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EXECUTIVE SUMMARY
EnviroSwift KZN (Pty) Ltd has been appointed by IDM Consultants in order to conduct a freshwater and
vegetation assessment for the proposed development of a causeway traversing the White Mfolozi River. The
proposed causeway as well as the general surroundings will be referred to as the ‘project footprint’ within this
report. The project footprint is located approximately 16 km to the north of the town of Babanango within the
Ulundi Local Municipality, KwaZulu Natal.
The causeway will be developed in order to provide a connection between the northern and southern portions
of the proposed Babanango Game Reserve. The causeway will be utilised as a crossing by reserve staff and
by safari vehicles during game drives.
The river crossing will be approximately 100m long and 4m wide with approach gradients less than 8%. The
crossing will be constructed as a concrete drift at riverbed level, with grouted gabion cutoff walls upstream and
downstream of the slab where they are not cast directly onto rock. Low level concrete drifts are designed to
pass the normal dry weather flow of rivers through pipe culverts below the road. Occasional larger floods pass
through the pipes and over the road surface. Gravel approach roads approximately 4m in width will also be
developed in order to provide access to either side of the causeway.
SUMMARY OF DESKTOP INFORMATION
Freshwater
The White Mfolozi River is a perennial river which has been indicated to fall within a Class B Present Ecological
State (PES) (largely natural) by the National Freshwater Ecosystem Priority Areas database (NFEPA), 2011.
The river is indicated to fall within an Upstream Management Area. Upstream Management Areas are subquaternary catchments in which human activities need to be managed to prevent degradation of downstream
river Freshwater Ecosystem Priority Areas (FEPAs) and Fish Support Areas.
A natural, channelled valley bottom wetland has been indicated to occur on the banks of the river by NFEPA.
The wetland is indicated to fall within a natural/good PES and falls within the Lowveld Group 11 wetland
vegetation group which is listed as Vulnerable (NFEPA)1.
According to the KZN Freshwater Systematic Conservation Plan (FSCP, 2007), the general catchment area of
the White Mfolozi River is ‘available’. Areas indicated as ‘available’ are untransformed biodiversity areas which
have no specific conservation priority.
Vegetation
The project footprint is located within the Savanna Biome, the Lowveld Bioregion (Mucina and Rutherford,
2006,) and within the Zululand Lowveld vegetation type (Scott-Shaw and Escott, 2011). The Zululand Lowveld
is listed as Vulnerable within the province (Jewitt, 2011). However, this vegetation type was not identified as a
threatened terrestrial ecosystem by the National List of Threatened Terrestrial Ecosystems (2011).
The project footprint is located within an Ecological Support Area (ESA) as indicated by the KZN Biodiversity
Spatial Plan (BSP, 2016). ESAs are characterised by functional but not necessarily entirely natural terrestrial
land that is largely required to ensure the persistence and maintenance of biodiversity patterns and ecological
processes within Critical Biodiversity Areas (CBAs). The land use management objective of these areas is to
maintain ecosystem functionality and connectivity allowing for some loss of biodiversity.
SUMMARY OF FRESHWATER SPECIALIST ASSESSMENT RESULTS
A field survey was undertaken on the 29th of November 2018 during which the freshwater habitat associated
with the proposed causeway was investigated.
The White Mfolozi River is a perennial lower foothills river which is characterised by a low gradient, mixed
bedrock alluvial channel. The section of river to be traversed comprises of a wide active channel (approximately
100m wide), with a relatively shallow alluvial bed (approximately 0.5m to 1m deep at the time of the assessment)
interspersed with granite rock outcrops.

1

It should be noted that the NFEPA Map is not spatially accurate to 1:10 000 or less (i.e. it is not a fine-scale or accurate map of the
freshwater features in South Africa). A field survey was therefore required in order to confirm the presence or absence of wetland features.
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The White Mfolozi River is a flood prone system and the active channel banks and flood bench are characterised
by alluvial deposits which have collected between exposed areas of bedrock. The alluvial deposits are
dominated by graminoid, sedge and herb species which are adapted to ongoing disturbance. The macrochannel banks were dominated by a similar graminoid community, however, an increase in the occurrence of
common indigenous tree species was noted. A significant change in structure between the terrestrial habitat
and the riparian habitat of the river is lacking, however, a change in floral species composition was noted.
Although wetland habitat is indicated on the banks of the White Mfolozi River by the NFEPA project (2011), no
wetland characteristics were observed during the site assessment. The active channel bank of the river was
dominated by Imperata cylindrica which is a graminoid species indicative of damp conditions. However, this
species is also an indicator of disturbance and was found to dominate alluvial material which was deposited on
the banks of the river during recent flood events. Hand augering was also undertaken at multiple points along
the banks of the portion of the river to be traversed and no signs of gleying or mottling were encountered.
The River Index of Habitat Integrity Assessment (IHIA) 2 was used to assess the Present Ecological State (PES) of
the river. The instream and riparian scores calculated for the portion of the White Mfolozi River associated with

the project footprint fall within IHIA Category B (Largely natural with few modifications - a small change in natural
habitats and biota may have taken place but the ecosystem functions are essentially unchanged). Impacts to
the river and riparian area are limited to historical and current impacts as a result of small-scale subsistence
farming.
The White Mfolozi River calculated a high overall Ecological Importance and Sensitivity (EIS) 3 score Quaternaries that are considered to be unique on a national scale due to biodiversity (habitat diversity, species
diversity, unique species, rare and endangered species). These rivers (in terms of biota and habitat) may be
sensitive to flow modifications but may have a substantial capacity for use.
The development of the proposed crossing will result in the removal of vegetation and in the disturbance of
soils. The PES of the portions of the instream and riparian habitat in the vicinity of the crossing areas is therefore
likely to decrease. However, it is considered possible to maintain the PES of the river reach as a whole4 with
the implementation of the recommendations as listed in Section 5.
The Buffer Zone Guidelines for Rivers, Wetlands and Estuaries (Macfarlane and Bredin, 2016) was utilised in
order to determine an appropriate buffer area for the White Mfolozi River. A buffer area of 17m was calculated
for the river. The complete avoidance of the buffer area will not be possible as the causeway structure will need
to traverse the White Mfolozi River. However, the advocated buffer should be designated as a ‘’No Go’’ zone
within the project footprint wherein only essential activities should be allowed during construction of the crossing.
SUMMARY OF VEGETATION SPECIALIST ASSESSMENT RESULTS
A single vegetation community, the riparian vegetation community, is associated with the proposed crossing
area.
No floral Species of Conservation Concern (SCC) were encountered within the project footprint at the time of
the assessment and, due to the natural high levels of disturbance associated with the flood prone riparian area,
the probability of occurrence of SCC is considered to be low. However, two protected species, Aloe marlothii
and Aloe cf. pedunculata were encountered within the riparian area. Should individuals of these species be
removed, a permit will be required from Ezemvelo KZN (EKZN) Wildlife.
According to the National Environmental Management of Biodiversity Act (NEMBA) Alien and Invasive Species
Regulations (GN R598 of 2014), alien and invasive species must be eradicated and controlled. Alien and
invasive species encountered within the riparian area at the time of the assessment included:
• Sesbania punicea (Red Sesbane) (Category 1b5);
• Acacia mearnsii (Black Wattle) (Category 2)6; and
• Verbena aristigera (Fine-leaved Verbena) (Naturalised garden escapee).
The spread of these species must be controlled during both the construction and operational phases of the
proposed causeway development.

