should
be to “Manage for sustainable development, keeping natural habitat intact in wetlands (including wetland buffers)
and riparian zones. Environmental authorisations should support ecosystem integrity” (Hayes et al., 2007). CBA 2
sub-catchments are associated with quaternary catchments T60F, T60G, T60H, T60J and T60K located along the
central portion of the proposed N2 road.
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Map showing the location of the study area relative to freshwater conservation priorities highlighted in the
Aquatic Plan for the Province (Hayes et al. 2007).
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4 FINDINGS OF THE AQUATIC ASSESSMENT
The findings of the specialist aquatic assessment are presented as follows:


Desktop mapping and review of available information



Project level ecological findings



Quaternary level ecological findings

4.1

Desktop mapping and review of available information

4.1.1 Desktop mapping and flagging of aquatic resources
The flagging process was adopted in order to direct field efforts and prioritise areas for detailed field delineation and PES/EIS
assessments. The ‘flag status’ of water resources was displayed visually on map sets which were then used to inform field
work. See Figure 13 below illustrating a typical field map used indicating the ‘flag status’ of water resources as well as key
points of interest when navigating in inaccessible environments.

This process proved successful in efficiently guiding field efforts over the extensive project area with a Moderate to High
level of field effort achieved for most wetland and rivers assessed (Figure 12, below). Water resources associated with low
field effort were those that were typically located away from the road reserve and as such is not regarded as a serious
limitation to this study.
(i)

Figure 12
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(ii)

Graphs indicating the intensity of sampling effort achieved for (i) wetlands and (ii) rivers associated with the
Greenfields route.
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Figure 13

Example of a map used for field work indicating the ‘flag status’ of water resources mapped in relation to the proposed road alignment.
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4.1.2 Available wetland information
Previous specialist studies conducted by Coastal Environmental Services (2007) did report on wetlands within the proposed
route alignment however no detailed wetland delineation and functional assessments where undertaken. The study did
however highlight potential impacts to wetland habitat from the proposed development, the importance of wetlands as a
whole and the current demand for direct services due to local reliance on natural resources in the context of the study area.
While the NFEPA datasets where consulted, little information was available on the wetlands within the study area in terms
of extent, classification or functionality. As such, there was little wetland-related information to inform this assessment.

4.1.3 Available River information
Available information including spatial datasets on smaller rivers and streams was non-existent for the project focal area and
had to be mapped, classified and assessed during the course of this study. Previous specialist studies (CES 2007), NFEPA (CSIR
2011) and desktop PES/EIS assessments (DWA 2014) provided the foundation on which major rivers could be assessed,
following on site investigations (Table 10). While the previous specialist study for this development (CES 2007) did not classify
rivers in Present Ecological State and Ecological Importance and Sensitivity categories, they did provide information on the
following:


Water quality;



Fish habitat;



Fish occurrence and sensitivity;



Macro-invertebrate (South African Scoring System) data indicating river health class; and



Descriptions of riparian habitat.

This information was used to inform the assessments of in-stream and riparian habitat as part of this report.
Table 10. Summary of NFEPA and Desktop PES/EIS information for major rivers intersected by the proposed road.
General details

FEPA (CSIR 2011)

Desktop PES/EIS (DWA 2014)

Quaternary
Catchment

River Name

FEPA
Catchment

River FEPA

PES (present
ecological
state)

EI (ecological
importance)

ES (ecological
sensitivity)

T70B

Mgazi

FEPA

River FEPA

B

High

Moderate

T36B

Mzimvubu

FEPA

River FEPA

C

Moderate

Moderate

T60K

Mntafufu

FEPA

River FEPA

B

Moderate

Moderate

T60J

Mzintlava

FEPA

River FEPA

C

High

High

T60G

Msikaba

FEPA

River FEPA

B

High

Moderate

T60G

KwaDlambu

Non-FEPA

Non-River FEPA

B

High

High

T60D

Mtentu

FEPA

River FEPA

B

High

Moderate

T60D

Mnyameni

Fish Support
Area

Non-River FEPA

B

High

High

T60D

Kulumbe

FEPA

Non-River FEPA

B

High

High

T60A

Mpahlane

Non-FEPA

River FEPA

B

High

High

T60A

Mzamba

FEPA

River FEPA

B

High

High

T40E

Mtamvuna

FEPA

River FEPA

B

High

Very high
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4.1.4 Available estuary information
The location and extent of Estuaries within the study area is shown below in Figure 14. While detailed estuarine assessments
were not the focus of the report, the following available estuary information was consulted as a basis for assessing the
sensitivity of the downstream receiving estuaries to impacts associated with the proposed road development:


Specialist study on the potential impact of the proposed N2 Wild Coast highway on aquatic ecosystems (CES 2003).



A desktop assessment of the Ecological Condition of South Africa’s Temperate – Subtropical Transition Zone
Estuaries based on a Provisional EcoClassification (Van Niekerk 2014).

Table 11. Summary of information for estuaries linked to the proposed road network.
Condition and importance of downstream estuaries (Van Niekerk et al. 2014)
Quaternary
catchment

Estuary
name

Estuary type

%
open

Open
water
(ha)

Present
Ecological
Status (PES)

Provisional
recommended
category (REC)

Importance
class

Recommended
Protection
Status

T70B

Mgazi

Temporarily
closed

75

82

B

B

Moderate

-

T36B

Mzimvubu

River mouth

100

518

B

A or BAS

T60K

Mntafufu

100

36

A/B

A

T60J

Mzintlava

100

30

A

A

Moderate

Full

T60H

Mkozi

100

3

A

A

Moderate

Full

T60G

Msikaba

100

19

A

A

Moderate

Full

T60D

Mtentu

100

43

A/B

A

Moderatehigh

Full

T60D

Sikombe

50

22

A/B

A

Moderate

Partial

T60D

Mnyameni

100

23

A/B

A

Moderate

Partial

T60A

Mpahlanya
na

25

8

A/B

A

Moderate

Full

T60A

Mpahlane

50

8

A/B

A

Moderate

Partial

T60A

Mzamba

100

28

B

A/B

Moderatehigh

Partial

T60A

Mtentwana

50

6

C

C

Moderate

Partial

T40E

Mtamvuna

100

95

B

A or BAS

Moderatehigh

Full
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Permanently
open
Permanently
open
Temporarily
closed
Permanently
open
Permanently
open
Temporarily
closed
Temporarily
closed
Temporarily
closed
Temporarily
closed
Permanently
open
Temporarily
closed
Permanently
open

Moderatehigh
Moderatehigh

Partial
Full
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Location of estuaries linked by a drainage network to the proposed road alignment.
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Project Level Ecological findings

The following section sets out the findings of the ecological assessment of rivers and wetlands in the project focal area
informed by on site investigations. A summary of the ecological findings are presented at a project level below and are
discussed later in the context of each quaternary catchment traversed by the proposed road alignment (Figure 15).

Figure 15

Map showing the location of the proposed route in relation to quaternary catchments and major river systems.

4.2.1 Distribution and classification of water resources
The project focal area is characterized by rolling hills that are bisected by deep river gorges draining towards the coastline.
Wetlands are particularly common at the head of drainage lines where hillslope seeps act as preferential discharge points
from the shallow sandstone aquifer. A brief description of the broad types of water resources encountered in the project
area is outlined in Table 12, below.
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Table 12. Classification and description of aquatic resources in the project focal area.
Classification

Photo Example

Description
Rivers & streams

A water-course that has no riparian habitat and no hydromorphic
soils (i.e. strongly ephemeral systems). Signs of wetness rarely
persist in the soil profile.
A channels
These channels were typically associated with the start of water
courses and were typically located in the upper reaches of
catchments.

B channels

A water-course with riparian vegetation/habitat and intermittent
base flow (i.e. weakly ephemeral to non-perennial/seasonal
systems). These channels show signs of wetness indicating the
presence of water for significant periods of time.
Such channels are typical of mid-sections of valleys and provide an
important source of water, particularly during the rainy season.

C channels

A water-course with permanent-type riparian vegetation/habitat,
permanent base flow and permanent inundation (i.e. perennial
systems).
These channels typically occurred in the mid to lower reaches of
catchments and form the backbone of the drainage network.

Wetlands

Seeps

Wetlands located on gently to steep sloping land fed primarily by
subsurface water inputs from an upslope direction. Water
movement and through flow is generally as interflow with diffuse
overland flow.
These system were widespread and varied in size from small
systems at the head of a valley to large seepage areas extending
along the valley sides.

Unchannelled Valley
bottom

38

Wetland systems located in the valley floors with no channelled
flow and associated channel banks. Flows within these systems are
diffuse and confined to the valley sides.
These system ranged in size and distribution from narrow habitat
confined by steep valley sides and a narrow valley bottom to large,
broad, gently sloping systems occupying valley bottom settings.
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Wetland systems characterised by their location on a valley floor
with the presence of an active channel, but without typical
floodplain features.
Channelled valley
Bottoms

These system were generally characterised by an active channel
with a narrow wetland fringe, confined by moderately steep valley
sides and a narrow valley bottom setting. In many instances, these
wetlands were bordered by extensive hillslope seepage wetlands.

Figure 16 provides an overview of the distribution of different types of rivers across the project focal area. This highlights
the high densities of rivers and streams encountered in the western reaches of the project area where catchments are
characterized by more steep and hilly terrain. These catchments are also characterized by a higher portion of small,
ephemeral A-type channels than catchments to the east.

30000

Length (m)

25000
20000
15000
10000
5000
0
T70B

T36B

T60K

T60J

T60F

T60H

T60G

T60C

T60D

T60A

T40E

Quaternary Catchment

C
Figure 16

B

A

Graph showing the extent of different channel types within 500m of the road reserve across the different
quaternary catchments traversed by the proposed road alignment. Catchments have been ordered from west
to east.

Few wetlands occur in the western catchments (Figure 17) as the topography is often too steep to create appropriate settings
for wetland formation. Wetlands become more common towards the eastern section of the project focal area which is
characterized by more gently undulating terrain. It is also worth noting that hillslope seeps are the dominant wetland type
accounting for more than 60% of wetlands mapped in the project focal area. Channelled and unchannelled valley bottom
wetlands occur in similar abundance accounting for close to 40% of wetlands mapped. The presence of artificial wetlands
was limited to catchments T32B and T60A where small dams were encountered.
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Figure 17

UCVB

HS

Artificial

Graph showing the extent of different wetland types within 500m of the road reserve across the different
quaternary catchments traversed by the proposed road alignment. Catchments have been ordered from west
to east.

The reader is referred to Annexure B at the back of this report for further details on the wetland delineation and
classification.

4.2.2 Vegetation characteristics of wetland ecosystems
Vegetation characteristics of wetland habitat varied across the project focal area with habitat types encountered varying
from tall swamp forest to dense stands of palmiet (Prionum serratum) and other areas characterized by short hygrophilous
grassland and sedge-meadow habitat. A brief description of the different vegetation community types encountered during
the field investigations is summarized in Table 13, below.
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Table 13. Brief description of dominant wetland vegetation communities encountered during field investigations.

TYPE

DESCRIPTION OF
VEGETATION
STRUCTURE

CHARACTERISITIC SPECIES

Characterized by a tree
layer (generally > 4 m
tall) with a continuous to
near-continuous canopy

By far the most widespread and abundant tree species in this
vegetation type is Syzigium cordatum. Other tree species include
Voacanga thouarsii and Bridelia micrantha. The endemic shrub
Psoralia abbottii may be found on the margins of swamp forest mainly
in the northern parts of the project focal area.

Characterized by a
dense, robust stand of
palmiet (1.5 - 2.0 m tall)

This vegetation is dominated by palmiet (Prionum serratum),
sometimes with many scattered Syzigium cordatum trees occurring
within it.

Swamp forest

Palmiet

Typha reed beds
(No Photo)
Phragmites reed beds
(No Photo)
Tall sedge

Characteristically dense
and 1.6 - 3.0 m tall
Characteristically dense
and 2 - 4 m tall

Dominated by Typha capensis, with generally few co-occurring species
Dominated by Phragmites australis, with generally few co-occurring
species

Characteristically dense
and 1 - 2 m tall

Generally dominated by either Cyperus latifolius (most widespread) or
Rhynchospora corymbosa, which usually occur as single dominants.
Other characteristic but less abundant species growing with either of
the dominants include the fern Thelypterus interrupta and the grass
Leersia hexandra. Cyperus dives sometimes occurs as the dominant tall
sedge in this type.

Robust clumps (tussocks)
characteristically 1 - 2 m
tall. Often forming a
mosaic with Other grass
and/or Short mixed
sedge

The most abundant and widespread grass species in this vegetation
type is Miscanthus junceus. Other characteristic tall clumped grasses
include Miscanthus capensis and Cymbopogon sp.

Characteristically forming
a dense sward 0.2 - 1.2 m
tall.

The most widespread and abundant grass species in this vegetation
type are Ischaemum fasciculatum and Aristida junciformis. Other
characteristic species include the grasses Setaria sphacelata, Digitaria
eriantha, Andropogon eucomis, Arundinella nepelensis, Sporobolus
pyramidalis and Eragrostis planiculmis, the grass-like Xyris capensis,
and a diversity of forbs and shrubs, including Centella asiatica, Dissotis
canescens, Leucadendron spissifolium subsp. natalense, Ludwigia
octovalvis and Podalyria velutina. In addition, the sedge species which
are listed for Short mixed sedge may also be present. On the drier
wetland margins, typical dryland grasses such as Eragrostis curvula and
Themeda triandra co-occur with the above characteristic species.

Characteristically forming
a dense sward 0.2 - 1.0 m
tall.

By far the most widespread and abundant sedge species in this
vegetation type is Fuirena pubescens. Other characteristic species
include the sedges Fimbristylis dichotoma, Cyperus sphaerospermus,
Eleocharis limosa, Pycreus nitidus, Pycreus polystachyos and
Rhynchospora brownii, the grass-like Xyris capensis, as well as the grass
and forb species listed for Other grass.

Tall clumped grass

Other grass

Short mixed sedge
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The relative occurrence of different vegetation communities encountered in wetlands is illustrated in Figure 18, below. This
shows that most wetlands consisted of a combination of short mixed sedge habitat and various grassland communities. Tall
sedge communities were also quite common whilst swamp forest, reed habitat and areas of palmiet were infrequently
encountered.

Figure 18

Relative occurrence of different vegetation communities across all sampled wetlands.

Figure 19 provides a more detailed breakdown of vegetation attributes at a quaternary catchment scale. Not surprisingly,
this shows that certain habitats such as swamp forests were restricted to certain catchments whilst the more common plant
communities were encountered across the full spectrum of catchments.

Figure 19
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Graph indicating the relative occurrence of wetland vegetation communities encountered in each quaternary
catchment.
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Whilst no detailed vegetation surveys were undertaken as part of this assessment, a number of noteworthy plant species
were encountered within wetlands in the project focal area. A brief description of some of the most note-worthy species are
described in Table 14, below.

Table 14. Details of some of the most note-worthy wetland plant species encountered during the assessment.
Scientific Name

Photo

Leucadendron spissifolium
subsp. natalense

Status and description
Status: Near threatened. The population continues to
decline due to ongoing habitat loss to crop cultivation, too
frequent fire and apparent recruitment failure, but more
than 10 locations remain. Many subpopulations are small
and isolated, but not more than 50% of subpopulations are
affected by fragmentation (Rebelo et al. 2006).
This Ponoland endemic occurs from Oribi Gorge to Port St
Johns, also possibly at Dwessa Forest Reserve, and is
largely confined to Pondoland coastal grassland in damp
sandstone sands (which typically extend into wetland
margins) (Rebelo et al. 2006).

Podalyria velutina

Status: not evaluated. Although this species has not been
evaluated in the Red List of South African plants, it is a
Pondoland endemic and considered vulnerable to impacts
as a result of its localized distribution, although less so than
P. abbottii.
Characteristically occurs on stream banks and in wetland
areas.

Psoralia abbottii

Status: vulnerable. Less than 10 known locations are
declining due to habitat loss (e.g. from expanding crop
cultivation) and habitat degradation from too frequent fire
and overgrazing and invasive alien species (Victor and van
Wyk, 2005).
Pondoland coastal grassland on sandstone, in moist sites,
forest margins or open grasslands adjacent to wetlands,
300-600 m (Victor and van Wyk, 2005).

4.2.3 Present Ecological State of water resources
For further details of the PES and EIS assessments for all water resources in the project focal area (including maps) the reader
is referred to Annexure D and E.

4.2.3.1 PES of rivers and streams
The Present Ecological State (PES) reflects the present condition or integrity of aquatic ecosystems. In the case of rivers and
streams, nearly half of those assessed were classified as being unmodified or largely natural with few modifications (A/B PES
classes) (Figure 20). This reflects the largely untransformed nature of many of the areas assessed, with many water resources
affected only by subsistence use and associated catchment changes. A large proportion of rivers and streams were classified
as moderately modified (C PES class) whilst few were regarded as largely or seriously modified (D/E PES classes).
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1%
10%

17%

A
B
C
D

38%
34%

Figure 20

E

Condition of rivers and streams across the entire project area.

The variation in condition of rivers and streams across quaternary catchments assessed is presented in Figure 21, below.
Whilst details relevant to each catchment are discussed later, this does provide a useful perspective on the variation in PES
from west to east across the project focal area. One observation which is worth noting at this point is the correlation
between a lack of formal development in the mid-eastern catchments and associated occurrence of rivers and streams in a
healthy condition.

Figure 21
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Variation in PES of rivers and streams across quaternary catchments.
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4.2.3.2 PES of wetland ecosystems
As with rivers and streams, results show that close to 50% of wetlands remain in natural to near natural condition (A/B PES
classes). Of the remainder, most are moderately modified (C PES category) with few wetlands falling into the largely to
seriously modified classes (D/E PES classes) (Figure 22). When evaluated against the thresholds applied in the National
Biodiversity Assessment (Nel, et. al., 2011), this would suggest that the threat status of wetland types within the project focal
area could fall within the Least Threatened class (Area of wetland ecosystem type in good or moderate condition> 60% of
the total area for that ecosystem type). This is based on an assessment of wetland condition only within the road corridor
however, which is not necessarily fully representative of the region.

The threat status of terrestrial vegetation types in the project focal area ranges from vulnerable to near threatened (See
Section 3) which is consistent with these findings based on the levels of transformation observed. This is quite different to
the threat status of wetland vegetation groups which were classified as endangered as part of the FEPA project (Nel, et.al.
2011). It is however important to note that wetland map used to inform the NFEPA process suggested that few wetlands
were present in the project focal area. Given these problems with the dataset, we would suggest that the actual threat
status of wetlands in the project focal area is least threatened to vulnerable.

0.58%
6.98% 7.56%

A
B
C
40.70%

44.19%

D
E

Figure 22

Condition of wetland systems across the entire project area (based on number of wetlands in each PES class).

A more detailed breakdown of the variation in wetland condition across the project focal area is provided in Figure 23, below.
Whilst this variation is discussed later at a quaternary catchment scale, it does provide a useful summary of the extent and
condition of wetlands associated with the proposed road alignment across the project focal area.
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Condition of wetlands assessed across the project focal area based on wetland extent in each PES class.

4.2.4 Ecological Importance and Sensitivity of water resources
The Ecological Importance and Sensitivity (EIS) is an expression of the importance of the aquatic resources for the
maintenance of biological diversity and ecological functioning on local and wider scales; whilst Ecological Sensitivity (or
fragility) refers to a system’s ability to resist disturbance and its capability to recover from disturbance once it has occurred
(Kleynhans & Louw, 2007). A summary of the EIS of water resources associated with the proposed alignment is presented
here.

4.2.4.1 EIS of rivers and streams
A summary of the EIS of rivers and streams associated with the proposed road alignment is presented in Figure 24, below.
This shows that most rivers and streams have a low to low-moderate EIS rating. Low EIS scores are typically associated with
“A” type channels which are ephemeral in nature, provide limited refugia for aquatic biota and are not suitable for domestic
water supply. High EIS ratings were typically linked with large rivers and streams that had been identified as national
priorities and were often linked to important downstream estuaries. Larger rivers also provide a permanent supply of water
making them particularly important sources of water for livestock and local communities who are largely dependent on
natural water resources for domestic purposes.
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EIS of rivers assessed across the project focal area based on wetland extent in each PES class.

A number of fish species are reported as occurring within the project area (DWA, 2014), many of which are sensitive or
intolerant of changes to water quality (DWA, 2014) and sedimentation/turbidity (Bok, 2014). Table 15, below summarised
the sensitivity of fish species within the project focal area while Annexure G provides detail of the species habitat preferences
and distribution within the project focal area. This information was used to inform overall sensitivity of the receiving
environment when undertaking the impact assessment.
Table 15. Summary of fish species within the project focal area showing species sensitivity.

Desktop (DWA)
SPECIES

ACANTHOPAGRUS BERDA
ANGUILLA BENGALENSIS LABIATA
ANGUILLA BICOLOR
ANGUILLA MARMORATA
ANGUILLA MOSSAMBICA
AWAOUS AENEOFUSCUS
BARBUS AMATOLICUS
BARBUS ANOPLUS
BARBUS GURNEYI
BARBUS NATALENSIS
BARBUS PALLIDUS
BARBUS PALUDINOSUS
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SPP PHYS-CHEM
SENSITIVITY (DWA
2014)
Tolerant
Moderately
tolerant
Moderately
tolerant
Moderately
tolerant
Moderately
tolerant
Moderately
tolerant
Tolerant
Moderately
tolerant
Intolerant
Moderately
intolerant
Moderately
intolerant
Tolerant

Bok 2014 (specialist
rating)

Bok 2014
(specialist
comment)

Bok 2014 (specialist
comment)

SEDIMENTATION
/TURBIDITY SENSITIVITY

HABITAT
PREFERENCE

MIGRATORY
REQUIREMENTS

Intolerant

Estuary

Lower reaches of river

Freshwater

Lower reaches of river

Freshwater

Lower reaches of river

Freshwater

Whole catchment

Freshwater

Whole catchment

Both
Freshwater

Lower reaches of river
Within reach

Freshwater
Freshwater

Within reach
-

Freshwater

-

-

-

Moderately intolerant
Moderately intolerant
Moderately tolerant
Moderately tolerant
Moderately intolerant
Intolerant
Moderately intolerant
Moderately intolerant
Intolerant

Questionable presence
Questionable presence
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Desktop (DWA)
SPECIES

BARBUS VIVIPARUS
CLARIAS GARIEPINUS
ELEOTRIS FUSCA
GILCHRISTELLA AESTUARIA
GLOSSOGOBIUS CALLIDUS
GLOSSOGOBIUS GIURIS
LIZA MACROLEPIS
LIZA RICHARDSONII
MEGALOPS CYPRINOIDES
MICROPHIS BRACHYURUS
MICROPHIS FLUVIATILIS
MONODACTYLUS ARGENTEUS
MONODACTYLUS FALCIFORMIS
MUGIL CEPHALUS
MYXUS CAPENSIS
OREOCHROMIS MOSSAMBICUS
PSEUDOCRENILABRUS
PHILANDER
REDIGOBIUS DEWAALI
TILAPIA RENDALLI
TILAPIA SPARRMANII

SPP PHYS-CHEM
SENSITIVITY (DWA
2014)
Moderately
intolerant
Tolerant
No Data
Intolerant
Moderately
tolerant
Moderately
tolerant
Moderately
intolerant
Tolerant
Moderately
tolerant
Intolerant
Intolerant
Moderately
tolerant
Moderately
tolerant
Moderately
tolerant
Moderately
intolerant
Tolerant
Tolerant
Moderately
intolerant
Moderately
tolerant
Tolerant
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Bok 2014 (specialist
rating)

Bok 2014
(specialist
comment)

Bok 2014 (specialist
comment)

SEDIMENTATION
/TURBIDITY SENSITIVITY

HABITAT
PREFERENCE

MIGRATORY
REQUIREMENTS

Freshwater
Freshwater
both
Estuary

Lower reaches
Lower reaches

Both

-

Freshwater

-

Estuary
Estuary

Lower reaches
Lower reaches of river

Estuary
-

Lower reaches of river
-

Estuary

Lower reaches of river

Both

Migrates far upstream

Estuary

Migrates far upstream

Freshwater
Freshwater

Migrates far upstream
Lower reaches of river

Freshwater

-

Estuary

Lower reaches of river

Freshwater

-

Freshwater

-

Moderately intolerant
Tolerant
Moderately intolerant
Moderately tolerant
Moderately tolerant
Moderately tolerant
Moderately intolerant
Moderately intolerant
Moderately intolerant
Intolerant
Intolerant
Moderately intolerant
Moderately intolerant
Moderately intolerant
Moderately intolerant
Moderately intolerant
Moderately tolerant
Moderately intolerant

Questionable presence
Intolerant

In addition to sensitivity of these species the following key issues were noted by Bok (2104):


The various populations of the “Transkei barbs” should be viewed as unique and given specials conservation
status (precautionary principle) until the genetic studies are finalised.
Any instream barriers near the tidal limit of these rivers could block off large areas of freshwater habitat for
the catadromous fish species.
These catadromous fish and baby eels have limited swimming and jumping ability (i.e. a 300 mm high barrier
with a vertical drop could be a serious barrier to migration).
A number of macroinvertebrates (i.e. crabs and prawns) are catadromous and need to crawl over instream
barriers when migrating upstream, as do eels.





4.2.4.2 EIS of wetland ecosystems
A summary of the EIS of wetlands encountered along the proposed road alignment is presented in Figure 25, below. This
shows the EIS of wetlands is typically higher than that for many of the streams and rivers assessed. From an ecological
perspective, wetlands rated highly were typically intact examples of the wetlands within the region and were characterised
by high habitat diversity, supported plant species of conservation concern or contained quite unique attributes. Other
wetlands ranked highly in terms of their social importance and provided a range of important direct benefits to local
communities. The most important benefits included water provision for domestic and livestock use, grazing for livestock
and subsistence cultivation. In some instances, wetlands provided a suite of harvestable natural resources such as sedges
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used for craft production or housed medicinal plants used by local communities. The linkage of wetlands to important
downstream resources, together with their type and condition were key factors affecting their hydrological importance.

Figure 25

The EIS of wetlands assessed across the project focal area based on wetland extent in each EIS class.

A summary of the average importance values attributed to wetlands in each catchment is presented in Figure 26, below.
This shows that social importance was typically scored as more important than ecological or hydrological importance. There
were a number of instances where ecological importance featured prominently however, reflecting the importance of
wetlands in supporting biodiversity pattern and process. Further details of the assessment findings are presented at a
quaternary catchment level.

Figure 26
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The average EIS sub-component scores of wetlands assessed across the project focal area.
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Quaternary Level Ecological findings

An overview of findings of the ecological assessment of water resources in each quaternary catchment traversed by the
proposed new N2 Greenfields route is summarized in this section of the report. Sequencing is from west to east from the
Mngazi River to the Mtamvuna River at Port Edward.

4.3.1

Quaternary catchment T70B

4.3.1.1

Catchment context and overview of proposed alignment

This section of the proposed road follows an existing Regional road (R61) before entering the first of the two Greenfields
sections between Ndwalane and the Ntafufu River. Land cover in this small section of the road is largely intact as depicted in
Figure 27 below. It is worth noting however that on-site investigations revealed that invasive alien plants are encroaching
into natural habitat in this area.

Figure 27

Map providing an overview of catchment T70B.

Drainage features within T70B intersected by the proposed road are limited along this stretch of road. Only three ephemeral
channels will be affected, all of which are already crossed by the existing R61 road. No wetland habitat exists in this area and
no major rivers are crossed, although the drainage features are linked to the Mngazi River further downstream (Table 16).
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Table 16. Classification of water resources within the project focal area in catchment T70B.
Water Resource
Rivers / streams (rivers
intersected by the road
reserve)
Wetlands (all wetlands within
500m of road reserve)

4.3.1.2

Classification
Major River
“A” Channels
“B” Channels
“C” Channels
Hillslope Seeps
Unchannelled Valley Bottoms
Channeled Valley Bottoms
Artificial

Number
3
-

Present Ecological State of water resources

For further details of the PES and EIS assessments for all water resources in the project focal area (including maps) the reader
is referred to Annexure D and E.