2

Kemper (1999)
Kleynhans (1999)
4
The PES of the remainder of the longitudinal systems can be maintained.
5
Invasive species that require control by means of an invasive species management programme.
6
Commercially used plants that may be grown in demarcated areas, provided that there is a permit and that steps are taken to prevent
their spread
3
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SENSITIVITY MAPPING
The sensitivity of the riparian vegetation community was determined based on:
• The irreplaceability of the vegetation type;
• The presence or absence of CBAs;
• Observations of the abundance and diversity of floral species present at the time of the assessment;
• The number of SCC and protected species encountered; and
• The degree of disturbance encountered as a result of historical activities.
Based on the above, the riparian vegetation community is considered to be of a moderate overall sensitivity.
SUMMARY OF IMPACT ASSESSMENT RESULTS
The following direct freshwater impacts are expected to occur should the proposed causeway be authorised:
Construction phase:
• Loss of instream habitat;
• Disturbance of riparian and instream habitat;
• Increased runoff, erosion and sedimentation;
• Alteration of flow patterns; and
• Water quality impairment.
Operational phase:
• Disturbance of riparian and instream habitat; and
• Alteration of flow patterns.
Table A: Freshwater impact table.
Intensity
Extent

Duration

Probability of
impact occurring

Significance

Permanent

Definite

Medium (-ve)

Long Term
Short Term

Definite
Definite

Medium (-ve)
Very Low (-ve)

Long term
Short term

High
Medium

Medium (-ve)
Very Low (-ve)

Long term
Short term

Definite
Definite

High (-ve)
Very Low (-ve)

Short term
Short term

High
Medium

Medium (-ve)
Very Low (-ve)

Long term
Short term

Medium
Low

Medium (-ve)
Very Low (-ve)

Permanent
Permanent

High
High

High (-ve)
Low (-ve)

Construction Phase
Impact 1: Loss of instream habitat
Without mitigation Medium
Local
With mitigation
N/A
Impact 2: Disturbance of riparian and instream habitat
Without mitigation Medium
Local
With mitigation
Low
Local
Impact 2: Increased runoff, erosion and sedimentation
Without mitigation Medium
Local
With mitigation
Low
Site specific
Impact 3: Alteration of flow patterns
Without mitigation High
Local
With mitigation
Low
Local
Impact 4: Water quality impairment
Without mitigation High
Local
With mitigation
Low
Local
Operational Phase
Impact 1: Disturbance of riparian and instream habitat
Without mitigation Medium
Local
With mitigation
Low
Site specific
Impact 2: Alteration of flow patterns
Without mitigation High
Local
With mitigation
Low
Local

The following direct vegetation impacts are expected to occur should the proposed access road be authorised:
Construction phase:
• Loss of riparian vegetation and protected species / SCC.
Operational phase:
• Disturbance of riparian vegetation.
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Table B: Vegetation impact table.
Intensity
Extent

Duration

Probability of
impact occurring

Significance

Permanent
Permanent

Definite
Definite

Medium (-ve)
Low (-ve)

Long term
Short term

High
Low

Medium (-ve)
Very Low (-ve)

Construction Phase
Loss of riparian vegetation and protected species / SCC
Without mitigation Medium
Local
With mitigation
Low
Local
Operational Phase
Disturbance of riparian vegetation
Without mitigation Medium
Without mitigation Low

Local
Site specific

Conclusion
The proposed causeway will traverse the White Mfolozi River which has been subjected to limited anthropogenic
activities and was therefore calculated to fall within a largely natural PES. The river is also considered to be of
a high EIS as it is associated a moderate fish representivity rating, a high invertebrate representivity rating, a
high fish rarity rating and a moderate invertebrate rarity rating (Department of Water and Sanitation, 2014).
Furthermore, fish and invertebrates associated with the river have a very high intolerance to flow and water
quality changes (DWS, 2014). The unnecessary disturbance of the river and the alteration of its flow patterns
as well as water quality must therefore be avoided. A buffer zone of at least 17m is therefore considered
important wherein only essential activities should be allowed during the construction of the crossing.
A single vegetation community, the riparian vegetation community, is associated with the proposed crossing area.
This community is characterised by floral species which are adapted to flood related disturbance events. Vegetation

associated with the western bank of the river has been subject to disturbance as a result of historical agricultural
activities and current livestock grazing. The riparian habitat on the western bank is therefore considered to be
in a more degraded condition when compared to the eastern bank. No SCC were encountered within the project
footprint at the time of the assessment and the probability of occurrence of SCC is considered to be low due to
the high levels of disturbance associated with the flood prone habitat. However, the two protected species, Aloe
marlothii and Aloe cf. pedunculata were encountered within the riparian area. Should individuals of these
species be removed, a permit will be required from EKZN Wildlife.
The permanent loss of instream habitat from the direct causeway footprint calculated a medium (negative)
significance impact score regardless of the implementation of mitigation measures. However, the loss of habitat
will be relatively small (approximately 340m2) when compared to the overall extent of the larger river system.
Furthermore, the remaining impacts associated with the proposed causeway development can be reduced to
low and very low (negative) significances with the implementation of effective mitigation measures. In addition,
the applicant has committed to the removal of existing causeway structures traversing the portion of the White
Mfolozi River within the reserve7., and this is likely to result in an overall improvement of flow patterns through
the river when compared to the current condition. It is therefore the opinion of the specialist that the proposed
development related activities be considered favourably. It should however be noted that an application for an
Environmental Authorisation in terms of the National Environmental Management Act (NEMA) Environmental
Impact Assessment (EIA) Regulations (2014) will be required as the proposed causeway development will occur
within 32m of a watercourse. Furthermore, the proposed causeway development will require authorisation from
the DWS in terms of Section 21 (c) and (i) of the National Water Act (NWA).