Major Rivers
No major rivers will be directly affected by the proposed road alignment in this catchment. It is worth noting however that
drainage features associated with this area are linked to the large Mngazi River further downstream. According to the
desktop PES/EIS assessment undertaken by DWA (2014), this river is in a Largely Natural state (B PES Class).

Minor Rivers
Only three minor rivers are intersected by the existing road network in this section of the quaternary catchment, all of which
are in a Moderately Modified (C PES Class) state (Figure 28). In-stream impacts are limited but arise from sedimentation
from road run-off and erosion linked to increased flood peaks. Impacts to riparian zones were rated higher, largely as a result
of encroachment by invasive alien plants.

(i)

(ii)

10.0

Average PES Score

8.0

6.0

4.0

2.0

C, 3
0.0
Instream Habitat
Figure 28
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Riparian Zone

Graphs summarising (i) the overall PES and (ii) average impact scores for in-stream and riparian habitat
associated with minor rivers in catchment T70B. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C)
and number of water resources within each category.
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Ecological Importance & Sensitivity of Water Resources

For further details of the PES and EIS assessments for all water resources in the project focal area (including maps) the reader
is referred to Annexure D and E.

Estuaries
Drainage features are linked to the Mngazi estuary further downstream. It is important to note however that the relative
contribution of affected streams to estuarine inflows is negligible in relation to that from the greater catchment. This being
said, downstream ecosystems do need to be considered due to potential cumulative impacts. The Mngazi estuary is currently
considered to be in a Largely Natural (B PES Class) state with a Moderate level of importance (Van Niekerk 2014) as depicted
in Table 17, below.

Table 17. Summary of PES of major rivers encountered in catchment T70B.
Downstream estuaries (Van Niekerk et al. 2014)
Quaternar
y
catchment

Estuary name

Estuary type

%
open

Open
water
(ha)

Present
Ecological
Status
(PES)

Provisional
recommended
category

Importance
class

Recommended
Protection
Status

T70B

Mngazi

Temporarily
closed

75

82

B

B

Moderate

-

Major Rivers
While the Mngazi River did not form part of detailed on-site EIS assessments, Ecological Importance is regarded as High and
Ecological Sensitivity is regarded as Moderate according to the desktop PES/EIS assessment undertaken by DWA (2014)
(Table 18).

Table 18. Summary of PES of major rivers encountered in catchment T70B.
General details

FEPA (CSIR 2011)

Quaternary
Catchment

River Name

FEPA Catchment

T70B

Mgazi

FEPA

Desktop PES/EIS (DWA 2014)

River FEPA

EI (ecological
importance)

ES (ecological
sensitivity)

River FEPA

High

Moderate

Minor Rivers
All of the three minor rivers are considered to have a Low EIS (Figure 29). This is linked to the nature of flows and degraded
nature of riparian zones. These systems are not particularly diverse and present limited opportunities to communities for
water use due to accessibility and intermittent flows.
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Low

3
Figure 29

Graph summarising the EIS of minor rivers encountered in catchment T70B.

4.3.2

Quaternary catchment T36B

4.3.2.1

Catchment context and overview of proposed alignment

The proposed new road starts at the existing R61 in the west of this catchment and heads in a north-westerly direction
towards the Mzimvubu River. The road then crosses the Mzimvubu River and runs along the sides of a steep valley towards
the escarpment that forms the boundary with quaternary catchment T60K. Whilst some settlements occur near the R61
and east of the Mzimvubu River, the landscape between Ndwalane and the Mzimvubu River is largely uninhabited. Much of
the catchment is therefore characterized by largely untransformed habitat with low anthropogenic impacts (Figure 30).

Figure 30
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Map providing an overview of catchment T36B.
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The topography in this section of the route is very hilly, giving rise to a large number of watercourses which drain towards
the Mzimvubu River. Wetlands are scarce along this section of the route, with the road traversing a small single channelled
valley bottom wetland in the west and then a number of small artificial wetlands (dams) before crossing the large Mzimvubu
River. This river is wide (>100m in places) and characterized by a sandy bed with sections of shallow flow and deeper pools.
Given the proximity to the sea and low elevation, the section of the river is also classified as part of the Mzimvubu estuary.
Table 19, below and maps in Annexure C provide further information on the extent and classification of water resources.
Table 19. Classification of water resources within the project focal area in catchment T36B.
Water Resource
Rivers / streams (rivers
intersected by the road
reserve)
Wetlands (all wetlands within
500m of road reserve)

4.3.2.2

Classification
Major River
“A” Channels
“B” Channels
“C” Channels
Hillslope Seeps
Unchannelled Valley Bottoms
Channeled Valley Bottoms
Artificial

Number
1
24
5
4
1
6

Present Ecological State of water resources

Given the largely untransformed nature of the catchment and areas associated with the planned road alignment, minor
water resources are generally in a reasonable condition. For further details of the PES and EIS assessments for all water
resources in the project focal area (including maps) the reader is referred to Annexure D and E.

Major Rivers
The Mzimvubu River drains this catchment and runs centrally through quaternary catchment T36B. Overall PES (in-stream
and riparian) is considered Moderately Modified (C PES Class) in this reach of the Mzimvubu River (Table 20). This is driven
largely by catchment impacts to landcover and hydrology, which have increased sediment delivery to the system resulting in
sedimentation of in-stream habitat and a reduction of in-stream biotope diversity. Dominant impacts to the riparian zone
include historical disturbance from agriculture, active cultivation (including irrigation) and the widespread occurrence of
invasive alien vegetation, which now dominates historically disturbed areas. Another notable local impact is the abstraction
of water for building block production. A sub-set of photos which provide an overview of site characteristics are presented
below.

Table 20. Summary of PES of major rivers encountered in catchment T36B.
Present Ecological State (PES)
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River Ref.

River Name

Instream PES Class

Riparian PES Class

T36B-R24

Mzimvubu

C

C
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View of instream habitat of the Mvimvubu River blanketed by
sediment.
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View of crossing point over the Mzimvubu River.

Minor Rivers
Of the thirty three minor rivers assessed, close to 50% were in a Largely Natural (B PES Class) condition while the remaining
sub-set were classed as Moderately to Largely Modified (C/D PES Class) as illustrated in Figure 31. Impacts to instream
habitat was typically limited, with water abstraction, erosion/channel incision and sedimentation being the more common
localized impacts. The condition of the riparian habitat was typically more heavily impacted as a result of encroachment by
alien invasive plants following disturbance from agricultural practices. Invasive alien species such as Solanum Mauritianum,
Tecoma stans, Morus alba and lantana camara, among others, were particularly prevalent. Refer to photos below for an
indication of typical river characteristics.
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(ii)
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Figure 31
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Graphs summarising (i) the overall PES and (ii) average impact scores for in-stream and riparian habitat
associated with minor rivers in catchment T36B. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C)
and number of water resources within each category.
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View of a typical B class channel characterised by seasonal flows.
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View of a small C class or perennial channel.

Wetlands
While the PES of artificial wetlands was not assessed, the condition of the single unchannelled valley bottom wetland
encountered in this catchment was classified as Moderately Modified (C PES Category). Impacts to wetland vegetation
scored higher than other components in this wetland (Figure 32) and were linked to moderately high levels of alien invasive
plants. Impacts to wetland hydrology and geomorphology were moderate, driven by channel erosion and associated
deposition as well as sedimentation from eroded soils in the catchment.

(ii)
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Average PES SAcore

(i)

8
6
4

2
0

C, 3

Figure 32
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Graphs summarising the (i) overall PES scores and (ii) average sub-component scores for wetlands evaluated in
catchment T36B. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C) and number of water resources
within each category.
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View of narrow channelled valley bottom wetland encroached by
alien vegetation.
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View of narrow channelled valley bottom wetland being utilised
for block production and grazed by livestock.

Ecological Importance & Sensitivity of Water Resources

For further details of the PES and EIS assessments for all water resources in the project focal area (including maps) the reader
is referred to Annexure D and E.

Estuaries
According to a provisional ecoclassification (Van Niekerk et al. 2014) the Mzimvubu estuary is currently in a Largely Natural
(B PES Class) State and is regarded as of Moderate-High importance (Table 21). This needs to be considered when assessing
the overall sensitivity of downstream water resources to planned road infrastructure.
Table 21. Summary of PES and importance of downstream estuaries.
Downstream estuaries (Van Niekerk et al. 2014)

Estuary
name

Estuary type

% open

Open water
(ha)

Present
Ecological
Status (PES)

Provisional
recommended
category

Importance
class

Recommended
Protection
Status

Mzimvubu

River mouth

100

518

B

A or BAS

Moderate-high

Partial

Major Rivers
The EIS Is of the Mzimvubu River is considered Moderately High, driven largely by local reliance on water resources, the
proximity to an important downstream estuary, national conservation status and importance and the sensitivity of in-stream
biota such as fish to water quality and sedimentation (Table 22 and Annexure G). Of the fish species recognised by the
desktop PES/EIS assessment (DWA 2014), a number of species are sensitive to water quality (DWA, 2014) and
sedimentation/turbidity (Bok, 2014) impacts (see Annexure G for further details on fish sensitivity). The Mzimvubu’s
catchment and the river itself have also been recognised nationally as FEPAs (CSIR, 2010).

Table 22. Summary of EIS results for major rivers in quaternary catchment T36B.
Ecological Importnce and Sensitivity (EIS)
River Ref.

River Name

FEPA Catchment

River FEPA

EIS Class

T36B-R24

Mzimvubu

FEPA

River FEPA

Moderately high
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Minor Rivers
The ecological importance and sensitivity of minor rivers was typically classified as Low (Figure 33) with most small streams
characterised by low habitat diversity and contributing little to local community’s water supply due to the seasonal nature
of stream flows. Those streams which were classified as having Moderate to High EIS, were typically larger streams that
were being used by local communities for domestic use, subsistence agriculture or for brick production (mining of sand).

1
4

Moderately high
Moderate
Low-moderate

8

Low

20

Figure 33

Graph summarising the EIS of minor rivers encountered in catchment T36B.

Wetlands
The single natural wetland system was classified as having a low-moderate EIS, with hydrological and social importance rated
higher than ecological value (Figure 34). The most important benefits from this wetland are probably stream flow regulation
and direct use values associated with sand mining for brick building.
(ii)

Low-moderate

4

Average EIS Score

(i)

3

2

1

1

0
EI
Figure 34
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HI

SI

Graphs summarising the (i) overall EIS scores and (ii) average sub-component scores for wetlands evaluated in
catchment T36B.
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This section of the proposed route runs adjacent to a small perennial channel, after which it crosses the Mntafufu River and
then connects to the existing road network (R61). Along its course it crosses a number of seasonal to perennial channels as
well as a hillslope seep which adjoins the Mntafufu River. Landcover within this section is dominated by old lands, active
cultivation and natural, untransformed habitat (Figure 35).

Figure 35

Map providing an overview of catchment T60K.

Topography dictates that water courses are dominated by rivers, with the exception of small seepage wetlands (SW of the
Mntafufu crossing) and two larger seepage wetlands that drain into the Mntafufu from the west after the bridge crossing
point. Table 23, below and maps in Annexure C provide further information on the extent and classification of water
resources in this catchment.
Table 23. Classification of water resources within the project focal area in catchment T60K.
Water Resource
Rivers / streams (rivers
intersected by the road
reserve)
Wetlands (all wetlands within
500m of road reserve)
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Classification
Major River
“A” Channels
“B” Channels
“C” Channels
Hillslope Seeps
Unchannelled Valley Bottoms
Channeled Valley Bottoms
Artificial

Number
1
4
8
5
5
1
-
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Present Ecological State of water resources

For further details of the PES and EIS assessments for all water resources in the project focal area (including maps) the reader
is referred to Annexure D and E.

Major Rivers
The Mntafufu River runs centrally through quaternary catchment T60K. Instream PES is regarded as Largely Natural (B PES
Class) and riparian PES is considered Moderately Modified (C PES Class) in this reach of the Mntafufu River (Table 24).
Instream impacts are driven largely by localised scouring and bank erosion. Dominant impacts to the riparian zone include
historical disturbance from agriculture, overgrazing and the occurrence of invasive alien vegetation. Localised abstraction of
water for building block production was also noted during field inspections. A sub-set of photos which provide an overview
of site characteristics are indicated in the photos below.

Table 24. Summary of PES of major rivers encountered in catchment T60K.
Present Ecological State (PES)
River Ref.

River Name

Instream PES Class

Riparian PES Class

T60K-R12

Mntafufu

B

C

View of instream habitat of the Mntafufu River downstream of the
crossing point and directly adjacent to the proposed alignment.

View of riparian habitat characterised by a mix or indigenous and
exotic species.

Minor Rivers
The majority of minor rivers are classified as Moderately Modified (C PES Class), driven largely by the current state of the
riparian zone (Figure 36). Invasive alien vegetation is the key cause of the degraded nature of riparian areas in this catchment,
which in places has completely replaced indigenous riparian vegetation. In-stream habitat remains relatively intact, although
localised scouring and bank erosion were observed.
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Riparian Zone

Graphs summarising (i) the overall PES and (ii) average impact scores for in-stream and riparian habitat
associated with minor rivers in catchment T60K. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C)
and number of water resources within each category.

View of a B channel s riparian zone invaded by exotic species such
as Cestrum laevigatum and Senna didymobotrya.

View of active bank erosion within a small perennial channel.

Wetlands
Most wetlands are in a Natural to Largely Natural (A/B PES Class), with the exception of one system which is more heavily
impacted (Figure 37). Impacts to wetland hydrology and geomorphology are far less than the impacts to wetland vegetation.
Dominant impacts to vegetation include extensive grazing and trampling, burning and historic cultivation.
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Figure 37

Graphs summarising the (i) overall PES scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60K. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C) and number of water resources
within each category.

View of seepage wetland fed both by surface inputs from a
seasonal channel as well as sub-surface water inputs.

4.3.3.3

View of large hillslope seep wetland adjoining the Mntafufu River
(in the background).

Ecological Importance & Sensitivity of Water Resources

For further details of the PES and EIS assessments for all water resources in the project focal area (including maps) the reader
is referred to Annexure D and E.

Estuaries
The proposed alignment crosses the Mtafufu River some distance from the estuary.

According to a provisional

ecoclassification (Van Niekerk et al. 2014) the Mntafufu estuary is currently in a Unmodified, Natural to Largely Natural (A/B
PES Class) state and is regarded as being of Moderate-High Importance with a management objective to improve its current
state (Table 25, below).
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Table 25. Summary of PES and importance of downstream estuaries.
Provisional ecoclassification (Van Niekerk et al. 2014)
Estuary
name

Estuary type

% open

Open
water (ha)

Present
Ecological
Status
(PES)

Provisional
recommended
category

Importance
class

Recommended
Protection
Status

Mntafufu

Permanently open

100

36

A/B

A

Moderate-high

Full

Major Rivers
The EIS of the Mntafufu River Is considered High, driven largely by local reliance on water resources, the presence of an
important downstream estuary, national conservation status and the importance and the sensitivity of in-stream biota such
as fish to water quality and sedimentation (Table 26 and Annexure G). Of the fish species recognised by the desktop PES/EIS
assessment (DWA 2014), a number of species are sensitive to water quality (DWA, 2014) and sedimentation/turbidity (Bok,
2014) impacts (see Annexure G for further details on fish sensitivity). It is also worth noting that the Mntafufu Rivers
catchment and the river itself have been nationally recognised as NFEPAs (CSIR, 2010).

Table 26. Summary of EIS results for major rivers in quaternary catchment T60K.
Ecological Importnce and Sensitivity (EIS)
River Ref.

River Name

FEPA Catchment

River FEPA

EIS Class

T60K-R12

Mntafufu

FEPA

River FEPA

High

View of local reliance on the Mntafufu River for water use.

View of heavily grazed riparian zone associated with the Mntafufu
River.

Minor Rivers
The EIS of minor rivers encountered ranged from Low to High with the majority falling in the Moderate EIS class (Figure 38).
This is driven largely by the social use of these resources for subsistence requirements. The road runs parallel to a key which
drains in a NW direction and is fed by a number of smaller channels from the east. This system provides a number of
households with water for both consumption and washing requirements, and provides an important source of water for
livestock.
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Moderate
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Low

1

Figure 38

Graph summarising the EIS of minor rivers encountered in catchment T60K.

View of cattle making use of a small perennial channel for feeding
and water.

View of local woman hanging up their washing after using the
river to clean their clothes.

Wetlands
The EIS of most wetlands fall into the Moderately Important class (Figure 39), with importance driven largely by social
benefits. Wetlands are not widespread in this catchment but are heavily utilised by livestock for grazing. While the wetlands
themselves are not large and well suited for grazing, they are typically overgrazed illustrating the demand for this service,
particularity during the dry winter months. Water requirements are satisfied by rivers rather than wetlands whilst there is
very little evidence of cultivation of wetland areas.
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Graphs summarising the (i) overall EIS scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60K.

Photos showing the two large seep NE of the Mntafufu bridge. Both wetlands are heavily utilised for grazing by livestock.

4.3.4

Quaternary catchment T60J

4.3.4.1

Catchment context and overview of proposed alignment

The proposed route leaves the R61 at Lusikisiki and heads in a NE direction along a district road through densely populated
informal to formal settlement in a peri-urban setting. Landcover is highly modified in this reach of the route with very little
intact habitat remaining. As a result of the high levels of disturbance, alien invasive species are prevalent in this area (Figure
40).
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Map providing an overview of catchment T60J.

The proposed road is aligned along the catchment divide and consequently no wetlands or rivers are crossed by the proposed
road in this catchment. A number of wetlands do occur in close proximity to the road however. The extent of wetlands are
also limited by the steep topography, with wetland habitat usually associated with valley-head seepage zones or narrow
valley bottom settings, which later transition into river systems. Table 27, below and maps in Annexure C provide information
on the extent and classification of water resources.

Table 27. Classification of water resources within the project focal area in catchment T60J.
Water Resource
Rivers / streams (rivers
intersected by the road
reserve)
Wetlands (all wetlands within
500m of road reserve)
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Classification
Major River
“A” Channels
“B” Channels
“C” Channels
Hillslope Seeps
Unchannelled Valley Bottoms
Channelled Valley Bottoms
Artificial

Number
1
1
2
-
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Present Ecological State of water resources

For further details of the PES and EIS assessments for all water resources in the project focal area (including maps) the reader
is referred to Annexure D and E.

Major Rivers
Due to its position on the catchment divide, the proposed alignment does not cross any major rivers in the quaternary
catchment but is linked some distance downstream to the Mzintlava River and estuary.

Minor Rivers
No minor rivers will be crossed by the proposed road in this catchment.

Wetlands
Two of the four wetlands identified are in a Largely Natural (B PES Class) state whereas the other two systems are
Moderately to Largely Modified (C/D PES Class). Hydrological impacts include reduced inputs from alien vegetation,
increased flood peaks from catchment impacts linked to land cover, erosion and deposition. Geomorphologically the systems
remain largely intact with some impacts from altered inputs and increased sediment delivery. Vegetation impacts are the
most prominent, stemming largely from alien vegetation and deposition which now favours a low diversity of robust species.
A summary of the PES assessment findings is presented in Figure 41, below.
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Figure 41
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Graphs summarising the (i) overall PES scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60J. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C) and number of water resources
within each category.
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View of Largely Modified (D PES Class) wetland characterised by
active drainage and cultivation, road crossings
impeding/diverting flows and widespread alien infestations.

4.3.4.3

Feb. 2016

View of Cyperus latifolius dominated wetland in a Largely Natural
(B PES Class) state.

Ecological Importance & Sensitivity of Water Resources

For further details of the PES and EIS assessments for all water resources in the project focal area (including maps) the reader
is referred to Annexure D and E.

Estuaries
The proposed alignment is linked some distance downstream to the Mzintlava River and estuary.

Given the distance

downstream, no information on this estuary is reported here.

Major Rivers
The proposed alignment does not cross any major rivers in the quaternary catchment but is linked, some distance
downstream to the Mzintlava River and estuary.

Minor Rivers
No minor rivers will be crossed by the proposed road.

Wetlands
The wetlands in this sections are all of Moderately-high importance, driven largely by their hydrological and social values
(Figure 42). Although a number of these systems are somewhat degraded, they are heavily utilised for water, grazing and
cultivation. Furthermore two of these system are at the headwaters of larger river systems which drain into the Mzintlava
further downstream. The hydrological importance in these two systems is regarded as Moderately High due to important
functions such as stream flow regulation, sediment trapping and nutrient and toxicant removal, all of which are particular
important in light of the proposed development.
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Figure 42

Graphs summarising the (i) overall EIS scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60J. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C) and number of water resources
within each category.

4.3.5

Quaternary catchment T60F

4.3.5.1

Catchment context and overview of proposed alignment

Water resources in this quaternary share the same catchment divide as the previous catchment (T60J) but drain to the North.
Land cover is characterised by densely populated informal to formal settlement in a peri-urban setting, with very little intact
habitat remaining. As a result of the high levels of transformation and disturbance, alien invasive species are prevalent in
this area (Figure 43).

Figure 43
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Map providing an overview of catchment T60F.
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As with T60J, wetlands assessed were either narrow valley bottoms or hillslope seeps (Table 28). Due to its placement on the
catchment divide, no rivers or wetlands are directly crossed by the proposed road in this quaternary. Maps in Annexure C
provide further information on the extent and classification of water resources.

Table 28. Classification of water resources within the project focal area in catchment T60F.
Water Resource
Rivers / streams (rivers
intersected by the road
reserve)
Wetlands (all wetlands within
500m of road reserve)

4.3.5.2

Classification
Major River
“A” Channels
“B” Channels
“C” Channels
Hillslope Seeps
Unchannelled Valley Bottoms
Channelled Valley Bottoms
Artificial

Number
1
4
1
-

Present Ecological State of water resources

Despite the levels of catchment transformation, water resources do remain in a reasonable state. For further details of the
PES and EIS assessments for all water resources in the project focal area (including maps) the reader is referred to Annexure
D and E.

Major Rivers
Due to its position on the catchment divide, the proposed alignment does not cross any major rivers in the quaternary
catchment but is linked some distance downstream to the Xura River which later drains into the Msikaba River and estuary
(reported on under findings for T60G).

Minor Rivers
No minor rivers will be crossed by the proposed road in this catchment.

Wetlands
Wetlands associated with the road are Largely Natural (B PES Class) to Moderately Modified (C PES Class) with impacts to
wetland vegetation being most prominent (Figure 44). Hydrological impacts are linked to altered floodpeaks from catchment
transformation to vegetation cover and hardened surfaces as well as erosion, infilling and deposition within the wetlands.
Geomorphology remains largely intact although erosion and deposition are notable impacts. Impacts to vegetation include
clearing, infilling, deposition, grazing and encroachment by disturbance tolerant ruderal species.

70

Specialist Aquatic Assessment: N2 Wild Coast Toll Highway
(ii)

C, 2

B, 4

Figure 44

8
6
4

2
0

Graphs summarising the (i) overall PES scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60F. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C) and number of water resources
within each category.

View of disturbed wetland habitat impacted by infilling, solid
waste and alien vegetation.

4.3.5.3
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Feb. 2016

View of localised erosion linked to excavation and vegetation
clearing for domestic water collection.

Ecological Importance & Sensitivity of Water Resources

For further details of the PES and EIS assessments for all water resources in the project focal area (including maps) the reader
is referred to Annexure D and E.

Estuaries
Water resources are linked to the Msikaba estuary which is in an Unmodified, Natural (A PES class) State and is regarded as
being of Moderate Importance. Further details are included in findings for catchment T60G.

Major Rivers
Due to its position on the catchment divide, the proposed alignment does not cross any major rivers in the quaternary
catchment. The Xura River is located some distance downstream and drains into the Msikaba River (covered in T60G).
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Minor Rivers
No minor rivers will be crossed by the proposed road in this catchment.

Wetlands
The majority of the wetlands associated with the proposed road alignment are of Moderately-high importance, driven largely
by their social importance (Figure 45). Most wetlands are heavily utilised for domestic water supply (photo above), grazing
and cultivation by local communities. These systems are also providing important sediment trapping and nutrient
assimilation functions which help to buffer downstream water resources from catchment impacts.
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Figure 45

Graphs summarising the (i) overall EIS scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60F.

4.3.6

Quaternary catchment T60H

4.3.6.1

Catchment context and overview of proposed alignment

The proposed road follows the catchment divide between T60H and T60G and runs perpendicular to a number of water
resources, all draining away from the road towards the coastline. Landcover consists of a mix of active and historic cultivation
(old lands) and human settlement, much of which is rural subsistence (Figure 46). While the landcover data suggests that
much of this catchment is cultivated, a great deal of cultivated lands have not been cultivated for long periods and are now
recovering to grassland.
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Map providing an overview of catchment T60H.

Topography within this catchment allows for the formation of a number of wetland ecosystems, the majority of which are
seepage or unchannelled valley bottom wetlands. No rivers will be crossed in this quaternary as wetlands are the dominant
drainage features in this landscape. Table 29, below and maps in Annexure C provide information on the extent and
classification of water resources.
Table 29. Classification of water resources within the project focal area in catchment T60H.
Water Resource
Rivers / streams (rivers
intersected by the road
reserve)
Wetlands (all wetlands within
500m of road reserve)

4.3.6.2

Classification
Major River
“A” Channels
“B” Channels
“C” Channels
Hillslope Seeps
Unchannelled Valley Bottoms
Channelled Valley Bottoms
Artificial

Number
7
3
2
-

Present Ecological State of water resources

Despite transformation from historical cultivation and human settlement, water resources in this catchment are in fairly
good condition. For further details of the PES and EIS assessments for all water resources in the project focal area
(including maps) the reader is referred to Annexure D and E.
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Major Rivers
Whilst no major rivers were associated with the road alignment in this catchment, drainage lines to lead into the Mkozi
River.

Minor Rivers
No minor rivers were associated with the road alignment in this catchment.

Wetlands
The majority of wetlands were assessed as being Largely Natural (B PES Class) to Moderately Modified (C PES Class) (Figure
47). Key impacts to wetland hydrology are linked to increased flood peaks, increased sediment delivery as well as localised
erosion and deposition. Geomorphology typically remains largely intact with minor impacts from localised erosion and
increased sediment delivery from roads. Wetland vegetation also remains largely intact with some impacts from overgrazing,
localised scouring and alien vegetation.
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Graphs summarising the (i) overall PES scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60H. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C) and number of water resources
within each category.

View of largely intact wetland system with localised erosion and
deposition and signs of grazing.
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View towards proposed alignment showing localised erosion from
road run-off.
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Ecological Importance & Sensitivity of Water Resources

For further details of the PES and EIS assessments for all water resources in the project focal area (including maps) the reader
is referred to Annexure D and E.

Estuaries
While no major estuaries are crossed, the Mkozi River is linked by a drainage network and feeds into the Mkozi estuary.
According to a provisional eco-classification (Van Niekerk et al. 2014) the Mkozi estuary is currently in an Unmodified,
Natural (A PES Class) state and is regarded as of Moderate Importance (Table 30). This needs to be considered when
assessing the overall sensitivity of the receiving environment and potential cumulative downstream impacts.

Table 30. Summary of PES and importance of downstream estuaries.
Provisional ecoclassification (Van Niekerk et al. 2014)

Estuary
name

Estuary type

% open

Open water
(ha)

Present
Ecological
Status (PES)

Provisional
recommended
category

Importance
class

Recommended
Protection
Status

Mkozi

Temporarily closed

100

3

A

A

Moderate

Full

Major Rivers
While no major rivers are to be crossed by the road alignment in this catchment, a number of the wetlands are linked to
the Mkozi River and estuary which needs to be considered when assessing cumulative downstream impacts.

Minor Rivers
No minor rivers were associated with the road alignment in this catchment.

Wetlands
Wetlands within this quaternary catchment are rated as Moderate-high to High importance, with important ecological,
hydrological and social attributes (Figure 48). Ecologically a number of these systems are largely intact and representative of
diverse vegetation communities, thus playing an important biodiversity maintenance role. Hydrologically, these systems are
well suited to provide a number of regulating and supporting services, including sediment trapping, erosion control, nutrient
and toxicant removal and stream flow regulation. They also have an important social value and provide water for domestic
purposes, support localised cultivation and are used extensively for livestock grazing.
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Graphs summarising the (i) overall EIS scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60H.

View of two larger wetland systems which are heavily utilised by livestock to grazing, particularly in the winter months when forage in
terrestrial habitat is limited. Also note use of wetland for water by livestock (far right of left photo).
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Quaternary catchment T60G

4.3.7.1

Catchment context and overview of proposed alignment

Feb. 2016

The proposed road is aligned approximately 15 km from the coastline in this quaternary catchment. Land cover in this
catchment is predominantly natural, particularly in the central parts which is dominated by the deep Msikaba valley. Human
settlement and cultivation is prevalent to the north and south of this valley however. The proposed road crosses the major
river gorge associated with the Msikaba River, characterised by steep valley sides, cliffs with rocky outcrops and largely intact
vegetation communities. The other major river crossed by the road is the KwaDlambu River, which is much less steeply sided
than the Msikaba. The proposed road intersects drainage features linked to a single estuarine ecosystem in this quaternary
(Figure 49).

Figure 49

Map providing an overview of catchment T60G.

The topography in this section of the route is typically moderately sloping, supporting relatively extensive wetlands. IN
contrast, the Msikaba is River valley is steep, and wetlands are limited in extent here. Wetlands affected in this catchment
outnumber river systems, with only eight channels associated with the proposed road alignment in this quaternary. Wetland
habitat is dominated largely by hillslope seeps and channelled valley bottom wetlands. Table 31, below and maps in
Annexure C provide information on the extent and classification of water resources.
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Table 31. Classification of water resources within the project focal area in catchment T60G.
Water Resource
Rivers / streams (rivers
intersected by the road
reserve)
Wetlands (all wetlands within
500m of road reserve)

4.3.7.2

Classification
Major River
“A” Channels
“B” Channels
“C” Channels
Hillslope Seeps
Unchannelled Valley Bottoms
Channeled Valley Bottoms
Artificial

Number
2
3
3
2
36
8
18
-

Present Ecological State of water resources

Given the low levels of transformation of much of the catchment and areas associated with the planned road alignment,
water resources are generally in a good condition, but not entirely so. For further details of the PES and EIS assessments for
all water resources in the project focal area (including maps) the reader is referred to Annexure D and E.

Major Rivers
Riparian areas associated with both major rivers in this catchment were assessed as Unmodified, Natural (A PES Class), with
little disturbance to these areas. In-stream PES of the Msikaba was somewhat better than the KwaDlambu and is linked to
the levels of upstream catchment impacts (Table 32).

Table 32. Summary of PES of major rivers encountered in catchment T60G.
Present Ecological State (PES)
River Ref.

River Name

Instream PES Class

Riparian PES Class

T60G-R04

Msikaba

A

A

T60G-R09

KwaDlambu

B

A

The steep Msikaba gorge and Msikaba River immediately
upstream of the road crossing.
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The KwaDlambu river at the road crossing point, showing the
predominantly gentle slopes of the hilly terrain through which the
river passes.
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Minor Rivers
Eight minor rivers are intersected by the proposed road in this quaternary catchment, which vary greatly in terms of Present
Ecological State (Figure 50). Half of these are in a Good to Natural state (A/B PES class) whilst most of the remainder in a
Fair state. Key factors impacting upon the state of minor rivers include timber plantations, invasive alien plants, historical
and current disturbance of the riparian zone, and washing of clothes.
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Figure 50

Graphs summarising (i) the overall PES and (ii) average impact scores for in-stream and riparian habitat
associated with minor rivers in catchment T60G. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C)
and number of water resources within each category.

A seasonal watercourse in an Unmodified, Natural (A PES Class)
state.
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Riparian Zone

An ephemeral watercourse greatly impacted by tree plantations
and in a poor condition.
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Wetlands
Very few wetlands in this quaternary catchment were in an entirely natural state, and most were in a Largely Natural (B PES
Class) to Moderately Modified (C PES Class) state (Figure 51). Common impacts to hydrology included catchment impacts
from timber plantations which reduce water supply and roads, paths and other hardened surfaces which increase floodpeaks.
Gully erosion, channel incision and artificial drainage furrows were also evident at some sites. Geomorphology was typically
less severely impacted, although catchment impacts have increased floodpeaks, which together with onsite disturbance,
contributes to localized channel incision and gully erosion. Impacts to wetland vegetation include historic cultivation, current
cultivation (limited in extent), heavy grazing pressure (widespread), alien vegetation and desiccation (e.g. from drainage and
gully erosion).
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Figure 51

Graphs summarising the (i) overall PES scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60G. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C) and number of water resources
within each category.

An unchannelled valley bottom which is in good condition, with
only minor onsite impacts.
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A portion of wetland which is in poor condition as a result of
historical disturbance and desiccation by an artificially
straightened and deepened channel.
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Ecological Importance & Sensitivity of Water Resources

For further details of the PES and EIS assessments for all water resources in the project focal area (including maps) the reader
is referred to Annexure D and E.

Estuaries
According to a provisional eco-classification (Van Niekerk et al. 2014) the Msikaba estuary is currently in an Unmodified,
Natural (A PES Class) State and is regarded as of Moderate Importance (Table 33). This needs to be considered when
assessing the overall sensitivity of downstream resources and potential cumulative impacts.
Table 33. Summary of PES and importance of downstream estuaries.
Provisional ecoclassification (Van Niekerk et al. 2014)

Estuary
name

Estuary type

% open

Open water
(ha)

Present
Ecological
Status (PES)

Provisional
recommended
category

Importance
class

Recommended
Protection
Status

Msikaba

Permanently open

100

19

A

A

Moderate

Full

Major Rivers
EIS Is considered Moderately High to High, driven largely by local reliance on water resources, linked to an important
downstream estuary, national conservation status and importance and the sensitivity of instream biota such as fish to water
quality and sedimentation (Table 34 and Annexure G). Of the fish species recognised by the desktop PES/EIS assessment
(DWA 2014), a number of species are sensitive to water quality (DWA, 2014) and sedimentation/turbidity (Bok, 2014) impacts
(see Annexure G for further details on fish sensitivity). The Msikaba catchment and river are both recognised as Freshwater
Priority Areas, whilst neither the KwaDlambu River nor estuary have been prioritized at a national level (CSIR, 2010).

Table 34. Summary of EIS results for major rivers in quaternary catchment T70B.
Ecological Importnce and Sensitivity (EIS)
River Ref.

River Name

FEPA Catchment

River FEPA

EIS Class

T60G-R04

Msikaba

FEPA

River FEPA

High

T60G-R09

KwaDlambu

Non-FEPA

Non-River FEPA

Moderately high

Minor Rivers
The minor rivers in in this quaternary catchment area are predominantly Low to Moderate-low in terms of EIS, mainly as a
result of their being predominantly very minor, naturally ephemeral drainage lines, and minimal use for domestic water
supply. Ecologically, these system are not diverse, supporting a limited diversity of in-stream and riparian species.
Nonetheless, the less ephemeral systems are considered sensitive to changes in flow and water quality due to seasonality
and limited assimilative capacity (Figure 52).
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Figure 52

Graph summarising the EIS of minor rivers encountered in catchment T60G.

Wetlands
The majority of the wetlands scored Moderate to High, based particularly on their direct use values for domestic and livestock
water, grazing, cultivation and/or brick making (Figure 53). There were instances however, where wetlands scored Lowmoderate or Low, because they lacked springs for water provision, were small (and therefore supplied limited grazing) and
were characterised by low ecological diversity. Wetlands which scored highest for ecological importance had a wide range
of hydrological zones present, high diversity of habitats and/or supported of endemic plant species.
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Graphs summarising the (i) overall EIS scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60G.
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One of the many springs associated with hillslope seeps used for
water abstraction.
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Brick-making from clay excavated from a localized area in a
hillslope wetland.

4.3.8

Quaternary catchment T60C

4.3.8.1

Catchment context and overview of proposed alignment

The proposed road is aligned approximately 16 km from the coastline in this quaternary. Land cover in this catchment is
predominantly natural, and cultivation and human settlements are limited in extent (Figure 54). The proposed road
intersects drainage features linked to a single estuarine ecosystem (the Mtentu).

Figure 54
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Map providing an overview of catchment T60C.

Specialist Aquatic Assessment: N2 Wild Coast Toll Highway

Feb. 2016

The topography along this section of the route comprises mainly gently sloped areas close to the watershed, and it is
therefore not surprising that aquatic ecosystems encountered are linked to hillslope seepage wetlands. The seepage
wetlands are relatively extensive, in part as a result of the underlying sandstone geology. Table 35, below and maps in
Annexure C provide further information on the extent and classification of water resources.

Table 35. Classification of water resources within the project focal area in catchment T60C.
Water Resource
Rivers / streams (rivers
intersected by the road
reserve)
Wetlands (all wetlands within
500m of road reserve)

4.3.8.2

Classification
Major River
“A” Channels
“B” Channels
“C” Channels
Hillslope Seeps
Unchannelled Valley Bottoms
Channeled Valley Bottoms
Artificial

Number
6
-

Present Ecological State of water resources

Given the relatively low level of transformation of the catchment and the areas associated with the planned road
alignment, water resources are generally in a reasonable to good condition. For further details of the PES and EIS
assessments for all water resources in the project focal area (including maps) the reader is referred to Annexure D and E.

Major Rivers
No major Rivers are crossed in this quaternary catchment. It is important to note however that water resources are linked
to the Mtentu River, which is reported on in quaternary catchment T60D.

Minor Rivers
No Minor river were crossed in this quaternary catchment

Wetlands
All of the wetlands in this quaternary catchment were either in a Largely Natural (B PES Class) or Moderately Modified (C
PES Class) state (Figure 55). Historical disturbance and heavy grazing pressure, were the main factors affecting wetland
vegetation. Common impacts to hydrology included catchment impacts from timber plantations which reduce water supply
and roads, paths and other hardened surfaces which increase floodpeaks. Gully erosion, channel incision and artificial
drainage furrows do have localised desiccating effects. Geomorphological impacts were generally limited, although
catchment impacts have increased floodpeaks which, together with onsite disturbance, to localized channel incision and
gully erosion.
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Graphs summarising the (i) overall PES scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60C. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C) and number of water resources
within each category.

Although this hillslope seepage wetland has some impacts from plantations and
localized hardened surfaces upslope, onsite impacts are limited and localized and
overall the PES of the wetland is Moderately Modified (C class).

4.3.8.3

Feb. 2016

A hillslope seepage wetland in good condition,
with minimal transformation upslope and onsite.

Ecological Importance & Sensitivity of Water Resources

For further details of the PES and EIS assessments for all water resources in the project focal area (including maps) the reader
is referred to Annexure D and E.

Estuaries
Water resources in this quaternary are linked to the Mtentu River and Estuary, which will is reported on in quaternary
catchment T60D.
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Major Rivers
No major Rivers are crossed in this quaternary catchment, although water resources are linked to the Mtentu River.

Wetlands
Overall wetland EIS is driven particularly by social importance due to the high dependence of local communities on natural
resources for their livelihoods. The majority of the wetlands scored Moderate to Moderately high (Figure 56), based
particularly on their direct use for domestic water, grazing, cultivation and/or brick making. However, some wetlands scored
Low-moderate, mainly because they had only the temporary zone represented, lacked springs for water provision, were
small (and therefore supplied limited grazing) and were characterized by low habitat diversity. Wetlands which scored
highest for ecological importance had a wide range of hydrological zones present, and a high diversity of habitats.
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Graphs summarising the (i) overall EIS scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60C.

View of a perennial spring in a hillslope seepage wetland.
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Grazing is the most widespread use of wetlands, such as in this
temporarily saturated portion of a hillslope seepage wetland
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Quaternary catchment T60D

4.3.9.1

Catchment context and overview of proposed alignment

Feb. 2016

The proposed road enters this catchment some distance (approximately 14m) from the coastline in the east and then crosses
the Mtentu River (Figure 57). Thereafter, it proceeds east towards the coastline crossing a number of large wetland systems
on its path to the Mnyameni and Kulumbe river crossings (approximately 6.5 km from the coast). Transformation in this
quaternary is present in the form of rural subsistence agriculture and patches of plantation forestry. This being said, much
of the catchment associated with the proposed road remains largely untransformed with very little human habitation. This
quaternary catchment encompasses the largest section of the proposed new road, intersecting a number of water resources,
including wetlands, small rivers and major rivers which will need to be traversed by way of large bridge crossings.

Figure 57

Map providing an overview of catchment T60D.

Given the vast expanse of this catchment and the variability that exists in topography, water resources are diverse in type
and classification with a range of channels, major rivers and wetlands of variable hydrogeomorphic settings. Wetlands are
the most prevalent drainage features however, with an abundance of hillslope seepage wetlands and unchannelled valley
bottom systems. The proposed road crosses three major rivers (Mtentu, Mnyameni and Kulumbe) and is linked to three
estuarine systems further downstream (Mtentu, Sikombe and Mnyameni). Table 36, below and maps in Annexure C provide
information on the extent and classification of water resources.
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Table 36. Classification of water resources within the project focal area in catchment T60D.
Water Resource
Rivers / streams (rivers
intersected by the road
reserve)
Wetlands (all wetlands within
500m of road reserve)

4.3.9.2

Classification
Major River
“A” Channels
“B” Channels
“C” Channels
Hillslope Seeps
Unchannelled Valley Bottoms
Channeled Valley Bottoms
Artificial

Number
3
3
7
1
39
16
-

Present Ecological State of water resources

Given the relatively untransformed nature of the catchment and the low population density in this catchment, water
resources are generally in a fair to good state. For further details of the PES and EIS assessments for all water resources in
the project focal area (including maps) the reader is referred to Annexure D and E.

Major Rivers
The major rivers associated with the section of the proposed road are in Largely Natural (B PES Class) to Unmodified, Natural
(A PES Class) state characterised by few modifications to the in-stream and riparian habitat (Table 37). These river reaches
are relatively inaccessible with few noteworthy human disturbances observed. While impacts do exist in the catchment and
are likely to impact in-stream habitat and biota, the habitat template is regarded as intact. Riparian vegetation shows very
little, to no signs of alien encroachment and limited disturbance from local wood harvesting was observed, due to
inaccessibility.

Table 37. Summary of PES of major rivers encountered in catchment T60D.
Present Ecological State (PES)
River Ref.

River Name

Instream PES Class

Riparian PES Class

T60D-R03

Mtentu

A

A

T60D-R09

Mnyameni

A/B

A

T60D-R12

Kulumbe

A

A

View of the Mtentu river gorge near the proposed crossing point.
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View of the Mnyameni River gorge at the proposed crossing point.
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View of instream habitat downstream of the proposed crossing
point at the Mnyameni waterfall.
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View of the Kulumbe River at the proposed crossing point.

Minor Rivers
While minor rivers are not abundant features in this landscape, those present are generally in an Unmodified, Natural (A
PES Class) to Largely Natural (B PES Class) state (Figure 58). Although impacts are limited within these systems, localised
erosion, footpaths and alien vegetation were evident during field inspections.
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Figure 58
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Riparian Zone

Graphs summarising (i) the overall PES and (ii) average impact scores for in-stream and riparian habitat
associated with minor rivers in catchment T60D. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C)
and number of water resources within each category.
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View of a largely intact B channel.
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View over an intact perennial stream showing underlying
sandstone geology.

Wetlands
Wetlands in this catchment range in condition from Unmodified, Natural (A PES Class) to Largely Modified (D PES Class). The
majority of the wetlands were assessed as Largely Natural (B PES Class) to Moderately Modified (C PES Class) categories
(Figure 59). Key Impacts to catchments affecting hydrology include transformation of landcover resulting in increased
floodpeaks received by wetlands as well as localised reduction in water inputs as a result of plantation forestry. Hydrological
impacts within the wetlands themselves include headward erosion, active cultivation (including drainage), vertical incision
and desiccation through erosion. Geomorphic impacts are less significant but are present in the form of active erosion and
sediment loss on some wetlands. Vegetation impacts and disturbance from cultivation, alien vegetation, overgrazing, burning
regimes and desiccation favouring terrestrial species.
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Graphs summarising the (i) overall PES scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60D. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C) and number of water resources
within each category.
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View over a typical hillslope seep in this catchment, often
covering extensive areas.
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Feb. 2016

Erosion is a concern in a number of wetlands assessed.
Here, head-cut advancement threatens to destroy
wetland habitat upstream.

Ecological Importance & Sensitivity of Water Resources

For further details of the PES and EIS assessments for all water resources in the project focal area (including maps) the reader
is referred to Annexure D and E.

Estuaries
According to a provisional eco-classification (Van Niekerk et al. 2014) the estuaries in this quaternary catchment are in an
Unmodified, Natural / Largely Natural state (A/B PES Class) and are regarded as of Moderate to Moderate-high importance.
(Table 38). While estuaries may be some distance downstream, it remains important to consider the cumulative downstream
impacts in light of the estuaries importance and the prevailing pressures from land use change in the catchment.

Table 38. Summary of PES and importance of estuaries.
Provisional ecoclassification (Van Niekerk et al. 2014)

% open

Open
water (ha)

Present
Ecological
Status
(PES)

Provisional
recommended
category

Importance
class

Recommended
Protection
Status

Permanently open

100

43

A/B

A

Moderate-high

Full

Sikombe

Temporarily closed

50

22

A/B

A

Moderate

Partial

Mnyameni

Temporarily closed

100

23

A/B

A

Moderate

Partial

Estuary
name

Estuary type

Mtentu

Major Rivers
EIS Is considered Moderate-high to High, driven largely by the presence of important downstream estuaries, national
conservation status and importance and the sensitivity of instream biota such as fish to water quality and sedimentation
(Table 39 and Annexure G). Of the fish species recognised by the desktop PES/EIS assessment (DWA 2014), a number of
species are sensitive to water quality (DWA, 2014) and sedimentation/turbidity (Bok, 2014) impacts (see Annexure G for
further details on fish sensitivity).
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Table 39. Summary of EIS results for major rivers in quaternary catchment T60D.
Ecological Importnce and Sensitivity (EIS)
River Ref.

River Name

FEPA Catchment

River FEPA

EIS Class

T60D-R03

Mtentu

FEPA

River FEPA

Moderately high

T60D-R09

Mnyameni

Fish Support Area

Non-River FEPA

High

T60D-R12

Kulumbe

FEPA

Non-River FEPA

High

Minor Rivers
The majority of the minor rivers in this catchment are regarded as Moderately important (Figure 60). While these system
are largely intact they typically display low habitat diversity whilst the seasonal nature of flows limits their importance for
social use. This being said small systems of this nature are relatively sensitive to water quality and flow impacts due to their
low assimilative capacity and seasonality.

4

Moderate
Low-moderate
6

Low

1

Figure 60

Graph summarising the EIS of minor rivers encountered in catchment T60D.

Wetlands
Wetlands in this catchment range in importance from Low-moderate to Moderate-high with one wetland falling into the
High category (Figure 61). Ecologically, a number of the wetlands are in largely intact state characterised by high species
diversity and distinct hydrological zonation. Hydrologically these systems provide a number of regulating and supporting
services including erosion control, sediment trapping, stream flow regulation and nutrient and toxicant removal. Driving the
importance in many instances is the direct social benefits (services) provided by wetlands in this area, the most prominent
of which are cultivation, water use, are grazing and harvestable natural resources.
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Graphs summarising the (i) overall EIS scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60D.

View over a typical spring located in a wetland and used for
domestic water supply.

While evidence of plant harvesting was limited, some community
members do make use of wetland plants for craft production.

4.3.10 Quaternary catchment T60A
4.3.10.1 Catchment context and overview of proposed alignment
The proposed road is aligned closer to the coastline in this quaternary and will be located some 1 to 5 kilometres inland,
before joining the existing road network just south of Port Edward. Land cover is largely intact across much of this catchment,
although urban settlement and cultivation is prevalent north of the Mzamba River near Port Edward. Population densities
are low south of the Mzamba River which is characterised by largely untransformed habitat and few scattered rural
subsistence households. The proposed road crosses two major river gorges associated with the Mpahlane and Mzamba
Rivers. These gorges are characterised by steep valley sides and cliffs with rocky outcrops and largely intact vegetation
communities. The proposed road intersects drainage features linked to four estuarine ecosystems, also crossing the upper
catchments of the Mphahlenyana and Mtwentwana estuaries (Figure 62).
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Map providing an overview of catchment T60A.

The topography in this section of the route is typically quite gentle, giving rise to the formation of both wetland and riverine
drainage features. Wetlands in this section outnumber river systems substantially with only three seasonal channels crossed
by the proposed road in this quaternary. Wetland habitat is more widespread, dominated largely by seepage and
unchannelled valley bottom hydrogeomorphic settings. While the Mpahlanana and Mtentwana rivers are mapped by the
NFEPA coverage (CSIR 2011) as river systems, these features are characterised by wetland habitat within the proposed
alignment and have therefore assessed as wetlands. The Mphalane and Mzamba Rivers are characterised by deep river
gorges and perennial flows. Given the proximity to the Indian Ocean and low elevation, the section of the Mzamba being
crossed is classified as part of the Mzamba estuary. Table 40, below and maps in Annexure C provide information on the
extent and classification of water resources.

Table 40. Classification of water resources within the project focal area in catchment T60A.
Water Resource
Rivers / streams (rivers
intersected by the road
reserve)
Wetlands (all wetlands within
500m of road reserve)
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Classification
Major River
“A” Channels
“B” Channels
“C” Channels
Hillslope Seeps
Unchannelled Valley Bottoms
Channeled Valley Bottoms
Artificial

Number
2
3
10
5
3
1
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4.3.10.2 Present Ecological State of water resources
Given the largely untransformed nature of the catchment and areas associated with the planned road alignment, water
resources are generally in a reasonable condition. For further details of the PES and EIS assessments for all water resources
in the project focal area (including maps) the reader is referred to Annexure D and E.

Major Rivers
Overall PES (instream and riparian) of the Mpahlane and Mzamba Rivers is considered Unmodified, Natural (A PES Class)
(Table 41). This is largely as a result of the untransformed nature of the catchment and the current inaccessibility of these
valleys to human disturbance. A sub-set of photos which provide an overview of site characteristics are indicated below.

Table 41. Summary of PES of major rivers encountered in catchment T60A.
Present Ecological State (PES)
River Ref.

River Name

Instream PES Class

Riparian PES Class

T60A-R01

Mpahlane

A

A

T60A-R03

Mzamba

A

A

View the Mpahlane River gorge at the road bridge crossing point

View from the crossing point directly downstream of the Mzamba
River showing the estuary and Indian Ocean

Minor Rivers
Only three minor rivers are intersected by the proposed road in this quaternary catchment, all of which are seasonal, and
characterised by consistent flows during the rainy seasons and low to no flows during the winter months. All minor rivers
are in a Largely Natural (B PES Class) state, with few modification to in-stream and riparian habitat, largely as a result of the
untransformed nature of the catchment. Impacts are limited to localised scour and sedimentation within the channel and
grazing, trampling and alien vegetation in riparian zones (Figure 63).
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Graphs summarising (i) the overall PES and (ii) average impact scores for in-stream and riparian habitat
associated with minor rivers in catchment T60A. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C)
and number of water resources within each category.

View of largely intact riparian zone associated with a B Class
channel.

View of a typical B channel.

Wetlands
Wetlands in this quaternary catchment were generally in a Largely Natural (B PES class) to Moderately Modified (C PES
Class) state, driven largely by impacts to hydrology and vegetation (Figure 64). Common impacts to hydrology include
catchment impacts from increased flood peaks, headward erosion, channel incision, sedimentation and drainage.
Geomorphology was generally less severely impacted, although catchment impacts have increased flood peaks in some
instances causing localised souring and deposition. Impacts to wetland vegetation include active and historic cultivation,
grazing, alien vegetation and desiccation as a result of erosion.
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Graphs summarising the (i) overall PES scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60A. Labels in the pie-chart (left) refer to PES Category (e.g. A, B, C) and number of water resources
within each category.

View of channelled valley bottom wetland (channel out of view)
associated with the Mtentwana river channel.

View of seepage wetland characterised by short mixed sedges,
hydrogrophilus grasses and swamp forest species (Sygizuim
cordonata).

4.3.10.3 Ecological Importance & Sensitivity of Water Resources
For further details of the PES and EIS assessments for all water resources in the project focal area (including maps) the reader
is referred to Annexure D and E.

Estuaries
According to a provisional eco-classification (Van Niekerk et al. 2014) estuaries within this quaternary catchment that are
linked to the proposed road range in present ecological state from Unmodified, Natural (A PES Class) to Moderately
Modified (C PES Class), with majority falling into the Unmodified, Natural to Largely Natural (A-B PES) Classes . Importance
is generally Moderate with the exception of the Mzamba estuary which is considered of Moderate-high importance (Table
42).
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Table 42. Summary of PES and importance of the estuaries.
Downstream estuary EIS (Van Niekerk et al. 2014)

Estuary name

Mpahlanyana
Mpahlane
Mzamba
Mtentwana

Estuary type

Temporarily
closed
Temporarily
closed
Permanently
open
Temporarily
closed

% open

Open
water (ha)

Present
Ecological
Status (PES)

Provisional
recommended
category

Importance
class

25

8

A/B

A

Moderate

Full

50

8

A/B

A

Moderate

Partial
Partial
Partial

100

28

B

A/B

Moderatehigh

50

6

C

C

Moderate

Recommended
Protection Status

Major Rivers
EIS Is considered High, driven largely by the intact nature of these systems, local reliance on water resources, the proximity
to important downstream estuaries, national conservation status and importance and the sensitivity of instream biota such
as fish to water quality and sedimentation (Table 43 and Annexure G). Of the fish species recognised by the desktop PES/EIS
assessment (DWA 2014), a number of species are sensitive to water quality (DWA, 2014) and sedimentation/turbidity (Bok,
2014) impacts (see Annexure G for further details on fish sensitivity). The Mzamba catchment and the river itself have been
nationally recognised as a Freshwater Priority Areas. The Mpahlane River has also been prioritized nationally and is
recognized as a river FEPA (CSIR, 2010).

Table 43. Summary of EIS results for major rivers in quaternary catchment T70B.
Ecological Importnce and Sensitivity (EIS)
River Ref.

River Name

FEPA Catchment

River FEPA

EIS Class

T60A-R01

Mpahlane

Non-FEPA

River FEPA

High

T60A-R03

Mzamba

FEPA

River FEPA

High

Minor Rivers
The three minor rivers in the project focal area are Moderately Important in terms of EIS. This is driven by local use by
communities and provision of drinking water for livestock. The supply of these services is somewhat limited by the small size
and seasonality of these systems which has resulted in the moderate importance rating. Ecologically these system are not
diverse, supporting a limited diversity of instream and riparian species. As with social importance this is limited by the size
and seasonality of the systems. That being said, these systems are sensitive to changes in flow and water quality due to
seasonality and limited assimilative capacity (Figure 65).
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Figure 65

Graph summarising the EIS of minor rivers encountered in catchment T60A.

Wetlands
Overall wetland EIS is driven primarily by social importance due to the high dependence of local communities on natural
resources for their livelihoods. As a whole wetland EIS ranges from Low-moderate to High dependant largely on the current
local demand for direct ecosystem services such as water use, grazing, harvestable resources and cultivation. While a number
of wetlands are classified as Low-moderately important, this is due to their small size and limited accessibility rendering them
unfavourable for use by locals, with larger more assessable alternative being available. While ecological importance is
generally low-moderate there are examples of diverse, largely intact wetland habitat with endemic plant species which
contribute towards high EIS values (Figure 66).
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Graphs summarising the (i) overall EIS scores and (ii) average sub-component scores for wetlands evaluated in
catchment T60A.
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View of local community members collecting water from a spring
within a hillslope seep wetland.
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View of local woman harvesting grasses and sedges for mats and
roofing within an unchannelled valley bottom.

4.3.11 Quaternary catchment T40E
4.3.11.1 Catchment context and overview of proposed alignment
The proposed road intersects a signal drainage feature in this quaternary catchment and joins the existing road network at
the Mtamvuna Estuary bridge. Land cover associated with the road alignment is largely untransformed characterised by
grassland habitat (Figure 67).

Figure 67

100

Map providing an overview of catchment T40E.
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Two wetlands are present in this quaternary, of which one is intersected by the proposed road. No rivers are intersected by
the proposed road although the two wetlands are linked further downstream to the Mtamvuna River estuary. Table 44,
below and maps in Annexure C provide information on the extent and classification of water resources.