7

Please note that an additional impact assessment study and a WULA may be required for the removal of existing causeway structures.
DWS should be consulted in this regard.
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Glossary8
Alluvial soil:

A deposit of sand, mud, etc. formed by flowing water, or the sedimentary matter
deposited thus within recent times, especially in the valleys of large rivers.
Biodiversity:
The number and variety of living organisms on earth, the millions of plants,
animals and micro-organisms, the genes they contain, the evolutionary history
and potential they encompass and the ecosystems, ecological processes and
landscape of which they are integral parts.
Buffer:
A strip of land surrounding a wetland or riparian area in which activities are
controlled or restricted, in order to reduce the impact of adjacent land uses on
the wetland or riparian area.
Catchment:
The area contributing to runoff at a particular point in a river system.
Chroma:
The relative purity of the spectral colour which decreases with increasing
greyness.
Critical Biodiversity Areas: Areas of the landscape that need to be maintained in a natural or near-natural
state in order to ensure the continued existence and functioning of species and
ecosystems and the delivery of ecosystem services.
Delineation (of a wetland): To determine the boundary of a wetland based on soil, vegetation and/or
hydrological indicators.
Ecological Support Area
Functional but not necessarily entirely natural terrestrial land that is largely
required to ensure the persistence and maintenance of biodiversity patterns and
ecological processes within Critical Biodiversity Areas
Ecoregion:
A recurring pattern of ecosystems associated with characteristic combinations of
soil and landform that characterise that region.
Ephemeral stream:
A stream that has transitory or short-lived flow.
Groundwater:
Subsurface water in the saturated zone below the water table.
Habitat:
The natural home of species of plants or animals.
Hue (of colour):
The dominant spectral colour.
Hydromorphic soil:
A soil that, in its undrained condition, is saturated or flooded long enough to
develop anaerobic conditions favouring the growth and regeneration of
hydrophytic vegetation (vegetation adapted to living in anaerobic soils).
Hydrology:
The study of the occurrence, distribution and movement of water over, on and
under the land surface.
Hydrophytes:
Also called obligate wetland plants - plants that are physiologically bound to
water where at least part of the generative cycle takes place in the water or on
the surface.
Halophytes:
Salt tolerant plants.
Helophytes:
Also called facultative wetland plants - essentially terrestrial plants of which the
photosynthetically active parts tolerate long periods of submergence or floating
on water.
Indicator species:
A species whose presence in an ecosystem is indicative of particular conditions
(such as saline soils or acidic waters).
Intermittent flow:
Flows only for short periods.
Kraal
An enclosure for cattle or sheep.
Macrophyte:
A large plant - in wetland studies usually a large plant growing in shallow water
or waterlogged soils.
Perched water table:
The upper limit of a zone of saturation that is perched on an unsaturated zone
by an impermeable layer, hence separating it from the main body of ground
water.
Perennial:
Permanent - persisting from year to year.
Riparian area delineation: The determination and marking of the boundary of the riparian area.
Riparian habitat:
Includes the physical structure and associated vegetation of the areas
associated with a watercourse which are commonly characterized by alluvial

8

Adapted from DWA (2005) and WRC Report No. TT 434/09.

Freshwater and Vegetation Assessment – White Mfolozi River Crossing

January 2018

EnviroSwift KZN

Page 10

soils (deposited by the current river system) and which are inundated or flooded
to an extent and with a frequency sufficient to support vegetation of species with
a composition and physical structure distinct from those of adjacent areas.
A shrub is a small to medium-sized woody plant.
The zone that is alternately inundated and exposed.

Shrub:
Temporary zone:
Terrain unit morphological
classes:
Areas of the land surface with homogenous form and slope.
A watercourse is defined
by the National Water Act:
(a) A river or spring;
(b) A natural channel in which water flows regularly or intermediately;
(c) A wetland, lake or dam into which or from which water flows; and
(d) Any collection of water which the Minister may, by notice in the Gazette, declare
to be a watercourse.
Water table:
The upper surface of groundwater or that level below which the soil is saturated
with water. The water table feeds base flow to the river channel network when
the river channel is in contact with the water table.
Wetland:
An area of marsh, peatland or water, whether natural or artificial, permanent or
temporary, with water that is static or flowing, fresh, brackish or salt, including
areas of marine water the depth of which at low tide does not exceed ten metres.
Xerophilous
Adapted to a very dry climate or habitat, or to conditions where moisture is
scarce.

Acronyms
BSP

Biodiversity Spatial Plan

CBA

Critical Biodiversity Area

DAFF

Department of Agriculture Forestry and Fisheries

DWA

Department of Water Affairs

DWAF

Department of Water Affairs and Forestry

DWS

Department of Water and Sanitation

EKZN

Ezemvelo KwaZulu Natal

EIS

Environmental Importance and Sensitivity

ESA

Ecological Support Area

FEPA

Freshwater Ecological Support Area

FSCP

Freshwater Systematic Conservation Plan

GN

General Notice

GPS

Global Positioning System

HGM

Hydrogeomorphic

IHIA

Intermediate Habitat Integrity Assessment

KZN

KwaZulu Natal

NBA

National Biodiversity Assessment

NEMA

National Environmental Management Act

NFA

National Forests Act

NFEPA

National Freshwater Ecosystem Priority Areas

NPAES

National Protected Areas Expansion Strategy

NWA

National Water Act

PES

Present Ecological State

REC

Recommended Ecological Category
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SANBI

South African National Biodiversity Institute

SCC

Species of Conservation Concern
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Sub-WMA Sub - Water Management Area
TSCP

Terrestrial Systematic Conservation Plan

WESSA

Wildlife and Environmental Society of South Africa

WMA

Water Management Area
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I perform the work relating to the application in an objective manner, even if this results in views and findings
that are not favourable to the applicant;
I regard the information contained in this report as it relates to my specialist input/study to be true and correct,
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for work performed in terms of the NEMA, the Environmental Impact Assessment Regulations, 2014 and any
specific environmental management Act;
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I have expertise in conducting the specialist report relevant to this application, including knowledge of the Act,
Regulations and any guidelines that have relevance to the proposed activity;
I will comply with the Act, Regulations and all other applicable legislation;
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I have no vested interest in the proposed activity proceeding;
I undertake to disclose to the applicant and the competent authority all material information in my possession
that reasonably has or may have the potential of influencing - any decision to be taken with respect to the
application by the competent authority; and - the objectivity of any report, plan or document to be prepared by
myself for submission to the competent authority;
I have ensured that information containing all relevant facts in respect of the specialist input/study was
distributed or made available to interested and affected parties and the public and that participation by interested
and affected parties was facilitated in such a manner that all interested and affected parties were provided with
a reasonable opportunity to participate and to provide comments on the specialist input/study;
I have ensured that the comments of all interested and affected parties on the specialist input/study were
considered, recorded and submitted to the competent authority in respect of the application;
all the particulars furnished by me in this specialist input/study are true and correct; and
I realise that a false declaration is an offence in terms of regulation 48 and is punishable in terms of section 24F
of the Act.
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INTRODUCTION

1.1. Background
EnviroSwift KZN (Pty) Ltd has been appointed by IDM Consultants in order to conduct a freshwater and vegetation
assessment for the proposed development of a causeway traversing the White Mfolozi River. The proposed
causeway as well as the general surroundings will be referred to as the ‘project footprint’ within this report. The
project footprint is located approximately 16 km to the north of the town of Babanango within the Ulundi Local
Municipality, KwaZulu Natal.
The causeway will be developed in order to provide a connection between the northern and southern portions of
the proposed Babanango Game Reserve. The causeway will be utilised as a crossing by reserve staff and by safari
vehicles during game drives.
The river crossing will be approximately 100m long and 4m wide with approach gradients less than 8%. The crossing
will be constructed as a concrete drift at riverbed level, with grouted gabion cutoff walls upstream and downstream
of the slab where they are not cast directly onto rock. Low level concrete drifts are designed to pass the normal dry
weather flow of rivers through pipe culverts below the road. Occasional larger floods pass through the pipes and
over the road surface. Gravel approach roads approximately 4m in width will also be developed in order to provide
access to either side of the causeway.