Table 44. Classification of water resources within the project focal area in catchment T40E.
Water Resource
Rivers / streams (rivers
intersected by the road
reserve)
Wetlands (all wetlands within
500m of road reserve)

Classification
Major River
“A” Channels
“B” Channels
“C” Channels
Hillslope Seeps
Unchannelled Valley Bottoms
Channeled Valley Bottoms
Artificial

Number
1
2
-

4.3.11.2 Present Ecological State of water resources
Given the largely untransformed nature of the catchment and limited direct impacts, water resources are classified as
largely intact. For further details of the PES and EIS assessments for all water resources in the project focal area (including
maps) the reader is referred to Annexure D and E.

Major Rivers
The proposed road links with the existing bridge infrastructure which crosses the Mtamvuna River estuary. While this reach
was not assessed, onsite inspections did indicate a largely intact system. Further details on the current state and
importance of the Mtamvuna estuary are provided in section 4.3.11.3, below.

Minor Rivers
No minor rivers were crossed in this quaternary catchment

Wetlands
Both wetlands were classified as Largely Natural (B PES Class), with limited impacts (Figure 68). Impacts to the vegetation
community arise from alien vegetation which dominates section of historically cultivated wetland. While hydrology is largely
intact, alien vegetation is causing localised dying through increased onsite water use. Furthermore drainage furrows
associated with historical cultivation are still functional to some degree in one of the wetlands. Geomorphological impacts
are limited to shallow drainage and loss of sediment to erosive processes.
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Figure 68

Graphs summarising the (i) overall PES scores and (ii) average sub-component scores for wetlands evaluated in
catchment T40E.

View of localised erosion likely initiated by cattle trampling.

View of largely intact seepage wetland.

4.3.11.3 Ecological Importance & Sensitivity of Water Resources
For further details of the PES and EIS assessments for all water resources in the project focal area (including maps) the
reader is referred to Annexure D and E.

Estuaries
According to a provisional ecoclassification (Van Niekerk et al. 2014), the Mtamvuna estuary is in a Largely Natural (B PES
Class) state and is regarded as of Moderate-high Importance (Table 45).
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Table 45. Summary of PES and importance of the estuaries.
Downstream estuary EIS (CSIR 2014)

Estuary name

Estuary type

% open

Open water
(ha)

Present
Ecological
Status (PES)

Provisional
recommended
category

Importance
class

Recommended
Protection
Status

Mtamvuna

Permanently
open

100

95

B

A or BAS

Moderatehigh

Full

View of the Mtamvuna estuary from the bridge looking upstream.

View of steep banks associated with the Mtamvuna gorge.
Vegetation is largely intact.

Major Rivers
The road is associated with the Mtamvuna Estuary reported on above.

Wetlands
Of the two wetlands assessed, one is regarded as of Moderate importance and the other of High importance (Figure 69).
The ecological importance, particularly that of the wetland being directly crossed by the proposed road is particularly high.
This was based on the presence of largely intact, diverse wetland plant communities including the presence of endemic plant
species (photo below).
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Graphs summarising the (i) overall EIS scores and (ii) average sub-component scores for wetlands evaluated in
catchment T40E.

View of intact wetland vegetation characterised by diverse plant community.
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View of Leucadendron spissifolium subsp.
natalense (important endemic species).
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5 MANAGEMENT PRINCIPLES AND OBJECTIVES
5.1

Management objectives

Future management of the aquatic ecosystems identified for the project area should ideally be informed by recommended
management objectives for the water resource which, in the absence of classification, is generally based on the current
status of the water resource or PES (Present Ecological State) and the EIS (Ecological Importance and Sensitivity) for the
resources (DWAF, 2007). Based on an assessment of PES & EIS, preliminary management objectives were defined for water
resources in the project focal area (Annexure E). This provides a broad indication as to the importance of maintaining or
improving the condition and functionality of ecosystems based on available information. In most instances, the
recommended management objective was to maintain existing habitat conditions whilst rehabilitation was recommended
for highly important but impacted ecosystems. Whilst it is not necessarily the responsibility of the developer to ensure that
these objectives are achieved, the assessment provides an indication of which systems ideally require rehabilitation in order
to secure or enhance existing values.

6 IMPACT ASSESSMENT & MANAGEMENT
6.1

Description of construction activities

The proposed construction will involve a new road development within two “Greenfields” sections (approximately 90 km) –
between Ndwalane and Ntafufu, and between Lusikisiki and the Mthamvuna River. Specialist working knowledge and
experience with other linear projects (roads/pipelines), along with a review of latest available literature was used in
identifying and describing potential impacts to aquatic ecosystems for this assessment. According to the South African
pavement engineering manual, Chapter 12: Construction Equipment and Method Guidelines (SANRAL), road construction will
involve some or all of the activities summarised in Table 46, below.
Table 46. Typical activities associated with construction and maintenance of roads in South Africa (SANRAL).
Construction
activity

Roadbed
preparation

Fills
Cuts
Crushed stone base
Compaction of soils
and gravels
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General description
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.
Construction of fill embankments, either earth or rock fills will be required.
Cutting back and stabilization of steep banks to prevent erosion.
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.
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.
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Construction
activity
Cementitious
stabilisation
Bitumen
stabilisation

Modification of
materials

Primes and tack
coats

Surfacing seals
Hot mix asphalt
Concrete
pavements
Proprietary
products
Construction of
watercourse
crossings
Installation of road
drainage
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General description
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 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.
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.
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 are a relatively simple and inexpensive road treatment, which are highly effective as a final
surfacing.
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 are rigid pavement structures that are generally constructed using slip form or side form
pavers.
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.
This includes the construction of culverts and bridges where the road crosses watercourses. These crossings are
designed according to SANRAL’s Drainage manual with a key focus on limiting the risk of damage to the road
from flooding. Additional refinements to crossing designs may also be made to reduce potential environmental
impacts.
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.

The nature of the water resource to be crossed by the proposed road will dictate the type or crossing and thus the type of
impacts. Crossing types have been summarised into categories in Table 47, below whilst details of crossings linked to each
water resource are included in Annexure E. Design drawings for major crossings together with typical designs for major and
lesser culverts are included in Annexure L of this report.

Table 47. Typical crossing types through water courses.
Crossing type
Low Level River
Crossings

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

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.

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.
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Project context
Not applicable to the N2WCH itself.
However, may be used on haul roads and on provincial
roads used as haul roads. Some of these may remain in
place to improve local access.
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 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.
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Major bridge

6.2

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

Description of potential impacts

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 water resources in the study area. 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. Impacts will vary across water resource types depending on natural site attributes that affect local
sensitivity including aspects such as:


the source of water inputs to the system,



the patterns of flows within the system;



existing water quality characteristics;



the vulnerability of the site to erosion;



natural biotic characteristics including the presence of important species;



the importance of existing functional values; and



the nature and design of the proposed road infrastructure.

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 water resources are not necessarily limited to the road footprint however and may have
further reaching implications both up and downstream of the road footprint. As such, the assessment is not simply focussed
on direct impacts but includes anticipated secondary and cumulative impacts to water resources in the study area. For the
purposes of this assessment, impacts have been grouped according to whether impacts are liked to construction or
operational phases. While an attempt has been made to clearly separate out different impacts, there is invariably some
overlap due to the inter-relatedness of the different components of water resources.

6.2.1 Description of Construction-Phase Impacts
C1. Direct loss of wetland habitat
This refers to the direct loss or disturbance of wetland habitat and was viewed in relation to the state and importance of
wetland ecosystems at a regional level. Typical wetland habitat impacts include the following:


Wetland vegetation clearing and habitat infilling (direct alteration / loss of aquatic habitat);



Loss of species of conservation importance/concern (i.e. rare/endangered, endemic or unique species or
populations);



Direct disturbance (adjacent to construction zone); and



Alteration of wetland profiles (longitudinal and cross sectional).

The preparation of the roadbed involves the complete removal of vegetation and topsoil within the road footprint. The
impact from clearing and disturbance is not limited to the construction zone however and will include areas used by
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machinery and workers to access the site and to construct ancillary infrastructure such as road drainage and erosion control
measures. The result is either the complete loss (final road footprint) or the disturbance and partial loss of indigenous
wetland vegetation communities (broader road reserve), resulting in a reduction in available habitat to meet ecosystem
conservation targets. Such impacts are particularly significant where impacts are associated with highly threatened
ecosystems, pristine habitats or those containing important or unique local site attributes. This is of particular significance
to species of conservation concern (e.g. Psoralia abbotti, Podalyria veluntia and Leucadendron spissifolium subsp. natalense)
which are already range restricted or have small populations, making such populations more vulnerable to anthropogenic
impacts. Impacts are regarded as being less significant if associated with less threatened ecosystems, degraded habitats and
ecosystems which are poorly connected to other natural habitats.

Physical disturbance of cross-sectional and longitudinal profiles of wetlands may also result in indirect impacts to wetland
habitat which extend beyond the road reserve. Key concerns here, include physical alterations in the bed and banks of water
courses that either alters the cross-sectional or longitudinal profile of the watercourse. These impacts can stimulate erosion,
resulting in the loss or degradation of natural wetland habitat both upstream and downstream of the road reserve.

C2. 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 was viewed in
relation to the state and importance of streams and rivers at a regional level. Typical river and stream habitat impacts
include the following:


Instream and riparian vegetation clearing and habitat infilling (direct alteration / loss of aquatic habitat);



Loss of species of conservation importance/concern (i.e. rare/endangered, endemic or unique species or
populations);



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



Direct disturbance (adjacent to construction zone).

The preparation of the roadbed involves the complete removal of vegetation and topsoil within the road footprint. The
impact from clearing and disturbance is not limited to the construction zone however and will include areas used by
machinery and workers to access the site and to construct ancillary infrastructure such as road drainage and erosion control
measures. The result is either the complete loss (final road footprint) or the disturbance and partial loss of riparian vegetation
communities (broader road reserve), resulting in a reduction in available habitat to support aquatic and semi-aquatic species
and to meet ecosystem conservation targets. Such impacts are particularly significant where impacts are associated with
rivers earmarked to meet conservation targets (NFEPA Rivers), pristine habitats or those containing important or unique
local site attributes. Impacts are regarded as being less significant if associated with low priority systems or catchments or
degraded habitats.

C3. Hydrological impacts
This refers to any alterations in the quantity, timing and distribution of water inputs and through flows which affects water
resources. This is an important local consideration, particularly for small streams and unchannelled wetland systems which
are typically fed by small catchments. Such impacts are less significant for channelled wetlands, rivers and estuaries which
are fed by large catchment areas and are therefore less susceptible to minor hydrological alterations.
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The primary 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.

Construction activities also typically require relatively dry working areas, which often entails temporarily diverting flows away
from active working areas during construction. This may involve, temporary diversions, interceptions, drainage and
dewatering, all of which will interrupt natural patterns of water retention and distribution. Furthermore damming and
abstraction of water may result in a reduction of flows to downstream habitat. This will effect natural wetness regimes,
starve wetland habitat from water inputs and reduce habitat suitability for biota due to low flow conditions. Smaller seasonal
wetlands and streams are particularly sensitive to such impacts as they are typically characterized by low flow volumes.
Hydrological impacts effect the overall integrity of riverine and wetland habitats through the modification of natural
hydrological regimes which structure freshwater ecosystems.

Impoundments may also alter the sediment balance resulting in increased erosive power as water regains in sediment
balance downstream of the impoundment. If not carefully managed, deflected water can also exacerbate erosion where it
re-enters the watercourse in which sub-surface seepage is a dominant characteristic.

Compaction and rutting of soils caused by construction vehicles working outside of the construction zone may also alter the
patterns of diffuse surface and sub-surface flows by altering micro-topography and the permeability of soil profiles. This
impacts is of particular importance for un-channelled or seepage wetlands which are abundant drainage features in the study
area.

C4. Sedimentation and increased turbidity
This refers to the alteration in the physical characteristics of watercourses as a result of increased turbidity and sediment
deposition. Whilst affecting water resources directly linked to road construction activities, impacts may extend well
beyond the construction footprint. Key construction-related risks include the following:


Increased turbidity of watercourses; and



Sedimentation of downstream habitat.

Sedimentation poses a great risk to the functional integrity of wetlands and watercourses by affecting natural fluctuations
in water and sediment regimes, which structure aquatic environments. The extent of bare disturbed soil associated with
road construction poses a particularly high sedimentation risk due to its instability and susceptibility to mass failure and/or
transportation by surface run-off into watercourses. This may result in peaks of high-suspended sediment concentrations
that can have far reaching impacts to aquatic habitats and biota, particularly in small largely intact seasonal and perennial
watercourses with limited assimilative capacity, sensitive instream habitat or short sedge and grass communities. The largely

109

Specialist Aquatic Assessment: N2 Wild Coast Toll Highway

Feb. 2016

intact nature of water resources will aid in the assimilation of sediment impacts during construction. Larger pristine rivers
have good assimilative capacity to buffer against such impacts.

Some of the key biological effects related to the deposition of sediment and suspension of fine sediment within the water
column of river/wetlands includes:
o Habitat alteration downstream of crossing points due to increased sediment deposition which may blanket
instream or wetland habitats (for example the degradation of coarse streambed habitats or sensitive wetland
habitats by the infilling of interstitial spaces and the reduction of inter-granular flow for example);
o Reductions in photosynthetic activity and primary production caused by sediments impeding light penetration;
o Reduced density and diversity in benthic invertebrate communities as a result of habitat degradation, blanketing
of fish spawning sites and the establishment of more tolerant taxa or exotic species; and
o Changes to the behaviour and feeding ability of fish at low levels of suspended sediments, while physiological
damage and mortality can occur at very high concentrations of suspended sediment (e. as a result of clogging of
fish gills, interference in embryogenesis and larval development of amphibians and mortality of filter-feeding
macro-invertebrates).

C5. Pollution of aquatic resources
This refers to the alteration/deterioration in physical, chemical and biological characteristics of water resources (as
defined by the National Water Act (Act No. 36 of 1998)).

The term ‘water quality’ must be viewed in terms of it fitness for a specific use (DWAF, 2001). In the context of this impact
assessment water quality refers to its fitness for maintaining the health of aquatic ecosystems and for direct human use,
with most communities being directly reliant on natural watercourses for domestic water supply.

Contaminants such as hydrocarbons, solids and pathogens may be generated during the construction phase from a number
of sources. Construction-related impacts are likely to be highly localised and short-term however. The intact nature of most
water resources in the study area suggests that the assimilative capacity of water resources is high which will help to prevent
impacts being experienced far downstream. This will however depend on the size of the ecosystem (relative assimilation
space) and the inherent nature flows (channelled or diffuse flows).

The contaminants mentioned, particularly hydrocarbons, have the capacity to negatively affect aquatic ecosystems including
sensitive or intolerant species. Where significant, changes in water quality will ultimately cause a shift in aquatic species
composition, favouring tolerant species, and potentially resulting in the localised exclusion of sensitive species. Sudden
drastic changes in water quality can also have chronic effects on aquatic biota leading to localised extinction. Deterioration
in water quality could also affect the fitness for human use and so have far reaching impacts to rural to semi-urban
communities who already often have to walk long distances to access suitable sites to meet their daily water requirements.

C6. 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;
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Illegal harvesting of indigenous species;



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



Indirect disturbance (noise and dust).
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Road construction activities will result in removal of natural vegetation, affecting the habitat template and ultimately the
availability and suitability of freshwater habitats for use by faunal species. This can ultimately affect the viability of local
faunal populations associated with affected water resources. The availability of freshwater habitats adjacent or near to the
disturbed areas will provided refugia for species that are mobile enough to avoid construction impacts. Slow moving or
sedentary faunal kills are highly probable and likely unavoidable given the nature of the proposed project. An increase in the
hunting/poaching/trapping of fauna as well as the harvesting of indigenous wetland plants for various uses such as
firewood/medicinal use may also be associated with large construction projects of this nature. Movement of aquatic biota
(e.g. invertebrates, frogs and fish) may also be temporarily disrupted by temporary barriers during construction activities.

Noise and dust caused by construction activities will also affect use of adjoining habitat by various species. In smaller aquatic
ecosystems isolation may occur where habitat connectivity is limited (e.g. species in headwater systems, isolated from
downstream habitat), thus affecting the feeding and breeding patterns.

C7. 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. These include:


Water quality enhancement;



Sediment trapping and erosion control; and



Stream-flow regulation and flood attenuation.

These impacts need to be contextualised within the broader project area including the existing functionality of water
resources and demand for these services (See Section 6.3.1 below).

C8. 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 a range of provisioning
services including the following:


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



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



Medicinal plants;



Cultivation and crop production; and



Grazing by livestock.
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While wetlands and rivers provide a number indirect benefits to society, it is these direct benefits or subsistence
requirements that are particularly noteworthy in the context of the proposed development. Of particular concern, is the
potential impact that road construction will have on water security and subsistence agricultural activities. These impacts will
take place during the construction phase but will often result in the permanent loss of these services (operational-phase).
These impacts are inevitable with a project of this nature and standard compensatory measures will be applied to ensure no
long term impacts to local livelihoods is sustained. There will however be a permanent loss in these services in many cases
where for example agricultural lands and springs destroyed.

6.2.2 Description of Operational-Phase Impacts
O1. 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 disturbancetolerant 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. They typically have rapid reproductive turnover and are able to outcompete native species for
environmental resources, alter soil stability, promote erosion, change litter accumulation and soil properties and promote
of suppress fire. In addition, certain alien plants exacerbate soil erosion whilst others contribute to a reduction in stream
flows thereby potentially increasing sediment inputs and altering natural hydrology of receiving watercourses. Many water
resources are current not effected to a large degree by invasive species while others are. The sensitivity of receiving areas
and ultimately the magnitude of this impact will depend largely on the current level of alien plant infestations and seed
sources. This varies across the study area and quaternary catchments and will be considered at a finer scale during impact
significance assessments.

Note that a range of secondary impacts are expected as a result of road construction. These include an increase in
settlements in close proximity to the road; densification of road networks in the adjoining area and increased access to rivers
and wetlands for abstraction and use (e.g. excavation of building sand). These impacts have not been specifically assessed
as part of this assessment as they cannot be managed by SANRAL.

O2. 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.

By nature roads are designed to avoid the accumulation of water through design so that surface flows are removed from
roads and discharged into adjacent areas. This is an important safety feature for road users and aims to reduce road
accidents. The consequence however is that road networks intercept, direct and concentrate flows which essentially changes
volume and timing of peak flows reaching aquatic ecosystems. This increase in peak discharge may significantly increase the
stream power thereby increasing the risk of erosion and channel incision. This may result in:
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Locally increased channel slope and loss of in-stream biotope diversity;



Lowering of the local water table and subsequent desiccation of adjacent wetland and riparian areas;



Disconnection of floodplains and seepage areas from active stream channels; and



Drainage of shallow aquifers which affects riparian and wetland vegetation.

This is an important local consideration, particularly for small streams and unchannelled wetland systems which are
typically fed by small catchments. Such impacts are less significant for channelled wetlands, rivers and estuaries which are
fed by large catchment areas and are therefore less susceptible to minor hydrological alterations.

O3. 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. Whilst affecting water resources directly linked to the road infrastructure,
impacts may extend well beyond the road footprint.

Such impacts are often directly linked to increased peak flows as discussed above. Road run-off points may also cause
localised scour at the point of discharge resulting the deposition of material into wetland and riverine habitat. Accelerated
erosion rates are also anticipated as a result of increased peak discharges in downstream areas vulnerable to erosion. This
includes wetlands already threatened by headward erosion and watercourses affected by erosion. Resultant
sedimentation alters the structure and composition of the aquatic habitat (covered in impacts to aquatic habitat), effects
the movement of water and increases water turbidity (covered in water quality). Common impacts include:


Headcut migration upstream and subsequent deepening of stream channels (where base level lowering has
occurred);



Relatively higher channel banks that may exceed critical height resulting in mass failure (bank erosion); and



Deposition of sediment downstream which may cause localized channel braiding, instability of the stream banks
and alterations in water distribution and retention patterns in wetlands.

O4. 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).

Highway run-off has been identified as a significant source of diffuse pollution contaminating receiving waters. It may contain
significant loads of nutrients, heavy metals, polycyclic aromatic hydrocarbons (PAHs), Volatile Organic Compounds (VOCs)
such as benzene, toluene, ethylbenzene, xylene, and methyl tert-butyl ether (MTBE). Table 48 below outlines typical sources
and impacts associated with water quality from road run-off. Further details regarding these impacts are included in
Annexure I.

Table 48. Typical water quality concerns associated with highway run-off.
Type of Contaminant
Heavy metals (Lead, Cadmium,
Copper, Aluminum, Iron, Nickel,
Zinc, Chromium and
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Consistent Source
Engine wear and fluid leakage - Aluminum,
Copper, Nickel and Chromium)

Impact to Aquatic Ecosystems
Heavy metals are Toxic to aquatic life. Toxicity
does depend on species specific tolerance
and life-cycle. Lead among other compounds
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Type of Contaminant
Manganese)

Consistent Source
Tire wear - Zinc and Cadmium
Break wear - Copper, Lead, Chromium and
Manganese
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Impact to Aquatic Ecosystems

is bio-accumulated by benthic bacteria,
freshwater plants, invertebrates and fish and
is passed along trophic levels

Vehicle component wear - Iron, Aluminum,
Chromium and Zinc
Polycyclic Aromatic
Hydrocarbons (PAHs)
(Fluoranthene, Pyrene, and
Phenanthrene)

incomplete combustion of oils and fuels

The Fuel Oxygenate MethylTert-Butyl Ether (MTBE)

Since the phasing out of leaded octanes MTBE has
been widely adopted as a cost effective octane
enhancer achieving the required octane level and
cleaner-burning petrol

Other pollutants (solids,
organic compounds and
nutrients)

Organic matter, solid waste, nutrients bound to
sediment, nitrogenous waste from vehicle
engines

PAHs are of major concern because they are
responsible for the larger percentage of
toxicity to fresh water organisms. Toxicity
does depend on species specific tolerance
and life-cycle.
Most commonly observed concentrations
unlikely to cause harmful, acute or
developmental effects in a variety of
freshwater organisms. Taste and odour
impacts are more prominent.
Impact the quality and integrity of the aquatic
environment. Major impacts associated with
organic matter are colour, taste, odour and
oxygen depletion.

The use of nutrient rich, non-native bedding material can also increase nutrient concentrations in the aquatic environment
as these compounds leach out over time. The magnitude of this impact is especially high in nutrient poor environments
which are well represented within the study area (i.e. sandstone geologies). This can cause localised increases in available
nutrients, the onset of algal blooms and shifts in dissolved oxygen concentrations.

The existing pollution levels of water resources in the study area need to be considered when evaluating pollution impacts,
particularly where assimilative capacity of water resources is high which could help to prevent impacts being experienced
far downstream. Another key consideration in this context, is the extent of runoff from the road in this largely rural landscape
relative to the impacts of such runoff in urban centres with much higher road densities and associated contaminated runoff.

O5. 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 persistence
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.

Wetlands and rivers by nature are largely linear features and in some cases provide key linkages between important habitats
in modified landscapes. This is of particular importance for migrating anadromous and resident fish species that rely on
habitat connectivity to complete their life-cycle. While large bridges do not present as much of a physical barrier they may
act as a noise and light barrier to semi-aquatic species that make use of these areas.

Wetland and river crossings that use small culverts may present more of a barrier by creating higher velocities, shallow flow
depths, length of run with no resting areas, or excessive jump height for aquatic species. While site specific allowance for
species movements will vary across the study area, it can be generalised that a combination of decreased connectivity (partial
or full fragmentation) as a result of hard infrastructure, noise and light, will limit to some degree the natural patterns of

114

Specialist Aquatic Assessment: N2 Wild Coast Toll Highway

Feb. 2016

species movement within aquatic ecosystems at various spatial scales, depending on species life stage, feeding and breeding
requirements.

Vehicle traffic is also likely to result in the unintentional death (roadkill’s) of species which encounter the road infrastructure.
This is particularly relevant to mobile species such as amphibians, birds and reptiles that are not necessarily confined to instream or wetland habitat.

Assessment of Impact significance (without
mitigation)

6.3

As discussed in section 6.2 of this report, road construction is likely to have a range of negative impacts on water resources
in the study area. These impacts have been systematically evaluated based on an understanding of three key aspects that
affect impact significance4, namely:


The measurable characteristics of the impact (e.g. intensity, extent and duration),



The importance societies/communities place on the impact (or resource being affected), and



The likelihood / probability of the impact occurring.

This assessment was informed by information on the proposed development provided by the client and baseline aquatic
information contained in this report relating to the extent, condition and ecological importance and sensitivity of water
resources in the study area. A key aspect which was considered as part of this assessment was the extent and intensity of
impacts in relation to the broader study area. The conservation context of the study area, specifically with respect to the
importance of water resources in meeting conservation targets was therefore considered (See Section 3.2) as was the extent
of impacts relative to water resources in the study area (See Section 6.3.1, below).

6.3.1 Impact significance: contextualised
A key question regarding the assessment of ecological impacts is the scale at which the assessment is undertaken, as this has
a direct bearing on the level of significance of the individual impacts and the need for appropriate and effective impact
mitigation. Take for example an individual wetland which is traversed by the proposed road development. At the wetland
scale, this may constitute a highly significant impact, potentially destroying a large portion of the wetland with a potentially
significant impact to local endemic plant communities and animal populations. Road construction may also directly destroy
cultivated areas/gardens used by local rural communities or impact on sources of drinking water (e.g. springs) that are critical
to the livelihoods of individuals.

At a regional scale, the significance of these impacts is less significant. Indeed, it is highly unlikely that the destruction of a
small proportion of wetland habitat will significantly undermine biodiversity pattern or processes operating at a regionalscale. This of course, depends on the broader context of transformation and the extent to which existing sustainability
thresholds (typically defined as conservation targets) have been compromised. The link between transformation and threat
status is illustrated graphically in Figure 70, below. This shows two hypothetical scenarios depicting different rates of
transformation and associated habitat loss. Under Scenario 1, transformation is relatively slow, but if unchecked, results in

4

For further details on the impact assessment the reader is referred to Annexure A10.
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critical levels of biodiversity loss in the long term. Scenario 2 illustrates a process of more rapid decline. As loss continues,
the importance of safeguarding remaining habitat remnants increases. If steps are not taken to counter ongoing impacts,
sustainability thresholds for biodiversity are exceeded as reflected by a critically endangered (CR) threat status.

Figure 70

Ecosystem thresholds in relation to wetland habitat loss.

The contextual overview of the study area provided in Section 3 suggests that levels of habitat transformation have been
moderate for terrestrial vegetation types which are currently classified as vulnerable or least threatened. Wetland
vegetation groups on the other hand are classified as “Endangered” based on the available NFEPA information. This suggests
that loss of intact wetland habitat should be an important consideration in this area as further loss could result in biodiversity
thresholds being exceeded. It is important to note however that the accuracy of the NFEPA data in the study area is very
poor (no wetlands mapped across the entire study area). The results of this assessment suggest that the status of water
resources are generally good, with limited losses. As such, it is likely that the real threat status for water resources should
be similar to that of terrestrial ecosystems within the study area (Vulnerable / Least Threatened).

Loss of direct use values provided by water resources is another aspect that is difficult to assess due to issues of scale. The
loss of direct use values for a few community members for example, may be regarded as inconsequential by society who
may believe that the positive impacts attributed to the new road will far outweigh local concerns, especially when viewed in
the long-term. At a household level however, loss of croplands or a spring that provides a reliable source of water during dry
periods creates major challenges.

Context is also critical when assessing the significance of impacts in relation to regulating and supporting services provided
by wetlands and riparian zones. As with biodiversity, a reduction in functional values provided by wetlands typically
accompanies development as illustrated in the two development scenarios depicted in Figure 71. As long as wetlands
continue to deliver functions in line with social demands and ecological limits, some loss if wetland functions may be
acceptable (above the sustainability threshold). Where wetlands can no longer deliver these functions, the sustainability
threshold has been exceeded and further degradation will result in unacceptable impacts to water resources and
downstream users.
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Sustainability thresholds for maintaining functional values provided by wetlands.

In the above example, the sustainability threshold for wetland functioning is set at 60%. This threshold is likely to be highly
context-specific however and is responsive to the demand for the functions provided by wetlands in the landscape. This is
demonstrated in Figure 72 which shows how the sustainability threshold (indicated by way of dashed line) could vary under
different scenarios.
(a)

(b)

Figure 72

Supply and demand for wetland functions in (a) a typical rural agricultural landscape and (b) in a rapidly
developing urban landscape.

In Figure 72 (a), the landscape is characterised by moderate levels of transformation; low pollution loads; low flood risk; and
limited erosion. Despite some wetland loss, the demand for wetland functions may therefore be low such that the supply
of benefits such as sediment trapping and water quality enhancement may exceed demand. In Figure 72(b) however, the
demand for wetland functions is high and is linked to high pollution loads; increasing flood risk and widespread erosion and
sediment loss that affects downstream users. Under such a scenario, there is a clear supply deficit which may worsen in
response to future development plans. Under such a scenario, there is a clear need to rehabilitate wetlands in order to
improve their functioning and to implement additional interventions to address anthropogenic impacts.
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Information collected as part of this assessment showed that close to 50% of wetlands, rivers and streams remain in natural
to near natural condition with very few resources being classified as being in a highly degraded state. The reported present
state of most estuaries is also good suggesting that the existing levels of transformation have not seriously compromised
downstream water resources. This therefore suggests that existing wetland and water resource functioning generally
remains above sustainability thresholds in this landscape and that some loss of functionality is unlikely to result in serious
downstream consequences in the near-term. It is nonetheless important to take a longer-term view which is likely to see
escalating impacts to water resources together with an increasing demand for services provided by wetlands and riparian
zones as development proceeds.

It is also important to contextualise the scale of impacts relative to the broader landscape or catchment when assessing
impact significance. For this reason, an assessment was undertaken to determine the extent of impacts to water resources
in the study area expected as a result of this proposed development relative to the extent of water resources in affected
quaternary catchments5. The results of this assessment are provided in Table 49, below and depicted graphically in Figures
73 & 74. This clearly shows that whilst this development will result in substantial habitat loss, the extent of such impacts are
small relative to the extent of water resources in the broader project area.

Table 49. Extent of expected impacts to water resources in relation to those of the broader catchments in which impacts will
take place.

QUAT CATCH

T70B
T36B
T60K
T60J
T60F
T60H
T60G
T60C
T60D
T60A
T40E
Total

5

Within
Catchment
(Ha)
0
49
217
773
1338
3317
2887
3578
3551
3297
731
19739

WETLANDS
Within Road
Reserve (Ha)
0
0.8
2.9
0.0
0.0
0.9
15.4
4.6
20.4
7.2
0.6
52.8

Proportion of
wetlands impacted
N/A
1.72%
1.35%
N/A
N/A
0.03%
0.53%
0.13%
0.57%
0.22%
0.08%
0.27%

Within
Catchment
(km)
1303
922
940
619
456
93
373
205
344
476
410
5850

RIVERS
Within Road
Reserve (km)

Proportion of small
rivers impacted

0
3.2
1.2
0.0
0.0
0.0
1.2
0.0
1.9
0.4
0.0
8.0

N/A
0.35%
0.13%
0.00%
0.00%
0.00%
0.31%
0.00%
0.57%
0.09%
0.00%
0.14%

It is important to note that this assessment was based on an extrapolation of mapped water resources within 500m of the road reserve
to the broader catchment. The assumption is therefore that water resources are equally distributed across the catchment which is often
not the case. This assessment does however provide a useful indication of the extent of impacts to water resources across the broader
study area.
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Figure 73

Extent of wetlands located within the road reserve relative to that in the broader quaternary catchment.

Figure 74

Extent of rivers and streams located within the road reserve relative to that in the broader quaternary
catchment.

In order to take into account the cumulative and downstream impacts of proposed activities, this assessment has been
undertaken at two scales. The first is at a project level where impact significance is considered at its broadest scale that
essentially includes all activities along the length of the project. Impacts are also rated at a quaternary catchment level in
order to better assess potential impacts to aquatic resources within more clearly defined watersheds. This enables one to
differentiate between catchments where road building will cause widespread disturbance compared with others where
impacts will be fewer and less intensive (e.g. the road only passes through a small portion of the catchments area). It also
allows one to take specific sensitivities of the receiving environment into account such as the sensitivity of local aquatic biota
to certain impacts and that of downstream estuaries which are sensitive by nature to upstream catchment-related impacts.
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6.3.2 Differentiating between “with” and “without-mitigation” scenarios
When assessing impacts, it is important to clearly define the scenarios being assessed. For the purposes of this project,
mitigation measures have been differentiated based on whether they are implemented by SANRAL as a matter of course
(standard specifications) or have specifically been tailored to address impacts to water resources linked with this
development project (project-specific specifications). The former are included under the ‘without mitigation’ scenario when
evaluating the significance of impacts whereas project-specific mitigation measures are included in the assessment of impact
significance ‘with mitigation’. It is also important to note that offset activities have not been incorporated into the ‘with
mitigation’ impact significance assessment.

Further details regarding environmental specifications for the project are included in the Environmental Management
Programme (EMPr) for the project (Table 50). This includes a range of aquatic-specific requirements and supporting method
statements which are addressed in the supplementary EMPr for aquatic resources (Texeira-Leite & Macfarlane, 2016). These
requirements will be integrated into the final EMPr being developed by CCA for the N2 Wild Coast Toll Road development.

Table 50. List of environmental specifications relevant to managing impacts to water resources included in the EMPr for this
project.
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
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
5.2.1
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Aspect
Water Abstraction and Use

Specialist Aquatic Assessment: N2 Wild Coast Toll Highway

Feb. 2016

Environmental Specification
5.2.2

Management of Wetland & Riparian Vegetation

5.2.3

Working within a Watercourse

5.2.4

Rehabilitation of Watercourses

6.3.3 Project level impact significance (without mitigation)
Construction Phase:
At a Project Level, the proposed Greenfields route traverses 11 quaternary catchments with some 81 wetlands located within
the road reserve and that are likely to be impacted through construction activities. The road also crosses 11 major rivers
with an additional 71 minor rivers/streams either directly crossed or likely to be impacted through construction impacts in
the road reserve. Given the scale of the project, construction activities therefore pose a clear threat to aquatic resources. A
summary of the project level impact assessment, applied across the full project extent, is illustrated in Table 51, below. This
reflects the significance of potential impacts in ‘standard mitigation scenario’ which includes measures implemented as a
matter of course by SANRAL.

Table 51. Summary of impact significance for the construction phase of the project (un-mitigated).
No.

Impact

Significance

C1

Direct Impacts
to wetland
habitat

Moderately
high

C2

Direct Impacts
to river and
stream habitat

Moderate
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Comments
Extent: The project will span 11 quaternary catchments resulting in the direct loss of 24.3
hectares of wetland habitat within the road footprint and an additional 28.6 hectare
equivalents that will be impacted in the road reserve. The extent of impacts was therefore
rated as regional.
Intensity: Wetlands that will be impacted by the proposed road are often largely intact,
representing good examples of functioning freshwater habitats. Despite this, it is important
to also consider the loss in the context of wetlands within the broader region. Despite
National Datasets suggesting that wetlands are “endangered”, it is clear that this dataset is
based on poor wetland information and does not provide a meaningful basis against which to
assess wetland loss. To the contrary, the results of this assessment suggest that the status of
water resources are generally good, with limited losses. As such, it is likely that the real threat
status for water resources should be similar to that of terrestrial ecosystems within the
project focal area (Vulnerable / Least Threatened). The extent of wetland loss was also
estimated at 0.27% of the total extent of wetland habitat within all effected sub-quaternary
catchments. A final consideration here, is the presence of species of conservation concern
which do occur within some of the wetlands that will be impacted by road construction. All
factors considered, the intensity of impacts were rated as moderate at the project level.
Duration: Whilst some rehabilitation of wetlands within the road reserve will take place,
direct transformation of wetlands affected by the road footprint is a permanent impact.
Probability: Impacts are unavoidable due to construction activities within wetlands and are
therefore rated as definite.
Extent: The extent of impacts to river and stream habitat was also regarded as regional. The
project will span 11 quaternary catchments with close to 8km of rivers and streams likely to
be directly impacted within the proposed road reserve.
Intensity: River ecosystems across the study area are largely intact, representing good
examples of functioning freshwater habitats. The extent of expected direct impacts was
calculated at 0.12% of river and stream habitat within all effected sub-quaternary catchments.
It is important to note however that impacts are largely focussed on instream habitat which
will not be entirely transformed (maintained through culverts with some modification).
Riparian habitat is also very limited along many of these minor streams, particularly in the
case of smaller drainage lines and incised streams. Rivers and associated riparian habitat are
widespread in the study area and are currently under low threat from land use change (i.e.
low cumulative habitat loss to date). As with wetlands, riverine vegetation types are under
mapped with no clear conservation targets for these vegetation types. Given the relatively
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No.

Impact

C3

Hydrological
impacts

Moderate

Sedimentation
and increased
turbidity

Moderate

C4

Significance

C5

Pollution of
aquatic
resources

Moderately
Low

C6

Aquatic biota

Moderately
Low
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Comments
low levels of habitat loss in relation to the broader drainage network and the moderately low
threat status of these features, the intensity of habitat loss was also rated as moderately-low
for rivers and streams.
Duration: Whilst some rehabilitation of riparian zones within the road reserve will take place,
direct transformation of rivers and streams affected by the road footprint will be a permanent
impact in most instances.
Probability: Impacts are unavoidable due to construction activities within watercourses and
are therefore rated as definite.
Extent: The extent of impacts is regarded as regional at a project level due to the scale of the
proposed toll road which traverses 11 quaternary catchments.
Intensity: The intensity of hydrological impacts is regarded as moderately low. It is
anticipated that hydrological functioning of water resources will maintained albeit in a
somewhat modified way. Impacts to rivers and streams will be less pronounced than for
wetlands due to their confined nature and characteristically channelled flows.
Duration: Hydrological impacts are likely to continue over the medium-term at the local scale,
due to the lengthy construction phase of a project of this nature.
Probability: Whilst standard mitigation measures will help to alleviate some potential impacts
some impact to watercourses is unavoidable and definite as construction proceeds.
Extent: The extent of impacts is regarded as regional at a project level due to the scale of the
proposed toll road which traverses 11 quaternary catchments.
Intensity: The intensity is driven by sensitivity of the receiving environments to sedimentation
and increased turbidity. Sensitive biota such as fish, amphibians and aquatic invertebrates
may not be as resilient to these impacts due to specific habitat and water quality
requirements. Largely natural systems do however have good assimilative capacity to buffer
these impacts which somewhat lowers the intensity. As such the intensity is rated as
moderately low.
Duration: Turbidity and sedimentation is often short lived and impacts are likely to be
addressed following flushing of the system over a few seasons. Impact duration has therefore
been rated as medium term.
Probability: Whilst standard mitigation measures will help to manage impacts sedimentation
and increased turbidity in receiving watercourses is inevitable in a project of this nature.
Probability is therefore rated as definite for this construction impact.
Extent: The extent of impacts is regarded as regional at a project level due to the scale of the
proposed toll road which traverses 11 quaternary catchments.
Intensity: Local biota such as fish, amphibians and aquatic invertebrates have specific
environmental tolerances, some of which are likely to be particularly sensitive to pollution
events. Short term pollutions pulses could alter aquatic biotic communities excluding sensitive
species and favouring colonisation by tolerant species. It is however likely that recolonization
by sensitive species will occur quickly as water quality improves. Furthermore, the intact
nature of most water resources increases their assimilative capacity to deal with short term
pollutions events or pulses. As such the intensity of impacts is regarded as moderately low.
Duration: impacts are likely medium-term, due to the lengthy construction phase of a project
of this nature.
Probability: Some degree of pollution is possible under the standard mitigation scenario.
Extent: The extent of impacts is regarded as regional at a project level due to the scale of the
proposed toll road which traverses 11 quaternary catchments.
Intensity: Impacts to biota include direct loss of fauna in the construction and direct
alteration/loss of habitat thus affecting the viability of local faunal populations using
watercourses. Disturbance during construction will also affect biota using habitats adjacent
to the construction servitude. Habitat fragmentation and a loss of connectivity in the
landscape is also likely to be particularly problematic if this is not considered during road
design. Standard best practice design for river and stream crossings should adequately cater
for species movement in most instances however. Large river corridors are crossed via
spanned bridges (no restriction) whilst smaller bridges and culverts are generally designed to
limit any impedance to flows. The high availably of freshwater habitats providing refugia to
biota which will likely recolonise habitats adjacent to the road reserve once construction has
been completed does negate this impact to some degree. Impacts are therefore likely to affect
local aquatic biota but without compromising the viability of these populations. As such, the
intensity of this impact is regarded as low.
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No.

Impact

C7

Loss of
regulating and
supporting
services

C8

Loss of
ecosystem
services
relevant to
communities

Significance

Moderate

Moderately
Low
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Comments
Duration: impacts are likely medium-term, due to the lengthy construction phase of a project
of this nature.
Probability: Disturbance and/or loss of aquatic biota is unavoidable and definite due to
construction activities within watercourses and associated disturbances.
Extent: The extent of impacts is regarded as regional at a project level due to the scale of the
proposed toll road which traverses 11 quaternary catchments.
Intensity: Transformation of freshwater habitats not only affects biodiversity but also the
ability of these habitats to provide regulating and supporting services within the greater
landscape. Whilst road construction will affect the ability of watercourses to perform these
functions, impacts will result in a relatively small loss at the regional scale. The demand for
these services (e.g. water quality enhancement & flood attenuation) is also relatively low
across much of the project area due to the largely undeveloped nature of the region. The
intensity of these impacts are therefore regarded as moderately-low under a standard
mitigation scenario due to the low demand for these services and high provision of services
still provided by water resources in the project area.
Duration: The loss of water resource services is permanent and linked to the loss of wetland
and riparian habitat.
Probability: Impacts are unavoidable in most instances and have been rated at definite.
Extent: Extent: The extent of impacts is regarded as regional at a project level due to the scale
of the proposed toll road which traverses 11 quaternary catchments. The project will effect a
large number of communities and stakeholders across a number of local municipalities or
tribal areas.
Intensity: Transformation of freshwater habitats will affect a range of direct use values
provided to local communities. In a number of instances key springs, grazing lands and
cultivated areas will be transformed as construction proceeds. Many of these services are
important (highly valued but not critical to) supporting / protecting vulnerable communities.
In many instances there are alternatives available albeit at some inconvenience to the
households concerned. Given SANRALs commitment to compensate communities for impacts
to livelihoods, the intensity of these impacts has been reduced to a low level.
Duration: The loss of key water resource services have been rated as medium term due to
potential time delays with agreeing on and providing appropriate compensation to affected
communities.
Probability: Impacts are unavoidable in most instances and have been rated at definite.

Operational Phase: Whilst road construction will clearly alter aquatic ecosystems, further deterioration in the status of
these resources can be anticipated during the operational phase, particularly if appropriate mitigation measures are not
implemented to reduce potential impacts (Table 52).

Table 52. Summary of impact significance for the operational phase of the project (un-mitigated).
No.

O1

Impact

Encroachmen
t by alien
vegetation

123

Significance

Comments

Moderately
Low

Extent: The project will result in the disturbance of water resources across 11 quaternary
catchments. The extent of potential alien encroachment is therefore regarded as regional.
Intensity: Whilst this represents a general risk that is relevant to both terrestrial and aquatic
ecosystems, encroachment by invasive alien plant species (IAPs) does pose a clear threat to
riparian and wetland vegetation. Given SANRAL’s standard rehabilitation requirements and
ongoing maintenance standards, alien plant infestations are unlikely to pose a major threat
to water resources. Standard rehabilitation measures will also ensure that the disturbed
areas are re-vegetated with suitable species thus aiding in the stabilisation of bare soils and
reducing the ability of invasive species to colonise disturbed areas. As such the intensity is
rated as low.
Duration: Given application SANRAL’s rehabilitation and ongoing maintenance standards it
is envisaged any encroachment will be attended to on a regular basis. As such, this impact
has been rated as a potentially permanent impact.
Probability: While impacts should be dealt with on an ongoing basis they are still highly
probable.
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No.

Impact

Significance

O2

Hydrological
impacts

Moderate

O3

Sedimentatio
n and
increased
turbidity

Moderately
Low
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Comments
Extent: The project will span 11 quaternary catchments with hydrological impacts expected
to affect a broad suite of rivers and wetlands in the study area. The extent of impacts is
therefore regarded as regional.
Intensity: Hardened surfaces and concentred flow paths will alter the patterns and timing of
flows reaching water resources (i.e. floodpeaks) and moving through them (flow diversion,
interception and flow focusing). There is also a threat that increased floodpeaks and focused
flows by road drainage could stimulate erosion of downstream ecosystems through scouring
and incision. Upstream erosion could also be stimulated if beds of water resources are
adversely impacted. Key factors negating the impact include the small area of planned
hardened surfaces (road infrastructure) relative to the broader catchment and the
application of standard best practise stormwater design principles. Based on these
considerations, the intensity of impacts is rated as moderately low.
Duration: Most hydrological alterations are likely to be permanent in nature although
impacts linked with erosion could be addressed through monitoring and maintenance
activities.
Probability: Road construction will affect local hydrology and has therefore been rated as
definite under the standard mitigation scenario.
Extent: The project will span 11 quaternary catchments with impacts expected to affect a
broad suite of rivers and wetlands in the study area. The extent of impacts is therefore
regarded as regional.
Intensity: Sediment inputs arising from road operation are likely to be limited during road
operation. Peak sediment inputs are likely to be linked with high flows when waters are often
already turbid due to existing upstream impacts. Most water resources are also likely to have
a level of assimilative capacity to buffer these impacts. The intensity of impacts is therefore
regarded as low during the operational phase.
Duration: Impacts are likely to be permanent and the aquatic ecosystem effected are likely
to recover quickly in most instances following sediment inputs.
Probability: Some increase in sediment inputs and associated turbidity is inevitable. Impacts
are therefore rated as definite.
Extent: As with other impacts, the extent of impacts is regarded as regional.

O4

Pollution of
aquatic
resources

Moderate

Intensity: There is clear evidence that polluted runoff from roads can negatively impact
aquatic ecosystems. This risk is likely to be particularly high if roads are not designed to
encourage pollution retention and runoff is discharged directly into water resources. The
proper design of road run-off infrastructure and stormwater management systems will aid in
reducing the intensity of this impact. Furthermore, the density of the road infrastructure
planned in relation to the catchment areas being crossed is low. The contribution of
pollutants is therefore likely to be low in most instances and is unlikely to cause any serious
change in aquatic biota. Whilst spillages from vehicles may occur, such impacts are likely to
be infrequent and have highly localised impacts. Increased pollutant inputs may result in
local impacts to sensitive biota. Based on the above considerations, the intensity of this
impact at the regional scale has been rated as moderately low.
Duration: Water quality impacts are likely to be permanent with aquatic biota recovering
quite rapidly following pollution events.
Probability: Contaminated runoff will enter water resources. The probability of this impact
occurring was therefore rated as definite.
Extent: As with other impacts, the extent of impacts is regarded as regional.

O5

Aquatic biota

ModeratelyLow

Intensity: Noise and light impacts are unavoidable as are unintentional roadkill’s. Species are
however still likely to be able to move through culverts which should reduce the risk of
wetland and river-dependant species being killed by traffic. The intensity of this impact is
rated as low.
Duration: Impacts will continue throughout the life of the road and have therefore been
rated as permanent.
Probability: The effect on local biota and habitat connectivity is definite.
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6.3.4 Quaternary catchment level impact significance (without
mitigation)
This section presents impact significance ratings at a quaternary catchment level. The reader is referred to Annexure I for
the individual impact significance model outputs.

6.3.4.1 Quaternary catchment T70B
Construction:


Without Mitigation: Limited new disturbance is anticipated as the new road only crosses a few minor drainage
lines that have already been impacted by existing road infrastructure. Construction-related impacts are therefore
likely to have a localised impact and will be of minor significance to water resources in the broader catchment. As
such, the significance of construction-related impacts has generally been rated as low (Table 53).

Operation:


Without Mitigation: Given that additional disturbance from road infrastructure will be limited in this catchment,
operational impacts are likely to have a very limited impact on aquatic resources. Without additional mitigation,
some further alien plant encroachment and minor impacts to downstream aquatic resources can be expected, with
the significance of impacts regarded as low.

Table 53 below summarises the significance of impacts without the application of additional project specific mitigation
measures recommended. For further details on the impact assessment the reader is referred to Annexure I.
Table 53. Table showing the impact significance without mitigation and management measures for catchment T70B.

No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct loss of wetland habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Impact to aquatic biota
Loss of regulating and supporting services
Loss of provisioning services relevant to local communities

No
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OPERATION PHASE IMPACTS

IMPACT SIGNIFICANCE
Without mitigation
Low
Low
Low
Low
Low
Low
Low
Low
IMPACT SIGNIFICANCE
Without mitigation

O1

Encroachment by alien vegetation

Low

O2

Hydrological impacts

Low

O3

Sedimentation and turbidity

Low

O4

Pollution of aquatic resources

Low

O5

Aquatic biota

Low
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6.3.4.2 Quaternary catchment T36B
Construction:


Without Mitigation: Within T36B, the road crosses the large Mzimvubu River together with a significant number
of smaller secondary drainage lines. Whilst the local catchment and secondary drainage lines are largely intact, the
Mzimvubu River has been heavily impacted by sedimentation caused by catchment impacts as well as localised
impacts to riparian habitat as a result of agricultural disturbance and alien plants. Planned road construction
activities will directly affect more than 3km of river and stream habitat in the road reserve and a single, small
natural wetland system. Whilst notable, the impact represents a relatively small loss of riparian habitat (c.a. 0.3%)
at a catchment scale. Given the permanent nature of such impacts, the significance of direct loss of river and stream
habitat has been rated as “Moderate”. Potential sediment and turbidity impacts are a concern but are negated to
some degree by the existing levels of sedimentation in the Mzimvubu River and estuary.

Operation:


Without Mitigation: Key operation-related impacts within this catchment are likely to be associated with
hydrological impacts, followed by alien plant encroachment, sedimentation and increased turbidity of water,
pollution and impacts to aquatic biota.

Table 54 below summarises the significance of impacts without the application of additional project specific mitigation
measures recommended. For further details on the impact assessment the reader is referred to Annexure I.
Table 54. Table showing the impact significance without mitigation and management measures for catchment T36B.
IMPACT SIGNIFICANCE
No

CONSTRUCTION PHASE IMPACTS
Without mitigation

C1
C2
C3
C4
C5
C6
C7
C8

Direct loss of wetland habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Impact to aquatic biota
Loss of regulating and supporting services
Loss of provisioning services relevant to local communities

Low
Moderate
Moderately-Low
Moderately-Low
Low
Moderately-Low
Low
Low
IMPACT SIGNIFICANCE

No
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OPERATION PHASE IMPACTS
Without mitigation

O1

Encroachment by alien vegetation

Moderately-Low

O2

Hydrological impacts

O3

Sedimentation and turbidity

Moderately-Low

O4

Pollution of aquatic resources

Moderately-Low

O5

Aquatic biota

Moderately-Low

Moderate
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6.3.4.3 Quaternary catchment T60K
Construction:


Without Mitigation: The planned road crosses a number of drainage lines as well as the Mntafufu River.
Approximately 2ha of wetland habitat will be directly impacted through road infrastructure with an additional 1ha
located within the road reserve. This includes a number of seepage zones, with the area of greatest impact being
a seepage wetland alongside the Mntafufu River. Impacts to aquatic habitat (rivers and wetlands) are regarded as
being of moderate to moderately-low significance in this catchment. Both wetlands and rivers also provide an
important source of water for domestic purposes with wetlands and riparian zones also being heavily utilised by
livestock for grazing. A notable impact to local direct services provided by wetlands and rivers can therefore be
anticipated and will need to be addressed through compensatory activities. Whilst a range of additional impacts
have been identified, the significance of such impacts is likely to be reduced to an acceptable level through the
application of standard mitigation measures.

Operation:


Without Mitigation: Hydrological changes are regarded as the most significant impacts due to the number of
watercourse crossings and the proximity of the proposed road to key downstream water resources. Remaining
impacts are generally of moderately low significance.

Table 55 below summarises the significance of impacts without the application of additional project specific mitigation
measures recommended. For further details on the impact assessment the reader is referred to Annexure I.
Table 55. Table showing the impact significance without mitigation and management measures for catchment T60K.
IMPACT SIGNIFICANCE
No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct loss of wetland habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Impact to aquatic biota
Loss of regulating and supporting services
Loss of provisioning services relevant to local communities

Without mitigation
Moderate
Moderately-Low
Moderately-Low
Moderately-Low
Low
Low
Moderately-Low
Low
IMPACT SIGNIFICANCE

No

127

OPERATION PHASE IMPACTS

Without mitigation

O1

Encroachment by alien vegetation

O2

Hydrological impacts

Moderately-Low

O3

Sedimentation and turbidity

Moderately-Low

O4

Pollution of aquatic resources

Moderately-Low

O5

Aquatic biota

Moderately-Low

Moderate
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6.3.4.4 Quaternary catchment T60J
Construction:


Without mitigation: In this catchment the proposed road is aligned with existing road infrastructure and is located
on the catchment divide with no direct impacts to aquatic resources anticipated. Risks associated with construction
activities are therefore regarded as low overall with a low impact significance rating.

Operation:


Without mitigation: All operational impacts were also rated as being of a low significance in this catchment given
the proposed road alignment with existing infrastructure and limited potential for further impact to aquatic
resources.

Table 56 below summarises the significance of impacts without the application of additional project specific mitigation
measures recommended. For further details on the impact assessment the reader is referred to Annexure I.

Table 56. Table showing the impact significance without mitigation and management measures for catchment T60J.
IMPACT SIGNIFICANCE
No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct loss of wetland habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Impact to aquatic biota
Loss of regulating and supporting services
Loss of provisioning services relevant to local communities

Without mitigation
Low
Low
Low
Low
Low
Low
Low
Low
IMPACT SIGNIFICANCE

No
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OPERATION PHASE IMPACTS

Without mitigation

O1

Encroachment by alien vegetation

Low

O2

Hydrological impacts

Low

O3

Sedimentation and turbidity

Low

O4

Pollution of aquatic resources

Low

O5

Aquatic biota

Low
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6.3.4.5 Quaternary catchment T60F
Construction:


Without mitigation: As with T60J above, proposed road is aligned with existing road infrastructure and is located
on the catchment divide with no direct impacts to aquatic resources anticipated. Risks associated with construction
activities are therefore regarded as low overall.

Operation:


Without mitigation: All operational impacts were also rated as being of a low significance in this catchment given
the proposed road alignment with existing infrastructure and limited potential for further impact to aquatic
resources.

Table 57 below summarises the significance of impacts without the application of additional project specific mitigation
measures recommended. For further details on the impact assessment the reader is referred to Annexure I.

Table 57. Table showing the impact significance without mitigation and management measures for catchment T60F.
IMPACT SIGNIFICANCE
No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct loss of wetland habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Impact to aquatic biota
Loss of regulating and supporting services
Loss of provisioning services relevant to local communities

Without mitigation
Low
Low
Low
Low
Low
Low
Low
Low
IMPACT SIGNIFICANCE

No
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OPERATION PHASE IMPACTS

Without mitigation

O1

Encroachment by alien vegetation

Low

O2

Hydrological impacts

Low

O3

Sedimentation and turbidity

Low

O4

Pollution of aquatic resources

Low

O5

Aquatic biota

Low
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6.3.4.6 Quaternary catchment T60H
Construction:


Without mitigation: For this catchment, the road upgrade is largely aligned with existing road infrastructure and
is located on the catchment divide. As such, direct impacts will be largely avoided (linked to a single wetland)
whilst secondary impacts have been rated as being of moderately low to low significance.

Operation:


Without mitigation: Given that the planned road alignment largely avoids water resources, operational impacts
are likely to be limited. The most notable concerns are linked with sedimentation and pollution risks which will
have limited localized impacts where runoff enters water resources.