Figure 1: Project footprint (indicated by star) in relation to surrounding areas (Google Earth Pro, 2017).
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Figure 2: Digital satellite imagery indicating the locality of the project footprint (Google Earth Pro, 2018).

1.2. Scope of Work
The scope of work as part of the Freshwater Assessment includes the following:
1)
2)
3)
4)
5)
6)

7)
8)

Background information gathering as defined by provincial and national databases.
A site assessment in order to determine the freshwater characteristics of the project footprint.
Identification and onsite delineation of the riparian zone boundaries according to the method supplied by
the Department of Water Affairs and Forestry (DWAF, 2005 updated in 2008).
Presentation of delineated freshwater features on maps.
Buffer allocation according to the recently published Buffer Zone Guidelines for Rivers, Wetlands and
Estuaries (Macfarlane and Bredin, 2016), where required.
Assessment of freshwater features according to applicable/site specific methodology:
a) Classification of freshwater systems according to Ollis et al., 2013;
b) Application of the river Index of Habitat Integrity Assessment according to Kemper; 1999; and
c) Determination of the Ecological Importance and Sensitivity (EIS) based on the approach adopted by
the DWA as detailed in the document “Resource Directed Measures for Protection of Water
Resources” (1999).
Assessment of impacts (construction, operation, no go and cumulative) associated with the proposed
project.
Providing mitigation measures and recommendations in line with the National Water Act (NWA) as well as
the National Environmental Management Act (NEMA).

The scope of work as part of the Vegetation Assessment included the following:
1)
2)

Background information gathering as defined by provincial and national databases.
Google Earth Pro digital satellite imagery consultation in order to determine the current vegetation cover of
the site and historical aerial imagery consultation in order to determine past land use.
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3)

Obtain plant species lists for the project footprint from the Plants of Southern Africa (POSA) website and
list any Species of Conservation Concern (SCC) or protected species.
4) Note any legal requirements or permit requirements.
5) Undertake site assessment in order to determine the general vegetation characteristics of the project
footprint.
6) Provide a description of the general vegetation communities within the project footprint.
7) Provide a description of any alien vegetation present.
8) Develop a map indicating the sensitivity of various areas within the project footprint.
9) Assess impacts to vegetation as a result of the proposed development activities.
10) Provide mitigation measures and recommendations in line with the NEMA in order to reduce impacts.

1.3. Limitations and Assumptions
This report only describes the portion of the White Mfolozi River that will be traversed by the project footprint.
However, any impact to downstream areas as a result of the proposed development related activities has been
considered as part of the impact assessment in Section 5.
This report only assesses the freshwater and terrestrial habitat associated with the direct causeway footprint. It has
been assumed that a gravel road will be developed to either side of the causeway providing access to the causeway.
The assessment of gravel access roads did not fall within the scope of this study. However, riparian areas directly
adjacent to the causeway structure in which gravel approach roads will be developed were considered.
Instream ecological assessments (South African River Health Programme protocols) and on-site collection and testing
of water samples did not form part of the scope of this study. DWS should be approached in order to determine whether
these assessments will be required for the Water Use Authorisation (WUA) process.
The accuracy of the Global Positioning System (GPS) utilised will affect the accuracy of the watercourse delineation.
A Garmin GPSMap 64 was used which has an estimated accuracy rating of 3-5 metres.
The assessment was confined to the top 50 cm of soil, in line with the delineation guideline provided by DWAF
(2005, updated 2008). Therefore, groundwater was not considered as part of this assessment.
A single field survey was undertaken in November 2018 (the preferred season to undertake an ecological
assessment is in summer, after sufficient rainfall) and seasonal variation in watercourse and vegetation
characteristics was therefore not considered as part of this assessment. Floral SCC and protected plant species
are sometimes difficult to locate (due to their rare and often seasonal nature). There is therefore the possibility that
some aspects and species may have been missed. However, site surveys were supplemented with a literature
review of potential SCC and protected species which may occur within the area, and an assessment of their
probability of occurrence according to habitat availability. General findings and results were therefore considered
sufficient to inform the assessment of any potential impact that could occur as a result of the proposed development
activities.
The report is based on survey and assessment techniques which are limited by time and budgetary constraints
relevant to the type and level of investigation undertaken and the author reserves the right to modify aspects of the
report including the recommendations if and when new information may become available from ongoing research
or further work in this field, or pertaining to this investigation.
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1.4. Applicable Legislation
1.4.1. National Water Act (Act no.36 of 1998)
The purpose of the NWA is to ensure that the nation's water resources are protected, used, developed, conserved,
managed and controlled in ways which take into account amongst other factors (g) protecting aquatic and associated ecosystems and their biological diversity; and
(h) reducing and preventing pollution and degradation of water resources.
In order to understand and interpret the NWA correctly, the following definitions are applicable to this project:
``pollution'' means the direct or indirect alteration of the physical, chemical or biological properties of a water
resource;
``protection'', in relation to a water resource, means (a) maintenance of the quality of the water resource to the extent that the water resource may be used in an
ecologically sustainable way;
(b) prevention of the degradation of the water resource; and
(c) the rehabilitation of the water resource;
``resource quality'' means the quality of all the aspects of a water resource including (a) the quantity, pattern, timing, water level and assurance of instream flow;
(b) the water quality, including the physical, chemical and biological characteristics of the water;
(c) the character and condition of the instream and riparian habitat; and
(d) the characteristics, condition and distribution of the aquatic biota;
“watercourse'' means (a) a river or spring;
(b) a natural channel in which water flows regularly or intermittently;
(c) a wetland, lake or dam into which, or from which, water flows; and
(d) 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; and
``water resource'' includes a watercourse, surface water, estuary, or aquifer.
The NWA deals with pollution prevention, and in particular the situation where pollution of a water resource occurs
or might occur as a result of activities on land. The person who owns, controls, occupies or uses the land in question
is responsible for taking measures to prevent pollution of water resources. The measures may include measures to
(a) cease, modify or control any act or process causing the pollution;
(b) comply with any prescribed waste standard or management practice;
(c) contain or prevent the movement of pollutants;
(d) eliminate any source of the pollution;
(e) remedy the effects of the pollution; and
(f) remedy the effects of any disturbance to the bed and banks of a watercourse.
Water use is defined broadly, and includes taking and storing water, activities which reduce stream flow, waste
discharges and disposals, controlled activities (activities which impact detrimentally on a water resource), altering
a watercourse, removing water found underground for certain purposes, and recreation. In general a water use
must be licensed unless it is listed in Schedule I, is an existing lawful use, is permissible under a general
authorisation, or if a responsible authority waives the need for a licence.
In terms of the proposed project, water uses listed within Section 21 that will most likely require authorisation include
(c) impeding or diverting the flow of water in a watercourse; and
(i) altering the bed, banks, course or characteristics of a watercourse.
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It is important to note that “Altering the beds, banks, characteristics of a watercourse” means any change affecting
the resource quality within the riparian habitat or 1:100 year flood line, whichever is the greater distance.