Table 58 below summarises the significance of impacts without the application of additional project specific mitigation
measures recommended. For further details on the impact assessment the reader is referred to Annexure I.
Table 58. Table showing the impact significance without mitigation and management measures for catchment T60H.
IMPACT SIGNIFICANCE
No

CONSTRUCTION PHASE IMPACTS

Without mitigation

C1
C2

Direct loss of wetland habitat
Direct loss of river and stream habitat

C3

Hydrological impacts

C4

Sedimentation and increased turbidity

C5

Pollution of aquatic resources

Moderately-Low
Low

C6
C7

Impact to aquatic biota
Loss of regulating and supporting services

Moderately-Low

C8

Loss of provisioning services relevant to local communities

Moderately-Low
Low
Low

Low
Low
IMPACT SIGNIFICANCE

No
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OPERATION PHASE IMPACTS

Without mitigation

O1

Encroachment by alien vegetation

O2

Low

O3

Hydrological impacts
Sedimentation and turbidity

Low
Moderately-Low

O4

Pollution of aquatic resources

Moderately-Low

O5

Impact to aquatic biota

Low
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6.3.4.7 Quaternary catchment T60G
Construction:


Without Mitigation: The road alignment proposed will cross two major rivers within catchment T60G, linked to
the largely intact Msikaba estuary further downstream. Catchment T60G is also rich in freshwater habitats
(wetlands and smaller rivers and streams) with the proposed road infrastructure traversing approximately 6.2 ha
of wetland habitat with an additional 9 ha of wetland habitat likely to be impacted within the road reserve. In
addition the proposed road directly impacts >1km of smaller rivers and streams. While site conditions vary
considerably, many of the wetlands and rivers assessed are in a good condition, containing species of conservation
concern and providing important ecosystem services to local communities. As such direct impacts to wetland
habitat is regarded as being of moderately high significance. The anticipated consequence of remaining impacts is
regarded as being on low to moderately-low to low significance, provided that standard mitigation measures are
diligently applied.

Operation:


Without Mitigation: Road construction will also have a range of negative impacts during the operational phase.
The significance of these have been assessed as being of moderately low significance under a standard mitigation
scenario.

Table 59 below summarises the significance of impacts without the application of additional project specific mitigation
measures recommended. For further details on the impact assessment the reader is referred to Annexure I.
Table 59. Table showing the impact significance without mitigation and management measures for catchment T60G.
IMPACT SIGNIFICANCE
No

CONSTRUCTION PHASE IMPACTS

Without mitigation

C1

Direct loss of wetland habitat

Moderately-High

C2

Direct loss of river and stream habitat

Moderately-Low

C3
C4

Hydrological impacts
Sedimentation and increased turbidity

Moderately-Low

C5

Pollution of aquatic resources

C6

Impact to aquatic biota

C7

Loss of regulating and supporting services

C8

Loss of provisioning services relevant to local communities

Moderately-Low
Low
Low
Moderately-Low
Moderately-Low
IMPACT SIGNIFICANCE

No
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OPERATION PHASE IMPACTS
Without mitigation

O1

Encroachment by alien vegetation

Moderately-Low

O2

Moderately-Low

O3

Hydrological impacts
Sedimentation and turbidity

O4

Pollution of aquatic resources

Moderately-Low

O5

Impact to aquatic biota

Moderately-Low

Moderately-Low
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6.3.4.8 Quaternary catchment T60C
Construction:


Without Mitigation: Within T60C, the proposed road alignment intersects only four wetlands, with direct impacts
to 4.6 ha of wetland habitat within the road reserve (largely restricted to the upper reaches/head of these systems).
This impact has been rated as being of moderate significance whilst the remaining impacts have been rated as
being of moderately low to low significance.

Operation:


Without Mitigation: Road construction will also have a range of negative impacts during the operational phase.
The significance of these have been assessed as being of moderately low significance under a standard mitigation
scenario.

Table 60 below summarises the significance of impacts without the application of additional project specific mitigation
measures recommended. For further details on the impact assessment the reader is referred to Annexure I.
Table 60. Table showing the impact significance without mitigation and management measures for catchment T60C.
IMPACT SIGNIFICANCE
No

CONSTRUCTION PHASE IMPACTS
Without mitigation

C1
C2
C3
C4
C5
C6
C7
C8

Direct loss of wetland habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Impact to aquatic biota
Loss of regulating and supporting services
Loss of provisioning services relevant to local communities

Moderate
Low
Moderately-Low
Moderately-Low
Low
Moderately-Low
Moderately-Low
Moderately-Low
IMPACT SIGNIFICANCE

No
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OPERATION PHASE IMPACTS
Without mitigation

O1

Encroachment by alien vegetation

O2

Hydrological impacts

Moderately-Low

O3

Sedimentation and turbidity

Moderately-Low

O4

Pollution of aquatic resources

Moderately-Low

O5

Aquatic biota

Moderately-Low

Moderate
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6.3.4.9 Quaternary catchment T60D
Construction:


Without Mitigation: The road alignment proposed will cross three major rivers within catchment T60D, all of which
are linked to largely intact estuaries further downstream. This catchment is also rich in wetlands with the road
directly impacting on ~8ha of wetland habitat with an additional 12ha of habitat likely to be disturbed within the
road reserve. While site conditions vary considerably, many of these wetlands are in a good condition and contain
species of conservation concern, whilst also providing important goods and ecosystem services to local
communities. As such, direct impacts to wetland habitat is regarded as being of moderately high significance whilst
direct loss of riparian habitat was rated as being of moderately-low significance in this quaternary catchment.
Other impacts have been rated as being of moderately low to low significance under a standard mitigation scenario.

Operation:


Without Mitigation: Impacts of road construction on hydrological processes was assessed as being of moderate
significance under a standard mitigation scenario. Road crossings are also likely to have a significant effect on
habitat connectivity and species movement within and between wetlands and were also rated as being of
moderate significance. Remaining operational impacts can be managed to within acceptable limits under a
standard mitigation scenario and were assessed as being of low to moderate-low significance.

Table 61 below summarises the significance of impacts without the application of additional project specific mitigation
measures recommended. For further details on the impact assessment the reader is referred to Annexure I.
Table 61. Table showing the impact significance without mitigation and management measures for catchment T60D.
IMPACT SIGNIFICANCE
No

CONSTRUCTION PHASE IMPACTS
Without mitigation

C1

Direct loss of wetland habitat

Moderately-High

C2

Direct loss of river and stream habitat

Moderately-Low

C3
C4

Hydrological impacts
Sedimentation and increased turbidity

Moderately-Low

C5

Pollution of aquatic resources

C6

Impact to aquatic biota

C7

Loss of regulating and supporting services

C8

Loss of provisioning services relevant to local communities

Moderately-Low
Low
Low
Moderately-Low
Low
IMPACT SIGNIFICANCE

No
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OPERATION PHASE IMPACTS
Without mitigation

O1

Encroachment by alien vegetation

Moderately-Low

O2
O3

Hydrological impacts
Sedimentation and turbidity

Moderately-Low

O4

Pollution of aquatic resources

Moderately-Low

O5

Impact to aquatic biota

Moderately-Low

Moderate
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6.3.4.10 Quaternary catchment T60A
Construction:


Without mitigation: The planned road alignment will affect a number of wetlands and riparian areas associated
with the large Mtentwana and Mpahlanyana Rivers. A number of wetlands represent good reference examples of
intact wetland habitat supporting important plant communities. As such, the planned development was assessed
as having a moderately significant impact on wetland habitat. Direct impacts to rivers are lower as larger systems
will be crossed via bridge structures with limited impacts. The significance of secondary indirect impacts has been
assessed as being of low to moderately-low significance under a standard mitigation scenario.

Operation:


Without Mitigation: Hydrological changes are regarded as the most significant operational impact due to the
number of watercourse crossings and the proximity of the proposed road to key downstream water resources.
Water quality impacts are also a key risk in this particular quaternary due to the presence of small largely intact
estuarine habitats in close proximity to the road alignment. Remaining impacts were assessed as being of
moderately low significance.

Table 62 below summarises the significance of impacts without the application of additional project specific mitigation
measures recommended. For further details on the impact assessment the reader is referred to Annexure I.
Table 62. Table showing the impact significance without mitigation and management measures for catchment T60A.
IMPACT SIGNIFICANCE
No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct loss of wetland habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Impact to aquatic biota
Loss of regulating and supporting services
Loss of provisioning services relevant to local communities

Without mitigation
Moderate
Moderately-Low
Moderately-Low
Moderately-Low
Low
Moderately-Low
Moderately-Low
Moderately-Low
IMPACT SIGNIFICANCE

No
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OPERATION PHASE IMPACTS

Without mitigation

O1

Encroachment by alien vegetation

O2

Hydrological impacts

Moderately-Low

O3

Sedimentation and turbidity

Moderately-Low

O4

Pollution of aquatic resources

Moderately-Low

O5

Aquatic biota

Moderately-Low

Moderate
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6.3.4.11 Quaternary catchment T40E
Construction:


Without mitigation: The planned road alignment within catchment T40E is likely to impact on a single wetland
system at a location where the road re-joins with the existing N2 road alignment at Port Edward. As a result of the
limited extent of impacts to aquatic resources within this catchment, most ecological impacts are likely to be of a
low significance under a standard mitigation scenario. Direct impacts to the single wetland are notable however
as the road will be impacting directly on an intact portion of wetland habitat, representative of a diverse plant
community including numerous endemic plant species. As such, the direct impact to wetland habitat was rated as
being of moderately-low significance.

Operation:


Without mitigation: Without mitigation the significance of operational-phase impacts to aquatic resources in this
catchment can generally be regarded as low, owing to the limited extent of water resources being crossed directly
in relation to the broader catchment area.

Table 63 below summarises the significance of impacts without the application of additional project specific mitigation
measures recommended. For further details on the impact assessment the reader is referred to Annexure I.
Table 63. Table showing the impact significance without mitigation and management measures for catchment T40E.
IMPACT SIGNIFICANCE
No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct Impacts to aquatic habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Aquatic biota
Loss of regulating and supporting services
Loss of ecosystem services relevant to communities

Without mitigation
Moderately-Low
Low
Low
Low
Low
Low
Low
Low
IMPACT SIGNIFICANCE
No
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OPERATION PHASE IMPACTS
Without mitigation

O1

Impacts to aquatic habitat (alien encroachment)

Low

O2

Hydrological impacts

Low

O3

Sedimentation and turbidity

Low

O4

Pollution of aquatic resources

Low

O5

Aquatic biota

Low
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Impact Mitigation Guidelines

Responsible organizations should recognize the consequences of their impacts to the broader environment and make every
effort to ensure that the net impact of their activities is minimised and remedied wherever practically possible. Following
such an approach means internalizing environmental impacts into the cost of operations and ensuring that actions are taken
to compensate for significant impacts that result from development activities. As such, the importance of implementing
mitigation measures to address all impacts as far as practically possible, often irrespective of the apparent significance ratings
of individual impacts, should be emphasised. In practice, this requires a commitment to:


Reducing impacts where possible by avoiding or limiting impacts through changes in layout or design of road-work
activities;



Effective implementation of mitigation measures to minimise potential impacts from development activities;



Remedying on-site impacts through the rehabilitation of disturbed areas;



Implementing appropriate compensation measures for any significant residual impacts; and



Recognizing cumulative impacts and addressing these through appropriate mechanisms.

By following such an approach, road construction impacts can not only promote and stimulate local and social development
but also address local concerns and make a contribution towards a sustainable environment. This section of the report
provides details of mitigation measures designed with this philosophy in mind. This includes (i) mitigation measures designed
to limit impacts during construction and operational phases, (ii) measures designed to identify, monitor and where necessary
mitigate potential offsite impacts, (iii) guidelines to promote effective rehabilitation of disturbed sites, and (iv) preliminary
recommendations for offset activities.

6.4.1 Construction-phase mitigation measures
6.4.1.1

Standard specifications for the construction phase

A suite of standard (generic) specifications to deal with impacts of typical road construction activities on water resources are
listed here and are implemented by SANRAL as standard practice across all road construction projects (Table 64).
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Table 64. Overview of standard specifications proposed to address impacts to aquatic ecosystems during the construction phase.
C1. DIRECT LOSS OF WETLAND HABITAT
Vegetation clearing


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 vegetation removed from the road footprint and suitable for rehabilitation activities must be carefully removed and stored in an appropriate facility for rehabilitation purposes.



Appropriate access control measures must be put in place to ensure that construction activities are limited to the road servitude and that undue disturbance of wetlands is avoided.



Where feasible, limit the width of the construction zone within the road servitude so as to minimize the footprint of construction impacts on wetland habitat.



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 areas.



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 construction access in and adjacent to wetlands so as to restrict activities to within the construction zone and minimise levels of disturbance.



Excavated material/sediments/spoil from the construction zone (including any foreign materials) should not be placed or stockpiled within an area subject to flooding or regular inundation.



All foreign materials must be removed from wetlands post-construction.



Re-instate suitable indigenous vegetation in disturbed areas once construction ceases.

Direct disturbance

C2. DIRECT LOSS OF RIVER AND STREAM HABITAT
Vegetation clearing


Indigenous 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.
Direct disturbance



Appropriate access control measures must be put in place to ensure that construction activities are limited to the road servitude and that undue disturbance of watercourses is avoided.



Where feasible, limit the width of the construction zone within the road servitude so as to minimize the footprint of construction impacts on riparian habitat.



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
riparian areas.



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 construction access in and adjacent to watercourses 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.



Excavated material/sediments/spoil from the construction zone (including any foreign materials) should not be placed or stockpiled within an area subject to flooding or regular inundation.



All foreign materials and structures must be removed from channels post-construction.



Re-instate suitable indigenous vegetation in disturbed areas once construction ceases.
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C3. HYDROLOGICAL IMPACTS


Ensure that culverts are designed to cater for appropriate flood events and to limit the risk of road failure.



If water is temporarily diverted or dammed, natural flow patterns will need to be restored after construction has been completed.



Any abstraction of water for construction purposes must be approved by the Department of Water Affairs (DWS).
C4. SEDIMENTATION AND TURBIDITY



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



Stabilization practices including compaction and application of chemical stabilizers on the road surface should occur as soon as possible to reduce the risk of erosion and soil loss.



Weather forecasts from the South African Weather Bureau should be monitored to limit the erosion prone areas during a storm event and appropriate action must be taken in advance to protect
construction works should a storm event be forecasted.



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



Cut and fills should be stabilized as soon after construction as possible to reduce the risk of sedimentation and turbidity.



Appropriate erosion control and sediment retention measures must be employed and effectively managed on-site to limit the risk of sedimentation of water resources.



Any erosion points created (within or adjacent to water resources) during construction should be filled and stabilized immediately.



Where possible, activities directly impacting on wetlands and watercourses should proceed during the dry winter months (l ow or zero flow periods) in order to limit the potential for erosion linked to high
runoff rates.



During construction, flows should be diverted around active in-channel work areas (e.g. through the use of coffer dams) to help trap pollutants or sediments from being transported downstream.



Necessary erosion protection works for unstable banks and erosion gullies (e.g.: coarse rock pack, riprap and gabions) needs to be constructed to ensure that banks of watercourses are appropriately
stabilized and do not fail.



Abutments should be appropriately fortified (concrete, rock etc.) to prevent slope failure or erosion (especially abutment fill, which commonly occurs where bridges are built).



Excavated material/sediments/spoil from the construction zone (including any foreign materials) should not be placed or stockpiled within wetlands or the riparian zone of rivers in order to reduce the
possibility of material being washed downstream.



Education of workers is key to establishing good pollution prevention practices. Training programs must provide information on material handling and spill preve ntion and response to better prepare
employees in case of an emergency. Awareness training should also remind workers of good housekeeping practices including litter and pollution control.
Appropriate environmental emergency plans/procedures to ensure appropriate response to any unexpected or accidental actions or incidents are to be put in place to ensure that risks of pollution events
are mitigated.

C5. POLLUTION OF AQUATIC RESOURCES




Appropriate ablution/sanitation requirements must be established to reduce the risk contamination risks to water resources.



Appropriate control and management of batching sites to ensure that pollution risks are minimized.




The proper storage and handling of hazardous substances (hydrocarbons and chemicals) needs to be administered. All employees handling fuels and other hazardous materials are to be properly trained.
Storage containers must be regularly inspected so as to prevent leaks.
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 rivers. These activities can occur closer only if the ECO finds, in advance, no reasonable alternative and the contractors have taken appropriate steps (including s econdary containment
structures) to prevent spills and provide for prompt clean-up in the event of a spill.



Hazardous construction materials liable to spillage are to be stored in appropriate containment structures.



Storage of potentially hazardous materials must be on an impervious base within a secondary containment system such as a bund. The base and bund walls should be impermea ble to the material stored
and able to contain at least 110% of the volume stored
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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 ecosystems.



Routinely check machinery/plant for oil or fuel leaks each day before construction activities begin.



Provide drip-trays beneath standing machinery/plant.



Provide adequate waste disposal facilities (bins) and encourage workers not to litter or dispose of solid waste in the natural environment but to use available facilities for waste disposal.



Sanitation – portable toilets (1 toilet per 30 users is the norm) to be provided where construction is occurring. Workers need to be encouraged to use these facilities and not the natural environment.
Toilets should be located outside of the 1:100 yr. flood line of a watercourse or 30m or from any natural water bodies including rivers, streams and wetlands. Waste from chemical toilets should be
disposed of regularly and in a responsible manner by a registered waste contractor



Ensure that any rubbish is regularly cleared from the site.



Cement batching boards should be used for any cement batching activities. Cement products/wash not to be disposed of into the natural environment but have a designated cleaning area.



Concrete structures should be properly cured before being exposed to river flow.



Washing and cleaning of equipment should not be undertaken in or adjacent to wetlands or rivers/streams.



Mechanical plant and bowsers must not be refuelled or serviced within or directly adjacent to any watercourses (wetland & rivers).



Limit the use of equipment operating within watercourses (wetlands and rivers) to only that needed.



Spillages of fuels, oils and other potentially harmful chemicals should be cleaned up immediately and contaminants properly drained and disposed of using proper solid/hazardous waste facilities (not to be
disposed of within the natural environment). Any contaminated soil from the construction site must be removed and rehabilitated timeously and appropriately
C6. IMPACTS TO AQUATIC BIOTA
Alteration/loss of habitat template



See mitigation measures for direct impacts to water resources (C1 & C2).
Illegal harvesting of indigenous species



Appropriate environmental awareness talks must be given to workers. This must include training on the need to protect indigenous biodiversity. Key messages should include:
o
No firewood or medicinal plants may be harvested from natural areas;
o
No wild animal may under any circumstance be hunted, snared, captured, injured, killed, harmed in any way or removed from the site. This includes animals perceived to be vermin.
o
Access to sensitive habitat types (e.g. riparian and swamp forest habitat) outside of the construction zone is not permitted.



Any fauna that are found within the construction corridor should be moved to the closest point of natural or semi-natural vegetation outside the construction servitude.



Any unnecessary disturbance to natural areas must be avoided (See mitigation measures for direct impacts to aquatic habitat).

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

Indirect disturbance (noise and dust)


Working hours for construction must adhere to the SANS standards.



Ensure that employees and staff conduct themselves in an acceptable manner while on site, both during work hours and after hours.



Temporary noise pollution due to construction works should be minimized by ensuring the proper maintenance of equipment and vehicles, and tuning of engines and mufflers as well as employing low
noise equipment where possible.
A water truck may be required to suppress dust by spraying water on affected areas producing dust.
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Damage caused by fire


Adequate fire management will need to be applied to ensure that road construction activities do not cause damage to natural ecosystems



Direct compensation of affected parties will be implemented as part of the land acquisition process.

C6. LOSS OF PROVISIONIONG AND SERVICES RELEVANT TO LOCAL COMMUNITIES

6.4.1.2

Project-specific specifications for the construction phase

This section covers project-specific specifications identified in additional to generic mitigation measures dealing with key impacts identified during the construction phase (Table 65). Please
note that this specifically excludes compensatory requirements which will need to be determined in consultation with regulating authorities in light of existing biodiversity offset obligations
outlined in the RoD for this project.

Table 65. Summary of project-specific mitigation measures proposed to address construction-related impacts on aquatic ecosystems.
IMPACT
C1

DIRECT LOSS OF WETLAND
HABITAT

CONTEXT
The loss of habitat and functioning
associated with wetlands directly
impacted by road construction.

MITIGATION OBJECTIVE
Minimise the extent of wetland areas
affected by road construction

SPECIFIC MITIGATION MEASURES



In some instances, the road is
aligned with a wetland and will
destroy these existing features.
Given drainage patterns, water
flow will still need to be
maintained parallel to the road
unto such time as it re-joins a
natural drainage feature.

Re-instate wetland habitat adjacent to the
road where possible.
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Ensure that wetland areas impacted by construction activities are
rehabilitated using the most appropriate techniques (See method statement
for rehabilitation of disturbed water courses).
Opportunities to re-create wetland habitat alongside the road (rather than
channelling flows through a drain) should be considered in this scenario so as
to reduce the net impact of habitat loss.
A botanist must be employed to rescue plant species of conservation concern
prior to earthworks activities. Key species include identified during the rapid
assessment undertaken include:
o
Psoralia abbottii;
o
Podalyria veluntina; and
o
Leucadendron spissifolium subsp. Natalense.
A preliminary list of locations where these important plant species were
observed in contained in Method Statement 3: Rehabilitation of Disturbed
Watercourses. It is important to note however that this is not a
comprehensive list of sites where these species are likely to occur. A more
thorough search is therefore recommended prior to road construction
activities.
Rescued plants should be replanted in appropriately selected locations as part
of rehabilitation activities.
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IMPACT
C2

DIRECT LOSS OF RIVER AND
STREAM HABITAT

CONTEXT
The loss of habitat and functioning
associated with riparian zones
directly impacted by road
construction.
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MITIGATION OBJECTIVE
Minimise the extent of river and stream
habitat affected by road construction

SPECIFIC MITIGATION MEASURES








C3

In some instances, the road is
aligned with a river or stream and
will destroy these existing
features. Given drainage patterns,
water flow will still need to be
maintained parallel to the road
unto such time as it re-joins a
natural drainage feature.

Re-instate river / stream habitat adjacent
to the road where possible.

Where the road fill impinges on
the margins of valley floors
(including floodplains), the width
across which flows are able to
spread may be reduced. This
reduction in width affects flows to
downstream areas, may cause
impoundments upstream and
increase the erosive energy of
through flows which can lead to
vertical channel incision.

Where possible, crossings should be
constructed in such a manner that
interference to natural flow patterns is
minimised and that they can
accommodate natural flooding events
without concentrating flows in the
downstream channel.



Where the road intercepts/crosses
un-channelled or seepage
wetlands, downstream areas can
be starved of water inputs thus
altering the hydrological
functioning of the system.
Alternatively, the upstream
portions may become wetter thus

Ensure that the natural patterns of diffuse
flow are maintained post construction.
Flows must not be concentrated to
downstream areas but spread across the
entire HGM unit as close as practically
possible to pre-construction conditions.







Elevated bridges (rather than large culverts) will be constructed across large
rivers where possible in order to minimize the extent of river and stream
habitat impacted.
The design of bridge infrastructure has been undertaken in order to minimize
impacts to instream and riparian habitats (e.g. by limiting the number of piers
/ placing these outside of the active channel).
Ensure that riparian habitat impacted by construction activities is
rehabilitated using the most appropriate techniques (See method statement
for rehabilitation of disturbed water courses).
Opportunities to re-create stream / river habitat alongside the road (rather
than channelling flows through a drain) should be considered so as to reduce
the net impact of habitat loss.
The new feature should mimic the natural drainage feature as far as possible
(e.g. same channel dimensions) but will need to be considered on a site-by
site basis.
The need for revetment works to stabilize and maintain the bed of the new
watercourse will also need to be considered.

HYDROLOGICAL IMPACTS




Lateral constriction of large
river and floodplain systems

Interference with seepage
inputs into/through
wetlands at crossing points
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Elevate bridges above the 1:100 year flood line where possible (e.g. large
bridges);
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.

Course bedding material/geotextile wrapped dump rock must be used
wherever the road crosses wetlands to encourage sub-surface flows.
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IMPACT

CONTEXT
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MITIGATION OBJECTIVE

SPECIFIC MITIGATION MEASURES

altering the wetland
characteristics.






Drainage of wetlands to
promote improve the
efficiency of road drainage

Temporary drains may be created
in wetland areas to intercept flows
and improve site accessibility
during construction.

Ensure that the natural patterns of diffuse
flow are maintained post construction.
Drainage of upstream or downstream
areas is not permitted.



Focusing surface flow within
wetlands characterized by
diffuse surface flows at
crossing points

Roads crossing broad unchannelled valley bottom wetlands
will require drainage to allow
through flow of surface waters.
Should this drainage be
inadequate (limited culverts) water
will dam behind the road structure
and cause concentrated flow paths
downstream of the road. This may
lead to preferential flow paths and
the development of erosion
channels.

Road drainage should ensure that flows
are spread across the HGM unit
downstream of the road as close as
practically possible to pre-construction
conditions.



Lowering of the original base level
of the wetland or watercourse
increases the longitudinal profile
of the system. This increase in
gradient increases the velocity of
flows and associated erosive
power which can result in erosion
and incision of upstream
watercourses.

The construction should not reduce the
natural bed or ground level of a
watercourse.



Lowering the natural base
level of a watercourse












Interference with flow
patterns during construction
activities
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The use of diversions and/or
cofferdams will be required for the
purpose of constructing bridge
foundations and substructures.

Limit the impact of temporary diversion
and cofferdams on water resources




Any drainage of wetland areas must be restricted to the road servitude (no
drainage of wetlands outside of the road reserve is permitted).
Drains established during construction must be removed and the natural
topographical profile of the wetland must be reinstated prior to revegetation.

A series of minor secondary portal (rather than piped) culverts must be
installed at natural low points across the width of any broad (>50m wide)
unchannelled valley bottom wetlands so as to maintain diffuse surface flows
to downstream wetland areas.
Note: This is not required for systems characterized largely by sub-surface
seepage (e.g. hillslope seeps).

Reinstate the longitudinal and cross-sectional profile of any impacted
watercourses (other than those directly affected by the road footprint) to its
pre-construction geometry (no change in channel bed elevation and banks not
to be steepened).
Culverts should be installed such that their invert levels match the natural
wetland/stream bed levels that existed prior to construction;
Crossings that are installed below the natural ground level are to be
constructed with an appropriate drop inlet structure 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;
In some instances it may be appropriate to construct a drop inlet structure on
the upstream side of the culvert with overflow walls raised slightly above the
natural ground level. This will encourage the development of an area that will
remove sediment from the water as well as lead to the establishment wetland
habitat that will enhance water quality.
Under no circumstance should a river be dammed in such a manner as to
totally restrict the flow.
Water diversions must be temporary and only one diversion will be made at a
time.
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Abstraction of water for use
during construction
activities

CONTEXT

Direct abstraction of water for use
during construction activities.

Feb. 2016

MITIGATION OBJECTIVE

Ensure that abstraction does not unduly
impact the water resource

SPECIFIC MITIGATION MEASURES


Ensure that any coffer dams are designed and installed and removed
according to best-practice (See Method statement for cofferdams)



Large perennial rivers should be used as far as possible rather than
abstracting from small streams.
Where only small streams are available, multiple abstraction points should be
used rather than single points to reduce impacts on flows on individual
watercourses.
Excavating in wetlands to intercept groundwater or diffuse surface flows is
not permitted.
Where possible, plants should be cut down to ground level instead of being
removed completely to stabilise the soil during land-clearing operations.
Install sediment barriers (e.g. silt fences, sandbags, hay bales, earthen filter
berms, retaining walls and check dams) across the entire construction right of
way at all wetland and watercourse crossings 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 banks of any stream diversion must be protected (e.g. sandbags, plastic
liners or coarse rock) to prevent scouring.
If sandbags are used to temporarily divert/impound water then these bags
should be in good condition.
Dewater in a manner that does not cause erosion and does not result in
heavily silt-laden water flowing into any watercourse. Water must be
pumped out into a well vegetated area some distance from any watercourse
to facilitate sediment trapping and reduce the chance of sediment entering
wetlands/rivers.
EO/ECO should perform periodic visual inspections of on-site water quality,
identifying the source of any rapid increases in turbidity of surface waters and
remedying this where necessary (See monitoring plan).