1.4.2. General Notice 509 of the NWA (2016)
According to GN509 of 2016 the extent of a watercourse means:
a) a river, spring or natural channel in which water flows regularly or intermittently “within the outer edge of the 1 in
100 year floodline or riparian habitat measured from the middle of the watercourse from both banks”, and for b)
wetlands and pans “within a 500 m radius from the boundary (temporary zone) of any wetland or pan” (when the
temporary zone is not present then the seasonal zone is delineated as the wetland boundary), and for c) lakes and
dams “purchase line plus a buffer of 50 m”.
According to the GN509 a General Authorisation (GA) may be acquired for the use of water in terms of section 21
c and i within the extent of a watercourse where the Risk Class as determined by the new Risk Assessment Matrix
is Low.

1.4.3. National Environmental Management Act (Act no. 107 of 1998)
The NEMA (Act 107 of 1998) as amended and the associated Regulations (Listing No R. 983, No R. 984 and R.
985), states that prior to any development taking place which triggers any activity as listed within the
abovementioned regulations, an environmental authorisation process needs to be followed. This could follow either
the Basic Assessment process or the Environmental Impact Assessment (EIA) process depending on the nature of
the activity and scale of the impact.
The NEMA states the following:
“Every person who causes, has caused or may cause significant pollution or degradation of the environment must
take reasonable measures to prevent such pollution or degradation from occurring, continuing or recurring, or, in
so far as such harm to the environment is authorised by law or cannot reasonably be avoided or stopped, to
minimise and rectify such pollution or degradation of the environment.”

1.4.4. National Environmental Management Biodiversity Act (NEMBA, Act no. 10 of 2004)
The objectives of this act are (within the framework of NEMA) to provide for:
➢ the management and conservation of biological diversity within the Republic of South Africa and of the
components of such diversity;
➢ the use of indigenous biological resources in a sustainable manner; and
➢ the fair and equitable sharing among stakeholders of benefits arising from bio-prospecting involving
indigenous biological resources.
This act alludes to the fact that management of biodiversity must take place to ensure that the biodiversity of
surrounding areas is not negatively impacted upon, by any activity being undertaken, in order to ensure the fair and
equitable sharing among stakeholders of benefits arising from indigenous biological resources.
Furthermore, NEMBA specifies that a person may not carry out a restricted activity involving either:
a) a specimen of a listed threatened or protected species;
b) a specimen of an alien species; or
c) a specimen of a listed invasive species without a permit.
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According to the NEMBA Alien and Invasive Species Regulations (GN R598 of 2014) alien and invasive species
must be eradicated and controlled. The various alien and invasive floral species categories may be summarised
as follows:
➢ Category 1a – Invasive species that require compulsory control;
➢ Category 1b – Invasive species that require control by means of an invasive species management
programme;
➢ Category 2 – Commercially used plants that may be grown in demarcated areas, provided that there is a
permit and that steps are taken to prevent their spread; and
➢ Category 3 – Ornamentally used plants that may no longer be planted. Existing plants may remain, except
within the flood line of watercourses and wetlands, as long as all reasonable steps are taken to prevent
their spread

1.4.5. National Forests Act (Act no. 84 of 1998)
In terms of section 15(1) of the National Forests Act (NFA), 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 product derived from a protected tree, except under a licence or exemption
granted by the Minister to an applicant and subject to such period and conditions as may be stipulated.
The principles of the Act in section 3 state that, “natural forests may not be destroyed save in exceptional
circumstances where, in the opinion of the Minister, a proposed new land use is preferable in terms of its economic,
social or environmental benefits”.

1.4.6. KwaZulu Natal Nature Conservation Ordinance (Act no. 15 of 1974)
200. Gathering of specially protected indigenous plants.—(1) Subject to the provisions of sections 196, 198
and 201, no person shall gather any specially protected indigenous plant save under the authority of and in
accordance with a permit issued by the Board with the prior approval of the Administrator, and such gathering shall
only take place on land, by the owner of such land, or by any person with the prior written permission of such owner,
which permission shall at all times during such gathering be in the possession of such person and available for
inspection immediately on request by any officer, honorary officer or employee of the Board: Provided that the
approval of the Administrator may be refused or granted subject to such conditions as the Administrator may
determine.
[Subs.
(1) substituted by s. 19 of Ord. 31 of 1976, amended by para. 11 of Proc. 9 of 1988 and by para. 13 (a)
of Proc. 49 of 1993.]
(2) . . . . . .
[Subs.
(2) deleted by para. 13 (b) of Proc. 49 of 1993.]
(3) No written permission mentioned in subsection (1) shall be valid unless it reflects—
(a) the name of the person to whom, or any club or like organisation to which, the permission is granted;
(b) the species and numbers of indigenous plants in respect of which the permission is granted; and
(c) the land in respect of which permission is granted.
(4) Any permit to gather specially protected indigenous plants shall indicate in precise terms the area within
which such plants may be gathered by the holder.
(5) In the case of gathering operations arranged by a club or like organisation on land scheduled for
development, a permit to gather such plants may be issued to the chairman or to an officebearer
of the said club or
organisation under whose direct control such gathering shall take place and who shall be vicariously liable for the
criminal offences under this Chapter committed by the members of the said gathering operations, as well as any
offences as a result of trespassing, but no gathering or collection shall commence unless and until an officer is
present.
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201A. Permit for the relocation of specially protected indigenous plants.—The Board may, on application by
a landowner wishing to develop his land in such a manner that such development may cause damage or destruction
to specially protected indigenous plants.

2.

METHOD OF ASSESSMENT

2.1. Desktop Assessment
The scope of work for the freshwater and vegetation assessments included:
• The consultation of digital satellite imagery and maps prior to the field assessment in order to determine
the localities of watercourses and various vegetation communities, and in order to locate any potentially
sensitive areas associated with the project footprint;
• A desktop assessment of available provincial and national databases such as:
o
The KZN Terrestrial Systematic Conservation Plan (TSCP, Ezemvelo KZN Wildlife, 2010);
o
The KZN Freshwater Systematic Conservation Plan (FSCP, 2007);
o
The KZN Biodiversity Sector Plan (BSP, Ezemvelo KZN Wildlife 2016);
o
The KZN vegetation map (Scott-Shaw and Escott, 2011);
o
The National Freshwater Ecosystems Priority Areas project (NFEPA, 2011);
o
The National Protected Areas Expansion Strategy (NPAES, 2010);
o
The National Biodiversity Assessment (NBA, 2011); and
o
The National List of Threatened Terrestrial Ecosystems (2011).
• A literature review with respect to vegetation types and species distributions.

2.2. Freshwater Assessment
2.2.1. Watercourse Delineation
A field survey was undertaken on the 29th of November 2018.
For the purpose of the identification of water resources, the definition as provided by the NWA (Act no. 36, 1998)
was used to guide the site survey. The NWA defines a water resource as a watercourse, surface water, estuary or
aquifer, of which the latter two are not applicable to this assessment due to an estuary being associated with the
sea and, in line with best practice guidelines, wetland and riparian assessments only include the assessment of the
first 50 cm from the soil surface, therefore aquifers are excluded. In addition, reference to a watercourse as provided
above includes, where relevant, its bed and banks.
In order to establish if the watercourses in question can be classified as ‘wetland habitat’ or ‘river habitat’, the
definitions as drafted by the NWA (Act no. 36, 1998) 9 were taken into consideration:
● A ‘wetland’ is 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; and
● ‘Riparian’ habitat includes the physical structure and associated vegetation of the areas associated with a
watercourse which are commonly characterized by alluvial soils, and which are inundated or flooded to an
extent and with a frequency sufficient to support vegetation of species with a composition and physical
structure distinct from those of adjacent areas’.
Watercourses were identified with the use of the definitions provided above and the delineation took place according to
the method supplied by DWAF (2005, updated 2008). No wetland areas as defined by the NWA were encountered
within the project footprint or within 500m of the project footprint boundary. Only those indicators associated with rivers
and riparian areas were therefore utilised during the delineation process.
9

The definitions as provided by the NWA (Act No. 36 of 1998) are the only legislated definitions of wetlands in South Africa.
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Several indicators are prescribed in the watercourse delineation guideline to facilitate the delineation of streams and
rivers. These include:
1) Landscape position;
2) Alluvial soils and recently deposited material;
3) Topography associated with riparian areas; and
4) Vegetation associated with riparian areas.

Figure 3: A schematic diagram illustrating the edge of the riparian zone on one bank of a large river (DWAF, 2008).

Figure 4: Typical cross section of a river channel indicating channel morphology (Resource Direct Measures
for Protection of Water Resources: River Ecosystems)
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2.2.2. Watercourse Classification
Ecosystems included within the ‘Classification System for Wetlands and other Aquatic Ecosystems in South Africa’
(hereafter referred to as ‘the Classification System’) developed by Ollis et al., (2013) encompass those that the
Ramsar Convention defines, rather broadly, as ‘wetlands’, namely areas of marsh, fen, peatland or water, whether
natural or artificial, permanent or temporary, with water that is static or flowing, fresh, brackish or salt, including
areas of marine water the depth of which at low tide does not exceed six metres (cited by Ramsar Convention
Secretariat, 2011).
The inland component of the Classification System has a six-tiered structure presented in the figure below.
LEVEL 1

LEVEL 2 REGIONAL SETTING

❖ Marine
❖ Estuarine
❖ Inland

LEVEL 6 DESCRIPTORS
❖
❖
❖
❖
❖

❖ DWA Level 1 Ecoregion
❖ NFEPA WetVeg Groups
❖ Other spatial framework

LEVEL 3 LANDSCAPE UNIT

Natural vs artificial
Salinity
Substratum type
Vegetation cover type
Geology

LEVEL 5 HYDROLOGICAL REGIME
❖ Rivers = Perenniality
❖ Period and depth of inundation
❖ Period of saturation

❖
❖
❖
❖

Valley floor
Slope
Plain
Bench (hilltop/saddle/shelf)

LEVEL 4 HYDROGEOMORPHIC (HGM) UNIT
❖ River
❖ Floodplain
❖ Channelled valley-bottom wetland
❖ Unchannelled valley-bottom wetland
❖ Depression
❖ Seep
❖ Wetland flat

Figure 5: Classification System for wetlands and other aquatic ecosystems in South Africa.
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2.2.3. River Index of Habitat Integrity Assessment (IHIA)
The river IHIA is utilised in order to determine the Present Ecological State (PES) of rivers. The river IHIA is based
on two components of the watercourse, the riparian zone and the instream channel. Assessments are made
separately for both aspects, but data for the riparian zone is primarily interpreted in terms of the potential impact on
the instream component.

2.2.4. Ecological Importance and Sensitivity (EIS) of Wetlands and Rivers
The EIS method applied for rivers is based on the approach adopted by the DWA as detailed in the document
“Resource Directed Measures for Protection of Water Resources” (1999). In the method a series of determinants
are assessed on a scale of 0 to 4, where “0” indicates no importance and “4” indicates very high importance.
Table 1: Ecological importance and sensitivity categories (Kleynhans 1999)

Ecological Importance
and Sensitivity
Categories

General Description

Very high

Quaternaries/delineations that are considered to be unique on a national or even international
level based on unique biodiversity (habitat diversity, species diversity, unique species, rare
and endangered species). These rivers (in terms of biota and habitat) are usually very
sensitive to flow modifications and have no or only a small capacity for use.

High

Quaternaries/delineations that are considered to be unique on a national scale due to
biodiversity (habitat diversity, species diversity, unique species, rare and endangered species).
These rivers (in terms of biota and habitat) may be sensitive to flow modifications but in some
cases, may have a substantial capacity for use.

Moderate

Quaternaries/delineations that are considered to be unique on a provincial or local scale due
to biodiversity (habitat diversity, species diversity, unique species, rare and endangered
species). These rivers (in terms of biota and habitat) are usually not very sensitive to flow
modifications and often have a substantial capacity for use.

Low/marginal

Quaternaries/delineations that are not unique at any scale. These rivers (in terms of biota and
habitat) are generally not very sensitive to flow modifications and usually have a substantial
capacity for use.

2.2.5. Recommended Ecological Category (REC)
The REC is determined by the PES score as well as importance and/or sensitivity. Water resources which have a
PES falling within an E or F ecological category are deemed unsustainable. In such cases the REC must
automatically be increased to a D. Where the PES is determined to be within an A, B, C or D ecological category,
the EIS components must be evaluated to determine if any of the aspects of importance and sensitivity are high or
very high. If this is the case, the feasibility of increasing the PES (particularly if the PES is in a low C or D category)
should be evaluated and either set at the same ecological category or higher depending on feasibility. This is
recommended to enable important and/or sensitive water resources to maintain their functionality and continue to
provide the goods and services for the environment and society.

2.2.6. Buffer Determination
The recently published Buffer Zone Guidelines for Rivers, Wetlands and Estuaries (Macfarlane and Bredin, 2016),
allows the user to rate key elements such as threats posed by land use / activities on the water resource, climatic
factors, the sensitivity of the water resource (i.e. river, wetland or estuary), and buffer zone attributes in order to
determine the size a buffer would need to be in order to sufficiently protect a river, wetland or estuary. However, it
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should be noted that the buffer tool cannot be applied to ephemeral systems which lack active channel
characteristics i.e. channels which are not in contact with the zone of saturation and which do not have base flow
(Macfarlane et al., 2014).

2.3. Botanical Assessment
2.3.1. Site Survey
A walk through of the project footprint was undertaken on the 29th of November 2018 and the vegetation
characteristics noted. Special emphasis was placed on identifying areas which may support protected floral species
and floral SCC.

2.3.2. Floral Species of Conservation Concern (SCC) Assessment
A floral species list for the general area surrounding the project footprint was obtained from the new Plants of
Southern Africa website (POSA, South African National Biodiversity Institute, SANBI, 2016), and SCC known to
occur within the area, as well as their habitat preferences, were noted. Special attention was paid to the identification
of these SCC as well as habitat which might support these SCC during the field survey.