C4

SEDIMENTATION AND
TURBIDITY

Road construction can increase
water turbidity and cause
sedimentation of downstream
water resources

To ensure that risks of sedimentation and
turbidity are minimised so as to limit
potential impacts on aquatic resources.










Increased erosion of water
resources outside the road reserve

To ensure that risks associated with
concentrated / elevated flows are
appropriately managed





C5

POLLUTION OF AQUATIC
RESOURCES
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A range of construction activities
pose a pollution risk to water
resources

To limit pollution of aquatic resources



Collection of additional baseline monitoring data for vulnerable water
resources.
Implementation of a monitoring programme during construction to assess
impacts and inform the need for rehabilitation activities.
Install protective works and stabilizing structures (e.g.: gabions, renomattresses) where necessary to pro-actively stabilize and protect eroded
areas or headcuts upstream and downstream of crossing points that could be
exacerbated by road impacts (particularly storm water runoff).
N/A - Adequately addressed through standard specifications.

Specialist Aquatic Assessment: N2 Wild Coast Toll Highway
IMPACT
C6

IMPACTS TO AQUATIC BIOTA

C7

LOSS OF REGULATING AND
SUPPORTING SERVICES

C8

LOSS OF ECOSYSTEM SERVICES
RELEVANT TO LOCAL
COMMUNITIES

CONTEXT
This refers to both direct and
indirect impacts to aquatic biota.
Direct loss of key services
associated with wetland loss

Direct impact on livelihoods of
local communities that are reliant
on water resources.

Feb. 2016

MITIGATION OBJECTIVE

SPECIFIC MITIGATION MEASURES

Minimise impacts to aquatic biota.



Minimise the extent of wetland areas
affected by road construction



Re-instate wetland habitat adjacent to the
road where possible.
To provide ‘in kind’ services through
offset activities, or substitute services
acceptable to affected communities,
for residual impacts on key provisioning
or cultural services, to ensure that these
communities are at least as well off as
prior to the development taking place.



Application of general mitigation measures should be largely sufficient to
address this potential impact.
Very little can be done to avoid or mitigate the residual loss of these services.

Compensation will be addressed through the land acquisition process for the
project (as specified in the RoD). It is however important that this process
specifically consider impacts to livelihood benefits linked to impacts of the
road on water resources.

6.4.2 Operation-phase mitigation measures
6.4.2.1

Standard specifications for the operational phase

A suite of standard (generic) mitigation measures to deal with typical road operational activities are defined here and are implemented by SANRAL as standard practice across all road
construction projects (Table 66).

Table 66. Overview of generic mitigation measures proposed to address impacts to aquatic ecosystems during the operational phase.
O1. ENCROACHMENT BY ALIEN VEGETATION



All areas disturbed by construction activities must be rehabilitated to an acceptable state once construction activities have cea sed and should be monitored afterwards to prevent disturbed areas from being
colonised by exotic species and weeds.
Implement an alien invasive control programme to limit the impacts of alien invasive vegetation on natural habitats.



Regular monitoring and long-term control of alien invasive plants within the construction servitude.
O2. HYDROLOGICAL IMPACTS



Road drainage must be designed according to SANRAL’s drainage manual in order to cater for the risk of flood damage to road infrastructure.



Road drainage must be designed so as to reduce the risk of erosion at discharge points.
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O3. SEDIMENTATION AND TURBIDITY


Undertake regular maintenance activities to ensure that erosion problems within the road reserve are identified and addressed through appropriate erosion control measures.



An emergency response plan must be prepared and implemented in case of accidental spillage of hazardous materials.



Noise, light and dust disturbances as well as unintentional road kills are unavoidable given the nature of this project.

O4. POLLUTION OF AQUATIC RESOURCES

O5. IMPACTS TO AQUATIC BIOTA

6.4.2.2

Project-Specific specifications for the operational phase

This section covers project-specific mitigation measures dealing with key impacts identified during the operation-phase (Table 67). Please note that this specifically excludes compensatory
requirements which will need to be determined in consultation with regulating authorities in light of existing biodiversity offset obligations outlined in the RoD for this project.
Table 67. Summary of specific mitigation measures proposed to address operation-related impacts on aquatic ecosystems.
IMPACT
O1
O2

Direct impacts to aquatic
habitat
Hydrological impacts

145

CONSEQUENCE
Degradation of aquatic habitat and
associated values.
Depending on the orientation of
the road and the location of runoff
points from the road, peak
discharges as well as quantities of
storm water delivered to
downstream water resources may
be greatly increased. This may
cause erosion and vertical incision
of wetlands and the mobilisation
and transportation of sediment to
downstream aquatic resources.

MITIGATION OBJECTIVE
Minimise risks of further habitat loss
during the operational phase.
The roads should not increase the peak
discharge and quantity of water entering
the water courses/wetlands i.e. the peak
discharge and quantities of storm water
runoff entering the water
courses/wetlands post construction
should match the pre-construction
scenario as far as practicable.

SPECIFIC MITIGATION MEASURES


N/A - Application of general mitigation measures should be sufficient to
address this potential impact.
Sustainable surface drainage systems must be designed and implemented to
reduce potential impacts to aquatic resources. Specific mitigation measures
recommended include:

Reduce the volumes of flows deflected into the watercourse through an
appropriate drainage / storm water system. Infiltration should be promoted
by means of oversized grassed side drains/swales, retention cells etc.

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
the 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 dissipator blocks are to be specified
at all discharge points to break the energy of the storm water.

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.

The location of run-off points should be located to minimise concentrated
flows directly into wetlands and watercourses.
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IMPACT

CONSEQUENCE
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MITIGATION OBJECTIVE

SPECIFIC MITIGATION MEASURES




O3

Sedimentation and turbidity

O4

Pollution of aquatic resources

The alteration in the physical
characteristic off water courses as
a result of increased turbidity and
sediment deposition
Highway run-off contains various
toxic contaminants which will
enter wetlands and water courses
through road drainage. Pollutants
that collect on the road surface are
washed away with the early
portion of storm run-off causing
“first flush” of containments into
water courses.

To ensure that risks of sedimentation and
turbidity are minimised so as to limit
potential impacts on aquatic resources.



Ideally storm water containing
containments would be filtered or
allowed dissipate into well vegetation
areas before reaching water resources.











O5

Impacts to aquatic biota
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This refers to both direct and
indirect impacts to aquatic biota.

Minimise habitat fragmentation by
accommodating movement of aquatic
biota.



Armouring of the downstream buffer zones area (e.g. reno-mattresses with
vetiver bands) must be installed below all storm water outlets prior to flows
entering downstream watercourses.
Where possible, install culverts in the side drains upstream of the approaches
to the wetlands to discharge water onto the downslope side of the road
rather than having the storm water discharging directly into the
wetlands/water courses.
N/A – Sustainable surface drainage systems (see above) and general
mitigation measures should be sufficient to address this potential impact.

Wherever possible, oversized vegetated swales/side drains should be
specified rather than concrete lined channels or V-drains. These features
should be well vegetated with appropriate species and stabilized by means of
gabion or concrete cut off walls (where applicable) to prevent erosion and
vertical incision.
Where concrete side drains are to be specified, the design team should
consider disconnecting the impervious sections at regular intervals with
vegetated sections to promote infiltration and enhance water quality.
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 at a single point. This will avoid scouring and sedimentation
downstream.
Concrete lined storm water canals/side drains should not discharge directly
into a wetland or water course, but rather into the buffer zones to allow for
the trapping of sediment and contaminants prior to them entering the
sensitive environments.
Where possible, side drains should incorporate a blind spreader canal that is
to be constructed level and parallel to the buffer zones. This will allow for the
dissipation of the water over a large area rather than having concentrated
flows at a single outlet point.
Large river systems are to be crossed via spanned bridges (no restriction) in
order to minimize impacts to aquatic habitat and biota. In the case of
wetlands and smaller drainage lines, the additional project-level specifications
designed to address hydrological impacts will also serve to limit impacts on
aquatic biota.
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Assessment of Impact significance (with mitigation)

6.5

This section of the report provides a description of the anticipated residual impact significance with the implementation of
additional project specific recommended mitigation, management and monitoring guidelines. This has been based on the
assumption that all best practise construction principle and techniques as well as all mitigation measures have been
implemented wherever practically feasible.

In order to take into account the cumulative and downstream impacts of proposed activities, this assessment has been
undertaken at two scales. The first is at a project level where impact significance is considered at its broadest scale that
essentially includes all activities along the length of the project. Impacts are then also rated at a quaternary catchment level
in order to better assess potential impacts to aquatic resources within more clearly defined watersheds. This enables one to
differentiate between catchments where road building will cause widespread disturbance compared with others where the
road only passes through a small portion of the catchments area. It also allows one to take specific sensitivities of the
receiving environment into account such as the sensitivities of local aquatic biota to certain impacts and that of downstream
estuaries which are sensitive by nature to catchment related impacts. A summary of the assessment at both a quaternary
catchment and project level is presented below.

Note: For many impacts, significance may not be reduced by a class through mitigation, however it is important to note that
this does not imply that impacts cannot be mitigated and will remain despite mitigation efforts. It is important to implement
recommended mitigation measures regardless as they mitigate in-situ impacts that may not be reflected at a quaternary
catchment level of impact assessment.

6.5.1 Project level impact significance (with mitigation)
As discussed in Section 6.2, road construction is likely to have a range of negative impacts on the aquatic environment. These
impacts have been systematically evaluated based on an understanding of the extent and nature of the proposed
development at both a quaternary catchment and project level. The results of this assessment with additional project
specific mitigation applied are presented in this section of the report. Mitigation measures have been specifically developed
to try and minimise the impact of construction activities on aquatic ecosystems. Whilst these are largely focussed on
addressing secondary impacts, they will serve to reduce the overall significance of the planned development on aquatic
resources. For further details on the impact assessment the reader is referred to Annexure I.

Construction:


A summary of the changes in significance of potential impacts to aquatic ecosystems anticipated as a result of planned
road construction activities is presented in Table 68, below. This shows that the significance of direct impacts to
wetlands and rivers will remain moderately high despite practical steps that can be taken to limit disturbance to the
road servitude. The loss of regulatory and supporting services provided by these ecosystems will not be addressed
through on-site mitigation and rehabilitation activities and is still rated as being of moderate significance. Proposed
mitigation measures will serve to reduce the significance of a range of secondary impacts however, emphasizing the
importance of ensuring that project-specific mitigation measures identified are appropriately and timeously
implemented during the construction process.
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Table 68. Summary of impact significance assessment for the construction phase (with mitigation).
No.

IMPACT

C1

Direct loss of
wetland habitat

C2

Without
mitigation

With
Mitigation

Comments
Given that the road alignment is now fixed, there is little
opportunity to reduce direct impacts to water resources during the
construction process through realignment, apart from minimising
areas of disturbance associated with road construction activities.
As such, residual impacts will remain moderately high, with an
estimated cumulative loss of 50.2 hectare equivalents of intact
wetland habitat.
As with wetlands, there is little opportunity to reduce direct
impacts to rivers and streams during the construction process. As
such, residual impacts will remain moderately, with an estimated
loss of 4.7km of intact river and riparian habitat associated with
minor drainage lines. Impacts to major rivers will be largely
mitigated through appropriate bridge/crossing design which will
result in limited impacts to these large river systems.
Specific mitigation measures including road crossing design,
method statements and rehabilitation and monitoring
recommendations should reduce the overall significance of this
impact to moderately low.

ModeratelyHigh

ModeratelyHigh

Direct loss of river
and stream habitat

Moderate

Moderate

C3

Hydrological
impacts

Moderate

ModeratelyLow

C4

Sedimentation and
increased turbidity

Moderate

ModeratelyLow

C5

Pollution of aquatic
resources

ModeratelyLow

ModeratelyLow

C6

Aquatic biota

ModeratelyLow

ModeratelyLow

C7

Loss of regulating
and supporting
services

Moderate

Moderate

There is little that can be done to address the loss of regulating and
supporting services which are provided by wetland and riparian
habitat. As such the significance remains moderate.

C8

Loss of ecosystem
services relevant to
communities

ModeratelyLow

Apart from the compensatory measures to be implemented by
SANRAL, there is little that can be done to address the loss of
ecosystem goods and services that are important for local
communities and livelihoods in the short-term. As such the
significance remains moderately Low.

ModeratelyLow

Specific mitigation measures recommended are likely to reduce the
intensity of impacts to low if properly implemented. This reduces
the overall significance of these impact to moderately low.
Specific mitigation measures recommended are unlikely to reduce
the intensity or likelihood of these impacts beyond moderately low
levels.
The short term impacts associated with construction activities
within and across water resources will result in unavoidable
impacts to aquatic biota. Additional project specific mitigation
measures are unlikely to reduce the intensity or probability of
these impacts and they remain of moderately low significance.

Operation:


Whilst a range of potentially significant impacts were identified that could impact aquatic resources during the
operational phase of the road development project, a number of these can be effectively mitigated through appropriate
mitigation measures. This includes the risk/potential for alien plant encroachment, erosion and turbidity, which can be
effectively addressed through appropriate road design, regular monitoring and appropriate maintenance and
rehabilitation of the areas affected. Other risks such as impacts to hydrology and pollution/contamination risk are more
difficult to mitigate during operation and are likely to still have some impact on aquatic resources despite the
recommended mitigation measures. A summary of the significance of operational-phase impacts, highlighting changes
in response to proposed mitigation, is provided in Table 69, below.
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Table 69. Summary of impact significance assessment for the operational phase (with mitigation).
Without
mitigation

With
Mitigation

ModeratelyLow

ModeratelyLow

Hydrological impacts

Moderate

ModeratelyLow

O3

Sedimentation and
increased turbidity

ModeratelyLow

ModeratelyLow

O4

Pollution of aquatic
resources

Moderate

ModeratelyLow

Aquatic biota

ModeratelyLow

ModeratelyLow

No.
O1

IMPACT
Impacts to aquatic
habitat (alien
encroachment)

O2

O5
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Comments
Proactive rehabilitation together with implementation of
monitoring recommendations is likely to reduce the intensity of
this impact with an overall reduction in impact significance to
moderately low.
Project specific stormwater management recommendations and
road crossing design measures are likely to reduce the intensity of
this impact with an overall reduction in impact significance to
moderately low.
Additional mitigation measures are unlikely to reduce the intensity
and overall significance of this impact, which is already moderately
low.
Diffuse water quality impacts from road run-off are unavoidable,
especially following larger rainfall events when the ‘first flush’ of
pollutants enter water resources. Additional project specific
mitigation may have some positive benefits but is unlikely to
reduce this impact beyond moderately low levels.
Little can be done to address noise and light pollution impacts.
Whilst careful design of road crossings will assist in improving
passage for wildlife, some road kills are inevitable. As such the
overall significance remains at a moderately low level.
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6.5.2 Quaternary catchment level impact significance (with mitigation)
This section presents the construction/operation impact significance ratings for each quaternary catchment with additional
mitigation measures applied. A summary of impacts across all quaternary catchments is presented in Table 70, below. This
clearly shows how expected impacts to water resources vary across the study area. The most significant impacts are linked
with catchments T60D and T60G which are characterised by extensive wetland habitat. It is also worth noting that the most
significant impacts to river and stream habitat will take place in catchment T36B which is characterised by rivers and streams
rather than large wetland systems. Impacts to water resources across a number of the catchments are also low, and is
typically due to the planned road being aligned with existing road infrastructure, crossing a small portion of the catchment
and/or being aligned with hilltops with few watercourse crossing points.
Table 70. Summary of predicted impact significance (with mitigation) across the range of quaternary catchments traversed
by the proposed N2 Wild Coast Toll Highway.

Further details of expected impacts are discussed for each quaternary catchment in this section of the report. The reader is
referred to Annexure I. for the individual impacts significance models.

Note: For many impacts, significance may not be reduced by a class through mitigation, however it is important to note that
this does not imply that impacts cannot be mitigated and will remain despite mitigation efforts. It is important to implement
recommended mitigation measures regardless as they mitigate in-situ impacts that may not be reflected at a quaternary
catchment level of impact assessment.
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Quaternary catchment T70B

Construction:


With Mitigation: given the limited impacts expected in this catchment overall significance remains low.

Operation:


With Mitigation: given the limited impacts expected in this catchment overall significance remains low.

Table 71 below summarises the significance of impacts with the application of recommended mitigation measures. For
further details on the impact assessment the reader is referred to Annexure I.
Table 71. Table showing the impact significance without mitigation and management measures for catchment T70B.

No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct Impacts to aquatic habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Aquatic biota
Loss of regulating and supporting services
Loss of ecosystem services relevant to communities

No

OPERATION PHASE IMPACTS

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

O1

Encroachment by alien vegetation

Low

Low

O2

Hydrological impacts

Low

Low

O3

Sedimentation and increased turbidity

Low

Low

O4

Pollution of aquatic resources

Low

Low

O5

Aquatic biota

Low

Low
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Quaternary catchment T36B

Construction:


With Mitigation: Construction-related impacts are unlikely to be reduced significantly more with the application
of project-specific recommendations stipulated in this report.

Operation:


With Mitigation: While impact significance remains largely unchanged, key hydrological impacts can be addressed
through specific design recommendations. These impacts can be reduced to moderately low levels.

Table 72 below summarises the significance of impacts with the application of recommended mitigation measures. For
further details on the impact assessment the reader is referred to Annexure I.
Table 72. Table showing the impact significance without mitigation and management measures.

No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct Impacts to aquatic habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Aquatic biota
Loss of regulating and supporting services
Loss of ecosystem services relevant to communities

No

OPERATION PHASE IMPACTS

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Low
Moderate
Moderately-Low
Moderately-Low
Low
Moderately-Low
Low
Low

Low
Moderate
Moderately-Low
Moderately-Low
Low
Moderately-Low
Low
Low

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Moderately-Low

Moderately-Low

Moderate

Moderately-Low

Moderately-Low

Moderately-Low

O1

Encroachment by alien vegetation

O2

Hydrological impacts

O3

Sedimentation and increased turbidity

O4

Pollution of aquatic resources

Moderately-Low

Moderately-Low

O5

Aquatic biota

Moderately-Low

Moderately-Low
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Quaternary catchment T60K

Construction:


With Mitigation: While impact significance remains largely unchanged, hydrological impacts can be reduced to
moderately low levels through the implementation of additional project-level specifications identified.

Operation:


With Mitigation: While impact significance remains largely unchanged, key hydrological impacts can be addressed
through specific design recommendations. These impacts can be reduced to moderately low levels.

Table 73 below summarises the significance of impacts with the application of recommended mitigation measures. For
further details on the impact assessment the reader is referred to Annexure I.
Table 73. Table showing the impact significance without mitigation and management measures for catchment T60K.

No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct Impacts to aquatic habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Aquatic biota
Loss of regulating and supporting services
Loss of ecosystem services relevant to communities

No

OPERATION PHASE IMPACTS

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Moderate
Moderately-Low
Moderately-Low
Moderately-Low
Low
Low
Moderately-Low
Low

Moderate
Moderately-Low
Low
Moderately-Low
Low
Low
Moderately-Low
Low

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Moderately-Low

Moderately-Low

Moderate

Moderately-Low

Moderately-Low

Moderately-Low

O1

Encroachment by alien vegetation

O2

Hydrological impacts

O3

Sedimentation and increased turbidity

O4

Pollution of aquatic resources

Moderately-Low

Moderately-Low

O5

Aquatic biota

Moderately-Low

Moderately-Low
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Quaternary catchment T60J

Construction:


With Mitigation: Given the limited impacts expected in this catchment overall significance remains low.

Operation:


With Mitigation: Given the limited impacts expected in this catchment overall significance remains low.

Table 74 below summarises the significance of impacts with the application of recommended mitigation measures. For
further details on the impact assessment the reader is referred to Annexure I.
Table 74. Table showing the impact significance without mitigation and management measures for catchment T60J.

No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct Impacts to aquatic habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Aquatic biota
Loss of regulating and supporting services
Loss of ecosystem services relevant to communities

No

OPERATION PHASE IMPACTS

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

O1

Encroachment by alien vegetation

Low

Low

O2

Hydrological impacts

Low

Low

O3

Sedimentation and increased turbidity

Low

Low

O4

Pollution of aquatic resources

Low

Low

O5

Aquatic biota

Low

Low
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Quaternary catchment T60F

Construction:


With Mitigation: Given the limited impacts expected in this catchment overall significance remains low.

Operation:


With Mitigation: Given the limited impacts expected in this catchment overall significance remains low.

Table 75 below summarises the significance of impacts with the application of recommended mitigation measures. For
further details on the impact assessment the reader is referred to Annexure I.
Table 75. Table showing the impact significance without mitigation and management measures for catchment T60F.

No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct Impacts to aquatic habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Aquatic biota
Loss of regulating and supporting services
Loss of ecosystem services relevant to communities

No

OPERATION PHASE IMPACTS

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Low
Low
Low
Low
Low
Low
Low
Low

Low
Low
Low
Low
Low
Low
Low
Low

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

O1

Encroachment by alien vegetation

Low

Low

O2

Hydrological impacts

Low

Low

O3

Sedimentation and increased turbidity

Low

Low

O4

Pollution of aquatic resources

Low

Low

O5

Aquatic biota

Low

Low
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Quaternary catchment T60H

Construction:


With Mitigation: Project-specific recommendations will have little further impact on reducing impact significance
during construction.

Operation:


With Mitigation: Given the limited impacts expected in this catchment overall significance remains low to
moderately low.

Table 76 below summarises the significance of impacts with the application of recommended mitigation measures. For
further details on the impact assessment the reader is referred to Annexure I.
Table 76. Table showing the impact significance without mitigation and management measures for catchment T60H.

No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct Impacts to aquatic habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Aquatic biota
Loss of regulating and supporting services
Loss of ecosystem services relevant to communities

No

OPERATION PHASE IMPACTS

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Moderately-Low
Low
Low
Moderately-Low
Low
Low
Moderately-Low
Low

Moderately-Low
Low
Low
Moderately-Low
Low
Low
Moderately-Low
Low

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

O1

Encroachment by alien vegetation

Low

Low

O2

Hydrological impacts

Low

Low

O3

Sedimentation and increased turbidity

Moderately-Low

Moderately-Low

O4

Pollution of aquatic resources

Moderately-Low

Moderately-Low

O5

Aquatic biota

Low

Low
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Quaternary catchment T60G

Construction


With Mitigation: While managing construction activities can serve to limit the area of wetland and riparian habitat
impacted, residual loss of wetland habitat will still remain significant. Some reduction in the significance of
hydrological i and sedimentation impacts can be expected through the application of additional project-specific
mitigation measures identified.

Operation


With Mitigation: Whilst key design measures will serve to further reduce operational impacts, impacts are still
rated as moderately-low under a post-mitigation scenario.

Table 77 below summarises the significance of impacts with the application of recommended mitigation measures. For
further details on the impact assessment the reader is referred to Annexure I.
Table 77. Table showing the impact significance without mitigation and management measures for catchment T60G.

No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct Impacts to aquatic habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Aquatic biota
Loss of regulating and supporting services
Loss of ecosystem services relevant to communities

No

OPERATION PHASE IMPACTS

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Moderately-High
Moderately-Low
Moderately-Low
Moderately-Low
Low
Low
Moderately-Low
Moderately-Low

Moderately-High
Moderately-Low
Low
Low
Low
Low
Moderately-Low
Moderately-Low

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

O1

Encroachment by alien vegetation

Low

Low

O2

Hydrological impacts

Moderately-Low

Moderately-Low

O3

Sedimentation and increased turbidity

Moderately-Low

Moderately-Low

O4

Pollution of aquatic resources

Moderately-Low

Moderately-Low

O5

Aquatic biota

Moderately-Low

Moderately-Low
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Quaternary catchment T60C

Construction


With Mitigation: Proposed project-specific mitigation measures will help top reduce construction risks to some
extent. The significance of most impacts remain unchanged to those expected under a standard mitigation
scenario with the exception of impacts to aquatic biota which are reduced further in response to new project-level
design specifications included.

Operation


With Mitigation: With appropriate mitigation, all operational phase impacts can all be effectively mitigated to a
moderately low level.

Table 78 below summarises the significance of impacts with the application of recommended mitigation measures. For
further details on the impact assessment the reader is referred to Annexure I.
Table 78. Table showing the impact significance without mitigation and management measures for catchment T60C.

No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct Impacts to aquatic habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Aquatic biota
Loss of regulating and supporting services
Loss of ecosystem services relevant to communities

No

OPERATION PHASE IMPACTS

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Moderate
Low
Moderately-Low
Moderately-Low
Low
Moderately-Low
Moderately-Low
Moderately-Low

Moderate
Low
Moderately-Low
Moderately-Low
Low
Low
Moderately-Low
Moderately-Low

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Moderately-Low

Moderately-Low

Moderate

Moderately-Low

Moderately-Low

Moderately-Low

O1

Encroachment by alien vegetation

O2

Hydrological impacts

O3

Sedimentation and increased turbidity

O4

Pollution of aquatic resources

Moderately-Low

Moderately-Low

O5

Aquatic biota

Moderately-Low

Moderately-Low
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Quaternary catchment T60D

Construction:


With Mitigation: The design of road crossings over major rivers includes elevated bridges which will limit direct
impacts on these important water resources as far as possible. Further project-level design specifications will result
in slight changes to expected construction impacts including a reduction in expected hydrological and
sedimentation impacts during the construction period.

Operation:


With Mitigation: With appropriate mitigation, hydrological impacts can be reduced to a moderately-low
significance level.

Table 79 below summarises the significance of impacts with the application of recommended mitigation measures. For
further details on the impact assessment the reader is referred to Annexure I.
Table 79. Table showing the impact significance without mitigation and management measures for catchment T60D.

No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct Impacts to aquatic habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Aquatic biota
Loss of regulating and supporting services
Loss of ecosystem services relevant to communities

No

OPERATION PHASE IMPACTS

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Moderately-High
Moderately-Low
Moderately-Low
Moderately-Low
Low
Low
Moderately-Low
Moderately-Low

Moderately-High
Moderately-Low
Low
Low
Low
Low
Moderately-Low
Moderately-Low

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Moderately-Low

Moderately-Low

Moderate

Moderately-Low

O1

Encroachment by alien vegetation

O2

Hydrological impacts

O3

Sedimentation and increased turbidity

Moderately-Low

Moderately-Low

O4

Pollution of aquatic resources

Moderately-Low

Moderately-Low

O5

Aquatic biota

Moderately-Low

Moderately-Low
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6.5.2.10 Quaternary catchment T60A
Construction:


With mitigation: Whilst mitigation measures have been designed to limit residual impacts to aquatic resources,
road construction will still result in a net loss of just over 4 hectare equivalents of functional wetland habitat which
is rated as a moderately significant impact. Standard mitigation measures are already well suited to address most
construction-related impacts. A further reduction in hydrological impacts may however be expected through the
application of additional mitigation measures identified.

Operation:


With mitigation: Refinements to the design of road infrastructure can help to ensure that operational impacts are
reduced to more acceptable levels.

Table 80 below summarises the significance of impacts with the application of recommended mitigation measures. For
further details on the impact assessment the reader is referred to Annexure I.
Table 80. Table showing the impact significance without mitigation and management measures for catchment T60A.

No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct Impacts to aquatic habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Aquatic biota
Loss of regulating and supporting services
Loss of ecosystem services relevant to communities

No

OPERATION PHASE IMPACTS

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Moderate
Moderately-Low
Moderately-Low
Moderately-Low
Low
Moderately-Low
Moderately-Low
Moderately-Low

Moderate
Moderately-Low
Low
Moderately-Low
Low
Moderately-Low
Moderately-Low
Moderately-Low

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Moderately-Low

Moderately-Low

Moderate

Moderately-Low

O1

Encroachment by alien vegetation

O2

Hydrological impacts

O3

Sedimentation and increased turbidity

Moderately-Low

Moderately-Low

O4

Pollution of aquatic resources

Moderately-Low

Moderately-Low

O5

Aquatic biota

Moderately-Low

Moderately-Low
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6.5.2.11 Quaternary catchment T40E
Construction:


With mitigation: Whilst project-specific mitigation measures have been designed to limit residual impacts to
aquatic resources, these will have limited impact on the overall significance of road construction impacts.