2.4. Impact Assessment
A method of assessment summary is provided below; the detailed method is provided in Appendix 1.
The following criteria were taken into consideration when determining the impact of the proposed activities:
• The nature of the impact i.e. positive, negative, direct, indirect;
• The extent and location of the impact;
• The duration of the impact i.e. short term, long term, intermittent or continuous;
• The magnitude/intensity of the impact i.e. high, medium, low; and
• The likelihood or probability of the impact actually occurring.
Mitigation measures were subsequently identified and recommended for all impacts to reduce the overall impact
significance to an acceptable level, where and if possible. Mitigation measures were aimed to ensure that:
• More environmentally sound designs / layouts / technologies, etc., are investigated and implemented, if
feasible;
• Environmental benefits of a proposed activity are enhanced;
• Negative impacts are avoided, minimised or remedied; and
• Residual negative impacts are within acceptable levels.

3. RESULTS
3.1. Overview of Desktop Information
3.1.1. Regional Overview
The project footprint is located within the northern reaches of Zululand which is located within the north eastern
corner of the KwaZulu Natal Province. The project footprint falls within the Maputaland-Pondoland-Albany Region
of plant endemism (Van Wyk and Smith, 2001). This region was added to the hotspot list in recognition of its
astounding species richness, but also because of the threats to this rapidly changing land. Rural villages are
scattered throughout the region and dominant land-use activities include subsistence farming and communal
grazing.
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3.1.2. Freshwater
The project footprint falls within the Lowveld Ecoregion (Table 1) and within the Usutu to Mhlathuze Water
Management Area (WMA) and the Mfolozi sub-Water Management Area (sub-WMA) as defined by NFEPA (2011).
The quaternary catchment indicated for the project footprint is W21G.
Table 2: Main attributes of the region wherein the project footprint is located (Macfarlane and Bredin, 2016).

Main Attributes
Rainfall seasonality

Summer

Mean annual precipitation (mm)

800 mm

Mean annual temp. (°C)

19 °C

K-factor10

0.38

The White Mfolozi River is a perennial river which has been indicated to fall within a Class B PES (largely natural)
(NFEPA, 2011). The river is indicated to fall within an Upstream Management Area (Figure 6). Upstream
Management Areas are sub-quaternary catchments in which human activities need to be managed to prevent
degradation of downstream river Freshwater Ecosystem Priority Areas (FEPAs) and Fish Support Areas.
According to the Desktop PESEIS (Present Ecological State and Ecological Importance and Sensitivity)
assessment drafted by the Department of Water and Sanitation (DWS, 2014) the White Mfolozi River falls within a
PES Category B (largely natural with few modifications) and is of a high ecological importance and sensitivity.
A natural, channelled valley bottom wetland has also been indicated to occur on the banks of the river by NFEPA
(Figure 6). The wetland is indicated to fall within a natural/good PES and falls within the Lowveld Group 11 wetland
vegetation group which is listed as Vulnerable (NFEPA)11.
According to the KZN FSCP (2007), the general catchment area of the White Mfolozi River is ‘available’. Areas
indicated as ‘available’ are untransformed biodiversity areas which have no specific conservation priority.

10

Inherent erosion potential of soils.
It should be noted that the NFEPA Map is not spatially accurate to 1:10 000 or less (i.e. it is not a fine-scale or accurate map of the freshwater
features in South Africa). A field survey was therefore required in order to confirm the presence or absence of wetland features.
11

Freshwater and Vegetation Assessment – White Mfolozi River Crossing

January 2018

EnviroSwift KZN

Page 25

White Mfolozi
River

Figure 6: Freshwater features associated with the project footprint (NFEPA, 2011).

3.1.3. Vegetation
The project footprint is not located within a formally protected area, within an informally protected area, or within a
focus area for protection (NBA, 2011 and the NPAES, 2010).
The project footprint is located within the Savanna Biome, the Lowveld Bioregion (Mucina and Rutherford, 2006,
updated in 2012) and within the Zululand Lowveld vegetation type (Scott-Shaw and Escott, 2011) (Figure 7). This
vegetation type extends from around Big Bend south to Mkuze, Hluhluwe, Ulundi and to just north of the Ongoye
Forest. It is characterised by extensive flat or only slightly undulating landscapes supporting a complex of various
bushveld units ranging from dense thickets of Dichrostachys cinerea and Acacia species, through parklike savanna
with flat-topped A. tortilis, to tree dominated woodland with broadleaved open bushveld with Sclerocarya birrea
subsp. caffra and A. nigrescens. Tall grassveld types with sparsely scattered solitary trees and shrubs form a mosaic
with the typical savanna thornveld, bushveld and thicket patches (Mucina and Rutherford, 2006 updated in 2012).
The Zululand Lowveld is listed as Vulnerable within the province (Jewitt, 2011). However, this vegetation type was
not identified as a threatened terrestrial ecosystem by the National List of Threatened Terrestrial Ecosystems
(2011).
The project footprint is located within an Ecological Support Area (ESA) as indicated by the KZN BSP (2016) (Figure
7). ESAs are characterised by functional but not necessarily entirely natural terrestrial land that is largely required
to ensure the persistence and maintenance of biodiversity patterns and ecological processes within Critical
Biodiversity Areas (CBAs). The land use management objective of these areas is to maintain ecosystem
functionality and connectivity allowing for some loss of biodiversity.
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Figure 7: Vegetation type (Mucina and Rutherford, 201) and ESA (KZN BSP, 2016) associated with the
project footprint.

3.1.3. Geology
The project footprint is located on Swazian Era potassic granite and gneiss (RSA Geology Map) and occurs on soils
with minimal development, usually shallow, on hard or weathering rock, with or without intermittent diverse soils.
Lime is generally present in part or most of the landscape (National Soils Map).

3.2. Freshwater Assessment
3.2.1. Watercourse Description
The White Mfolozi River is a perennial lower foothills river which is characterized by a low gradient, mixed bedrock
alluvial channel. The section of river to be traversed comprises of a wide active channel (approximately 100m wide),
with a relatively shallow alluvial bed (approximately 0.5m to 1m deep at the time of the assessment) interspersed
with granite rock outcrops.
The White Mfolozi River is a flood prone system and the active channel banks and flood bench are characterised
by alluvial deposits which have collected between exposed areas of bedrock. The alluvial deposits are dominated
by graminoid, sedge and herb species which are adapted to ongoing disturbance such as Imperata cylindrica
(Cotton Wool Grass) and Juncus sp. Small tree and shrub species such as Salix cf mucronata subsp. woodii (Flute
Willow) and Gomphocarpus fruticosus (Milkweed) were also encountered growing along the active channel banks.
The macro-channel banks were dominated by a similar graminoid community, however, an increase in the
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occurrence of common indigenous tree species such as Vachellia nilotica subsp. kraussiana (Scented-pod Acacia)
and Vachellia sieberiana var woodii (Paperbark Thorn) was noted. A more detailed description of the various floral
species encountered within the riparian habitat of the White Mfolozi River is available in Section 3.10.1 of this report.
A significant change in structure between the terrestrial habitat and the riparian habitat of the river is lacking,
however, a change in floral species composition was noted. Terrestrial areas were characterised by a decrease in
the occurrence of graminoid species indicative of disturbance and an increase in the occurrence of climax grass
species such as Hyparrhenia sp. (Thatching Grass) as well as common indigenous tree species such as Cussonia
spicata (Cabbage Tree), Pavetta edentula (Gland-leaf Brides Bush), Aloe marlothii (Mountain Aloe) and
Gymnosporia sp.
Disturbance of the river and associated riparian habitat will be discussed within Section 3.2.4 of this report.