Operation:


With mitigation: Operational phase impacts have been assessed as low and will be reduced further through the
application of project-specific mitigation measures identified.

Table 81 below summarises the significance of impacts with the application of recommended mitigation measures. For
further details on the impact assessment the reader is referred to Annexure I.
Table 81. Table showing the impact significance without mitigation and management measures for catchment T40E.

No
C1
C2
C3
C4
C5
C6
C7
C8

CONSTRUCTION PHASE IMPACTS
Direct Impacts to aquatic habitat
Direct loss of river and stream habitat
Hydrological impacts
Sedimentation and increased turbidity
Pollution of aquatic resources
Aquatic biota
Loss of regulating and supporting services
Loss of ecosystem services relevant to communities

No

OPERATION PHASE IMPACTS

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

With mitigation

Moderately Low
Low
Low
Low
Low
Low
Low
Low

Moderately Low
Low
Low
Low
Low
Low
Low
Low

IMPACT SIGNIFICANCE

IMPACT SIGNIFICANCE

Without mitigation

Without mitigation

O1

Encroachment by alien vegetation

Low

Low

O2

Hydrological impacts

Low

Low

O3

Sedimentation and increased turbidity

Low

Low

O4

Pollution of aquatic resources

Low

Low

O5

Aquatic biota

Low

Low
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6.5.3 Offset recommendations to address significant residual impacts
Offsets for water resources fall under the umbrella of biodiversity offsets for which a useful definition is given by the Business
and Biodiversity Offsets Programme “Biodiversity offsets are measurable conservation outcomes resulting from actions
designed to compensate for significant residual adverse biodiversity impacts arising from project development after
appropriate prevention and mitigation measures have been taken. The goal of biodiversity offsets is to achieve no net loss
and preferably a net gain of biodiversity on the ground with respect to species composition, habitat structure, ecosystem
function and people’s use and cultural values associated with biodiversity”. In essence, offsets seek to mitigate or
compensate for residual impacts of project development on the environment (often referred to as “compensatory
mitigation”) after appropriate steps have first been taken to avoid and minimize these impacts.
As a specific sub-set of biodiversity offsets, wetland offsets focus on compensation for residual impacts to wetland systems.
While policy on biodiversity and wetland offsets is still in its infancy in South Africa, the need for wetland offsets is being
increasingly recognized and required by regulating authorities. This is not surprising given the growing recognition of the
importance of wetlands and the fact that the SA Government is spending millions of Rands on rehabilitation of degraded
wetland systems across the country as part of the Working for Wetlands Programme. A best-practice guideline for wetland
offsets in South Africa has recently been compiled in order to give further guidance to wetland offset implementation (DWS
& SANBI, 2015). While this guideline has no formal status it is regarded as emerging best-practice and is being actively
applied by practitioners to inform wetland offset planning. The stated broad goal of wetland offsets, through the
development and water use authorisation processes, is to achieve ‘No Net Loss’ and preferably a net gain with respect to a
full spectrum of functions and values provided by wetlands. This requires that significant residual impacts of development
projects on wetlands are fully compensated for, through the implementation, by project proponents, of measures to
rehabilitate and/or secure wetlands at other locations. The specific goals of wetland offsets are to:

1. Provide appropriate and sufficient compensation for significant residual impacts on indirect (regulating and supporting)
and direct (provisioning and cultural) ecosystem services that wetlands provide, to ensure that water resource management
objectives and biodiversity conservation targets are not undermined and that beneficiaries of wetland services are not
negatively affected. This is achieved through:
1.1. Appropriate and sufficient gains in wetland functional area and condition equal to, or greater than, the losses
due to residual negative impacts.
1.2. Directing offset activities that would improve key indirect (regulating and supporting) ecosystem services to
wetlands where these services could best be enhanced, and where these offset activities would best contribute
to achieving water resource objectives.
1.3. Appropriate and sufficient compensation for significant residual impacts on important direct (provisioning and
cultural) ecosystem services provided by wetlands, to ensure that affected communities are not unduly
disadvantaged by the loss of these services.

2. Contribute to meeting national and/or provincial biodiversity conservation targets for the representation and persistence
of different wetland types, thereby ensuring that cumulative impacts of increased water use, development and land use
change do not jeopardize the ability to meet the country’s targets.

3. Adequately compensate for residual impacts on threatened or otherwise important (e.g. wetland-dependent) species
through appropriate offset activities that support and improve the survival and persistence of these species.
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Assessing the need for offsets to address residual impacts on water resources

According to the draft national policy on Biodiversity Offsets (DEA, 2015), the need for offsets would not necessarily depend
on the scale or nature of development, but on the significance of residual negative impacts on biodiversity and ecosystem
services predicted as a result of that development. This policy suggests that offsets should be considered to compensate
for residual negative impacts on biodiversity and ecosystem services of ‘medium’ to ’high’ significance.
When assessing the significance of impacts from this proposed development, the concept of sustainability thresholds was
introduced (See Section 6.3.1). This was used to demonstrate that despite the clear impacts on wetlands and river systems,
these impacts are unlikely to undermine the existing sustainability thresholds relevant to water resources and ecosystem
conservation in the project area. Despite this, the extent of habitat loss is notable and impacts to wetlands, rivers and
streams were assessed as being of “moderately-high” significance. This suggests that offset activities aimed at contributing
to meeting national and/or provincial biodiversity conservation targets for wetlands and rivers are appropriate for this
development. This essentially requires the protection of suitable habitat to ensure the persistence of a representative subset of aquatic resources in the study area.

Whilst road construction will affect the ability of watercourses to perform a range of indirect (regulating and supporting)
services, impacts will result in a relatively small loss at the regional scale. The demand for these services (e.g. water quality
enhancement & flood attenuation) is also relatively low across much of the project area due to the largely undeveloped
nature of the region. The significance of this impact was therefore rated as “moderate” due to the low demand for these
services and high provision of services still provided by water resources in the project area. The need to compensate for
impacts to water resources and ecosystem services is therefore questionable and will need to be considered by the DWS
when issuing a licence for the proposed development.

In terms of direct services, transformation of freshwater habitats will affect a range of direct use values provided to local
communities. In a number of instances key springs, grazing lands and cultivated areas will be transformed as construction
proceeds. Many of these services are important (highly valued but not critical to) supporting / protecting vulnerable
communities. In many instances there are alternatives available albeit at some inconvenience to the households concerned.
Given SANRALs commitment to compensate communities for impacts to livelihoods, the significance of residual impacts was
assessed as “moderately low” with no need for further offset activities to address these impacts provided that communities
are appropriately compensated for losses.

6.5.3.2

Quantifying significant residual impacts to inform offset requirements

The first step towards defining offset requirements involves quantifying residual impacts. This has been undertaken
separately for wetlands and river ecosystems as outlined below.

Wetland ecosystems
Recent best-practice guidelines for wetland offsets in South Africa (SANBI & DWS, 2014) suggest that three key components
be evaluated when assessing residual impacts to wetland systems. These components include (i) Water Resources &
Ecosystem Services, (ii) Ecosystem Conservation, and (iii) Species of Conservation Concern, as described in Figure 75, below.
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Water Resources & Ecosystem
Services:
What are the key indirect (regulating
and supporting) services provided by
the wetland and to what extent will
they be negatively affected?
Are any important direct (cultural
and provisioning) services provided
by the wetland and how will this
affect local communities?

Figure 75

Ecosystem Conservation:

Species of Conservation Concern:

How important is the wetland
ecosystem in contributing
biodiversity conservation targets?

Are threatened and other important
species associated with the wetland,
and to what degree are they likely to
be impacted?

Key components to be taken into account when assessing residual impacts.

In order to evaluate potential impacts, the anticipated residual impacts associated with each of these components needs to
be assessed and evaluated. Wetland area impacted provides a starting point for calculating residual impacts. In this instance,
wetland impacts are linked to the planned footprint of the road (habitat will be lost) and wetland habitat within the broader
road reserve which is likely to be impacted through infrastructure and long term management and maintenance measures.
For the purposes of this assessment, the area and extent of wetlands falling within the direct road footprint and broader
road reserve was therefore mapped and used to obtain a preliminary indication of potential impacts. This exercise suggests
that some 24.3 hectares of wetlands will be destroyed whilst and additional 28.6 hectares falling within the road reserve
will be impacted as a result of the proposed development. A map providing a pictorial example of how the extent of impacts
were calculated is included in Figure 76, below.
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Map showing an example of areas that will be directly and indirectly impacted by the proposed road
development which were factored into residual impact calculations.

Once the extent of impacts had been assessed, the residual impacts to each of the components outlined in Figure 76 were
assessed as reported below:

(i) Water Resources & Ecosystem Services: Two aspects need to be considered here, and include both indirect and direct
values provided by wetlands:
(a) Indirect services: The PES (Present Ecological State) of all wetlands was assessed as part of this study and as such
was used to provide an estimate of “hectare equivalents” which would be lost as a result of the planned road
development across wetland habitats. The assumption here was that wetlands located within the planned road
footprint would be totally destroyed (complete loss) whilst there would be a 50% reduction in the condition of wetlands
within the broader road reserve (partial loss). Whilst there is a risk that road development could result in more
widespread impacts, the assumption was made that upstream and downstream impacts would be appropriately
mitigated through mitigation measures identified which includes implementation of a preventative maintenance
program, also directed towards sensitive ecosystems affected by the road. Based on these assumptions, the net
impact of road development in terms of the loss of indirect services was estimated at 29.9 functional hectare
equivalents. The distribution of these impacts between catchments traversed by the road is illustrated in Figure 77,
below.
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Summary of the anticipated residual impacts to wetlands across the project focal area based on the area and
PES of wetland ecosystems.

(b) Direct services: Whilst anecdotal information was collected on the importance of wetlands in providing direct
benefits to local communities, no quantitative assessments were undertaken. It was however clear that wetlands do
provide a wide range of direct use values which are important for local communities and which will be lost as a result
of the physical destruction of wetland habitat. The most important of these is arguably the provision of water that
springs provide, particularly during dry winter months. Other benefits include use for cultivation, collection of
medicinal plants and the provision of grazing and water for livestock.

(ii) Ecosystem conservation: A loss of wetland habitat also contributes to a loss of areas available to meet Provincial and
National conservation targets. Whilst the physical extent of wetland (area) impacted provides a useful starting point for
assessing these impacts, the condition of wetland habitat is a primary determinant of the capacity of a wetland to support
biodiversity (i.e. wetlands with highly transformed habitat are unlikely to support significant biodiversity) and therefore
provides a suitable surrogate for the importance of a wetland for meeting wetland conservation targets. The condition of
wetland vegetation was subjectively rated for all wetlands as part of this specialist study and was used as a basis for
calculating residual impacts on the availability and condition of wetland habitat. This suggests that the proposed road will
result in a loss of 28.8 habitat hectare equivalents, expressed as intact wetland habitat. A graph indicating the
distribution of these impacts across the various DWA quaternary catchment areas is presented in Figure 78, below.
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Summary of the anticipated residual impacts to wetlands across the project focal area based on the area and
condition of affected wetland habitat.

(iii) Species of conservation concern: The planned road development will impact on a range of wetland-dependent plant
and animal species. Based on the findings of this assessment, key plant species which will be impacted include Leucadendron
spissifolium subsp. natalense, Podalyria velutina and Psoralia abbottii. Whilst important, it is likely that plant rescue,
translocation and rehabilitation measures will help to limit these impacts, suggesting that residual impacts are likely to be
limited if mitigation measures are carefully implemented.

Rivers and streams
Whilst rivers and streams also provide a range of important ecosystem goods and services, no tools have been specifically
developed to quantify residual impacts to these ecosystems. For the purposes of this assessment, we have therefore
followed a similar method as that used to calculate residual impacts to wetlands. Rather than using area, we have based the
extent of impacts on the length of rivers affected and PES (Present Ecological State) based on available information collected
as part of this assessment. In total, some 3.8km of riverine habitat will be destroyed whilst an additional 4.2km will be
affected within the road reserve. When adjusting this value by river PES, an estimated 4.74km of functional stream habitat
will be lost as a result of the proposed development. The distribution of these impacts across the quaternary catchment
affected by the project is presented in Figure 79, below.
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Figure 79

Anticipated residual impacts to stream habitat associated with the proposed road alignment.

6.5.3.3

Calculating preliminary offset requirements

The national wetland offset guideline provides guidance on establishing offset requirements for significant impacts to
wetlands and associated biota. These guidelines together with the wetland offset calculator (Macfarlane and Holness, 2014)
were therefore used to obtain an indication of potential offset requirements for this development. Given that detailed offset
calculations were beyond the scope of this assessment, a number of broad assumptions were made when calculating
preliminary offset requirements including:


Mitigation measures proposed will be adequate to ensure that impacts outside of the road reserve can be mitigated to
an acceptable level and that no offsets would be required to address these impacts.



The threat status of wetlands in the project focal area can be defined as “Vulnerable”. This is an oversimplification,
with considerable variation across the project focal area.



Wetlands are poorly protected (limited to Mkambati Nature Reserve);



Wetlands are generally regarded as moderately important (this assumption was made in order not to over-estimate
ecosystem conservation requirements);



Wetlands typically have a moderate biodiversity value;



Buffers within 500m of wetlands were generally largely intact (75% score); and



Local connectivity was regarded as good.

Input parameters together with the results of the assessment are included in the offset calculations which were undertaken
separately for (i) wetland areas that will be directly impacted and (ii) wetlands within the road reserve (Annexure K). A
summary of preliminary offset calculations is also presented in Table 80, below. This suggests that suitable offset activities
would include the rehabilitation of wetlands in order to achieve a net increase of 29.9 functional hectare equivalents. In
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addition, some 50.2 habitat hectares of wetlands should be formally protected as a contribution to meeting wetland
conservation targets.
Table 82. Summary of preliminary offset calculations.
Preliminary offset calculations

Road Footprint

Road Reserve

Total

Indirect (Regulatory & Supporting) Services
Wetland size (ha)
24.3
28.6
52.8
Change in functional value (Average %)
77.0
39.36
37.7
Development Impact (Functional hectare equivalents)
18.7
11.2
29.9
Erosion control, stream flow regulation and sediment
Key Regulating and Supporting Services Identified
trapping (affords protection to downstream water
resources, including estuaries)
Functional Importance Ratio
1
Offset requirement (Functional hectare equivalents)
18.7
11.2
29.9
Direct (Cultural and Provisioning) Services
Have other key Provisioning or Cultural Services Identified that require
Yes
compensation?
Direct compensation for direct impacts to community
livelihoods is recommended. This should include
compensation for loss of grazing and agricultural lands
and should also include compensatory actions to
Additional compensatory mechanisms proposed
address impacts to water resources used for domestic
water supply. Such compensation is reportedly
addressed routinely by SANRAL as part of the
compensation process (standard mitigation measure).
Ecosystem Conservation
Change in habitat condition (Average %)
74.0
37.9
36.1
Development Impact (Habitat hectare equivalents)
18.0
10.8
28.8
Ecosystem Conservation Ratio
1.7
1.7
1.7
Offset Requirement (Habitat hectare equivalents)
31.3
18.9
50.2
Species of Conservation Concern
Species Selected
None
Whilst important, it is likely that translocation and
rehabilitation measures will help to limit impacts to
Rationale for species selection
wetland-dependant plant species of conservation
concern.

Whilst no formal calculator is available for river ecosystems, rehabilitation and protection of approximately 5 – 10 km of
stream habitat is proposed to cater for further impacts to rivers and streams.

6.5.3.4

Integrating offset activities with those already under way for terrestrial ecosystems

Given that steps are already underway to meet terrestrial offset targets, opportunities to meet wetland and river ecosystem
conservation targets within target areas already identified is recommended. This should be evaluated by mapping wetlands
and rivers within these areas and evaluating the anticipated contribution that such actions would make towards conservation
targets in light of the recommended targets calculated above.

Whilst targets have been calculated for Indirect (Regulatory & Supporting) Services, the case for such offsets is not as robust
as for ecosystem protection. Given this point, and the fact that operationalising a sustainable wetland rehabilitation
programme outside of formally protected areas is likely to be problematic, we recommend that specific targets for water
resources and ecosystem services be replaced by the need to rehabilitate, manage and protect wetlands and rivers within
offset sites already targeted to meet terrestrial offset requirement.

6

Note that functionality has been reduced by 50% to account for only partial loss of functioning of wetlands in the road reser ve.
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6.5.4 Implementation and monitoring
Monitoring is required In order to ensure that impacts to wetlands and rivers associated with the proposed road are
appropriately mitigated and managed both during road construction and operation. Figure 80 below, illustrates the various
levels of monitoring required during stages of the projects life cycle.

Water resources flagged for
further investigation

All water resources within
road reserve

Pre-construction

Site visit to review
and refine montoring
sites

Collect baseline
ecological data for
selected resources

Formalise monitoring
plan for selected
water resources

Construction

Monitor construction impacts

Operation

Monitor rehabilitation effectivenes and outcomes

Implement
ecological
monitoring plan

Figure 80

Monitor operation
impacts annually

Schematic showing the level of monitoring required defendant of the ecosystem sensitivity (green boxes require
specialist input).

Ecological monitoring is particularly important during the first few years post construction. Thereafter the need for longerterm monitoring should be re-evaluated on a site by site basis by the ECO and/or authorities.
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6.5.4.1 Monitoring objectives
Pre-construction monitoring:
The key monitoring objective during this phase is to collect meaningful baseline data to which long-term monitoring data
for sensitive ecosystems can be compared.

Construction monitoring:
Key monitoring objectives during the construction-phase include:
o

Ensuring that management and mitigation measure are adequately implemented to limit the potential impact on
aquatic resources.

o

Ensuring that disturbed areas have been adequately to stabilise and rehabilitated to minimise residual impacts to
affected resources.

Operational monitoring:
Key monitoring objectives during the operation-phase include:
o

Ensuring that road maintenance activities reduce anticipated potential impacts to water resources.

o

To minimise the risk to sensitive ecosystems identified to ensure that impacts are appropriately rectified through
maintenance and rehabilitation activities.

6.5.4.2 Monitoring requirements
Sensitive water resources
This would need to involve an adequately qualified independent wetland specialist.


Baseline ecological data collection

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. This is restricted to subset of subset
of wetland ecosystems identified as vulnerable during the initial baseline assessment. Once complete, this information will
be used as a basis for developing a long-term monitoring plan for the proposed development. A list of preliminary wetlands
prioritised for monitoring have been included in Annexure J1, which outline if the wetland requires verification as part of the
initial baseline assessment. Selection of additional sites of importance for local communities will need to be identified during
the baseline assessment. A preliminary list has been provided in Annexure J2 which contains a table summarising wetlands
with moderate to high social value based on direct use values assessed during site visits. The recommended monitoring tools
to be applied are described in Table 81, below.
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Table 83. Recommended baseline ecological data to be captured (pre-construction).
Method/Tool
Vegetation sample plots

Photographic record

Visual assessment and
measurement of erosion
features

Erosion gully/channel cross
sectional profiles

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

Description of application
VEGETATION CONDITION
Vegetation sample plots may be utilised to provide an understanding of changes in species composition
and structure over time.
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.
SEDIMENTATION AND TURBIDITY
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 headcut 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.
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 sampling and standardised laboratory analysis of water chemistry parameters selected. The
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 ecological monitoring will need to be used to identify key activities necessary to stabilise and rehabilitate
problems identified and form the basis for monitoring road operation.


Operational monitoring

Sensitive ecosystems will be revisited according to the specifications of the long-term monitoring plan to ensure that road
construction and operation is not adversely impacting these ecosystems. This will include re-collection of baseline data and
the identification of any key concerns that will need to be addressed by SANRAL. The details of this plan will need to be
agreed to in consultation with regulating authorities.

All water resources within the road reserve
This would involve SANRAL staff and the ECO.


Construction monitoring requirements

During construction: This involves the monitoring of construction related impacts as identified in this report. This would
involve the ECO and SANRAL staff performing routine checks to ensure that mitigation measures proposed in this report are
successfully implemented and maintained. Key ecological concerns during the construction phase requiring monitoring
include.


Destruction of habitat outside construction areas.



Erosion of the bed and banks of water resources (including the lowering of a stream bed of wetland profile).



Sedimentation of aquatic resources.



Erosion of aquatic habitats.



Altering the hydrology and through flows to downstream habitat.



Pollution of water resources (with particular focus on turbidity and hazardous substances).
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These risks can be monitored visually onsite by the ECO with relative ease and should be reported on regularly during the
construction process. Any concerns noted should be prioritised for immediate action and implemented as soon as practically
possible.

Directly after construction (rehabilitation effectiveness): This involves monitoring of the effectiveness of rehabilitation
activities. The ECO and SANRAL staff would need to perform routine checks of rehabilitation effectiveness with the initial
focus on stabilising and vegetating disturbed soils. This can also be achieved through basic visual inspections documenting
inadequacies in the rehabilitation outcomes for remediation. Once complete it is recommended that an independent aquatic
specialist is consulted to ensure the success of rehabilitation and to identify shortcomings that will need to be addressed.


Operation monitoring requirements

This involves annual monitoring of water resources in the road reserve (either crossed or impinged on) in order to ensure
that operational impacts identified are being effectively managed. This can also be achieved through basic visual inspections
documenting issues such as:


Headcut 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).



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



Bank erosion within channels.

6.5.4.3 Monitoring responsibilities
Any concerns noted will need to be addressed as part of SANRAL’s regular maintenance programme. In some instances this
may require rehabilitation of areas outside of the road reserve due to the roads upstream or downstream. In dealing with
significant impacts to aquatic resources during both the construction and operation phases, mitigation would be best
achieved through the incorporation of the mitigation measures recommended in this report into an Environmental
Management Programme (EMPr) for the project. This EMPr should define the responsibilities, budgets and necessary
training required for implementing the recommendations made in this report. This will need to include impact management
and the provision for regular auditing to verify environmental compliance.

The EMPr should be enforced and monitored for compliance by a suitably qualified/trained ECO (Environmental Control
Officer) with any additional supporting EO’s (Environmental Officers) having the required competency skills and experience
to ensure that environmental mitigation measures are being implemented and appropriate action is taken where potentially
adverse environmental impacts are highlighted through monitoring and surveillance. The ECO will need to be responsible for
conducting regular site-inspections of the construction, rehabilitation and operation processes, reporting back to the
relevant environmental authorities with findings of these investigations. The ECO will need to prepare a training programme
to educate machine operators about the sensitivity of constructing within wetlands/rivers and also be responsible for
preparing a monitoring programme to evaluate construction compliance with the conditions of the EMP.
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Additional Requirements

6.6.1 Water Use Licensing Requirements
Section 21 of the National Water Act (No 36 of 1998) lists certain activities for which water use must be licensed, unless its
use is excluded. There are several reasons why water users are required to register and license their water use with the
Department of Water and sanitation (DWS), the most important being:


to manage and control water resources for planning and development;



to protect water resources against over-use, damage and impacts; and



to ensure fair allocation of water among users.

The following Section 21 water use activities may be to be triggered by the proposed development and associated activities
and would require a water use license from the DWS:
NWA Section 21 Water Use
21 (a): Taking water from a watercourse
21(c): Impeding7 or diverting8 the flow of water in a watercourse
21(i): Altering the bed, banks, course or characteristics of a water course 3
This specialist report has been specifically compiled as part of the documentation required for the WULA process.

6.6.2 Permits to remove/destroy indigenous tree species


Permits/licenses required in terms of the National Forest Act (No. 84 of 1998)

The National Forest Act (No. 84 of 1998) provides for the protection, sustainable management and use of forests and trees
within South Africa. This is relevant to this assessment as road construction will result in the removal of indigenous trees
from riparian areas and forested wetland areas. Section 3 of the Act prescribes that no development affecting forests may
be allowed unless “exceptional circumstances” can be proven and the application of this principle must be even stricter for
forest types listed as endangered or critically endangered (DAFF, 2010). Under Section 21 (1) (d) of this act, a list of all
protected trees belonging to a particular species is published in Notice No. 35648 of the Government Gazette, dated 7
September 2012. The effect of this declaration is that in terms of Section 15(1) of the National Forests Act, “no person may
cut, disturb, damage or destroy any protected tree or possess, collect, remove, transport, export, purchase, sell, donate or in
any other manner acquire or dispose of any protected tree or any forest product derived from a protected tree, except under
a license or exemption granted by the Minister to an applicant and subject to such period and conditions as may be stipulated.
Contravention of this declaration is regarded as a first category offence that may result in a person who is found guilty of
being sentenced to a fine or imprisonment for a period up to three years, or to both a fine and imprisonment”.

These requirements are being dealt with as part of the broader environmental authorization process for this project.

7

Impeding the flow - refers to the temporary or permanent obstruction or hindrance to water flow in a water course by a structure built
either fully or partially in or across a watercourse (DWAF, 2009).
8

Diverting the flow - refers to a temporary or permanent structure causing glow of water to be rerouted (DWAF, 2009)

174

Specialist Aquatic Assessment: N2 Wild Coast Toll Highway

Feb. 2016

7 CONCLUSION
This assessment sets out the findings of a rapid yet comprehensive assessment of aquatic ecosystems associated with the
two “greenfields” sections of the proposed N2 wild coast toll route between Ndwalane and Ntafufu, and between Lusikisiki
and the Mthamvuna River.

A wide diversity of habitats occur along the route, including large perennial rivers in deep gorges to numerous small
ephemeral and seasonal drainage lines. Hillslope seeps were the most common wetland type encountered, often extending
over large areas whilst valley bottoms (channelled and unchannelled) were also regularly encountered. Vegetation
characteristics of wetland habitats varied from tall swamp forest to dense stands of palmiet (Prionum serratum) and other
areas characterized by short hygrophilous grassland and sedge-meadow habitat. Wetlands also often supported a wide
range of plant species including a number of Pondoland endemics.

The results of the PES assessments showed that whilst there is considerable variation in the condition of water resources,
almost 50% or wetlands, rivers and streams remain in a natural to near-natural condition (A/B PES classes). When compared
with many other regions of the country, water resources are in a remarkably good condition which is largely attributed to
the low current levels of development and associated pressure placed on these systems. This is not to say that degradation
was lacking however with erosion and alien plant encroachment regarded as two of the primary threats to water resources
in the project focal area. Localised sand mining, overgrazing and cultivation also have localised but notable impacts.

Water resources provide a wide range of ecological goods and services to society and vary in importance based on the
attributes of the ecosystems and the local context in which they are located. In this region, households are largely dependent
on natural water resources for domestic water supply and as such, there is a high reliance on rivers and springs to meet these
needs. Wetlands also provide an important source of grazing for livestock whilst harvesting of plants for medical and craft
purposes and removal of sand and clay for construction are other important direct services. Wetlands also help to prevent
erosion and trap sediment washed from upstream areas. These services, together with regulation of stream flows and water
quality enhancement properties allow these systems to act as a buffer to downstream water resources which often include
sensitive estuaries.

Potential impacts were identified and assessed based on an understanding of planned road construction activities.
Construction activities will have a range of impacts, including permanent transformation of aquatic habitats and an
associated loss of ecosystem services. Whilst there are instances where appropriate design can considerably reduce impacts
(e.g. in the case of elevated bridges across large gorges), little can be done to reduce impacts on wetlands and streams which
remain of moderately high significance despite proposed mitigation measures. A range of other indirect impacts have also
been identified such as sedimentation and increased turbidity, pollution, impacts to aquatic biota and hydrological impacts.
These impacts can be mitigated to degree through appropriate design and management. Monitoring will also be critical to
ensure that construction activities are appropriately managed and that impacts outside of the road reserve are minimised
as far as possible.
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Whilst a range of potentially significant impacts were identified that could impact aquatic resources during the operational
phase, a number of these can be effectively mitigated through appropriate mitigation measures. This includes alien plant
encroachment, sediment and turbidity risks which can be effectively addressed through appropriate design, regular
monitoring and appropriate maintenance and rehabilitation of affected areas. Other risks such as impacts to hydrology can
be mitigated to some degree by through appropriate road design, while pollution impacts are more difficult to manage.

While the mitigation measures and rehabilitation guidelines outlined in this report aim to reduce residual impacts to aquatic
ecosystems, significant residual impacts will remain. Offsets have therefore been recommended in order to address these
impacts and so ensure that sustainability objectives are not undermined over time.
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See Specialist Aquatic Assessment Report – Annexures Document.
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