Figure 8: Representative image of the White Mfolozi River taken from the eastern bank (left) and the western
bank (right).
Although wetland habitat is indicated on the banks of the White Mfolozi River by the NFEPA project (2011), no
wetland characteristics were observed during the site assessment. The active channel bank of the river was
dominated by Imperata cylindrica which is a graminoid species indicative of damp conditions. However, this species
is also an indicator of disturbance and was found to dominate alluvial material which was deposited on the banks
of the river during recent flood events. Hand augering was also undertaken at multiple points along the banks of the
portion of the river to be traversed and no signs of gleying or mottling were encountered.

Figure 9: Damp, alluvial soils with no signs of mottling or gleying noted.
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3.2.2. Aquatic Ecosystem Classification
According to the classification system developed by Ollis et. al. (2013) the White Mfolozi River is an inland system
located within a valley floor situated between two distinct valley side-slopes, where alluvial or fluvial processes
typically dominate. The table below summarise the results from Level 4 through to Level 6.
Table 3: Aquatic ecosystem classification (Ollis et al., 2013)

Level 4
Level 5
Level 6

White Mfolozi River
River: a linear landform with clearly discernible bed and banks, which permanently or periodically
carries a concentrated flow of water. A river is taken to include both the active channel and the
riparian zone as a unit.
Perennial— flows continuously throughout the year, in most years.
Natural: existing in, or produced by nature; not made or caused by humankind.

3.2.3. Watercourse Delineation
According to DWAF (2008), indicators used to determine the boundary of riparian areas include landscape position;
alluvial soils and recently deposited material; topography; and vegetation associated with riparian areas. The river is
located within a valley floor surrounded by adjacent hillslopes. The river is a flood prone system and the presence of
alluvial deposits in combination with the extent of the macro-channel bank as well as a general change in floral species
composition could be utilised in order to determine the boundary of the riparian area.

Figure 10: White Mfolozi River and associated riparian habitat (indicated in blue) in relation to the project
footprint (indicated in red).
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3.2.4. Present Ecological State
In order to determine the PES of the White Mfolozi River the river IHIA was applied (refer to methodology in section
2.2.3). The IHIA is founded on the assessment of two separate modules of a watercourse namely riparian habitat
and instream habitat. The river IHIA was only applied to the portion of the river which is to be traversed by the
project footprint as well as immediately adjacent areas.
The instream and riparian scores calculated for the portion of the White Mfolozi River associated with the project
footprint fall within IHIA Category B (Largely natural with few modifications - a small change in natural habitats and
biota may have taken place but the ecosystem functions are essentially unchanged).
Impacts to the river and riparian area are limited to historical and current impacts as a result of small-scale
subsistence farming. The western bank of the river has been impacted as a result of historical cultivation (evident
in Figure 11). Disturbance of soils during cultivation and an increase in runoff from cultivated areas has resulted in
the formation of small erosion gullies within the riparian area. However, these erosion gullies are shallow and are
currently well vegetated. Livestock grazing is still occurring on the western bank of the river and trampling by
livestock has disturbed the riparian vegetation. The runoff of cattle excrement with stormwater runoff also likely
results in a localised, temporary decrease in water quality during flooding events.

Figure 11: Digital satellite imagery in which historical cultivation (indicated by yellow arrows) and erosion
gullies (indicated by green arrows) can be identified (Google Earth Pro, 2018).
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Figure 12: Degraded riparian habitat associated with the western bank of the White Mfolozi River (left) and
a shallow, well vegetated erosion gulley (right).
Table 4: Descriptive classes for the assessment of modifications to habitat integrity (after IHIA, 1999).
IMPACT
CATEGORY
None
Small
Moderate
Large
Serious

Critical

DESCRIPTION
No discernible impact, or the modification is located in such a way that it has no impact
on habitat quality, diversity, size and variability.
The modification is limited to very few localities and the impact on habitat quality,
diversity, size and variability is also very small.
The modifications are present at a small number of localities and the impact on habitat
quality, diversity, size and variability is also limited.
The modification is generally present with a clearly detrimental impact on habitat
quality, diversity, size and variability. Large areas are, however, not influenced.
The modification is frequently present and the habitat quality, diversity, size and
variability in almost the whole of the defined area is affected. Only small areas are not
influenced.
The modification is present overall with a high intensity. The habitat quality, diversity,
size and variability in almost the whole of the defined section is influenced
detrimentally.
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Table 5: IHIA results for the White Mfolozi River.
Impact
score

Weight

IHI Score

Impact
Category

Confidence

Water abstraction

012

14

0

None

M

Flow modification

5

13

2.6

Small

M

Bed modification

0

13

0

None

H

Channel modification

0

13

0

None

H

Water quality

5

14

2.8

Small

L

Inundation

0

10

0

None

M

Exotic macrophytes

0

9

0

None

H

Exotic fauna

0

8

0

None

L

Solid waste disposal

0

6

0

None

H

Instream criteria

Instream Habitat Integrity Score

86.6
B (Largely
natural)

Instream Habitat Integrity Category
Riparian zone criteria
Indigenous vegetation removal

10

13

5.2

Small

H

Exotic vegetation encroachment

5

12

2.4

Small

H

Bank erosion

5

14

2.8

Small

H

Channel modification

0

12

0

None

H

Water abstraction

0

13

0

None

M

Inundation

0

11

0

None

M

Flow modification

8

12

3.84

Small

M

Water quality

0

13

0

None

M

Riparian Zone Habitat Integrity
Riparian Zone Habitat Integrity Category

85.76
B (Largely
natural

3.2.5. Ecological Importance and Sensitivity (EIS)
The EIS method of assessment for rivers is based on the approach adopted by the DWA as detailed in the document
“Resource Directed Measures for Protection of Water Resources” (1999).
Instream ecological assessments (South African River Health Programme protocols) did not form part of the scope of
this assessment. However, information obtained from the Desktop PESEIS assessment drafted by the DWS (2014)
was utilised in order to rate the sensitivity of instream components.
According to DWS (2014) the sub-quaternary reach of the river in which the proposed crossing is located (W21H-02897)
is associated with a high diversity of habitat types. Furthermore, the sub-quaternary reach is associated a moderate
fish representivity rating, a high invertebrate representivity rating, a high fish rarity rating and a moderate invertebrate
rarity rating. Fish and invertebrates associated with the sub-quaternary catchment have a very high intolerance to flow
12

At the time of the assessment no abstraction from the portion of the river in the vicinity of the project footprint was noted.
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and water quality changes. However, due to the large size of the river, small changes in flow and water quality are not
likely to have a significant impact on instream and riparian habitat.
The White Mfolozi River calculated a high overall EIS score - Quaternaries that are considered to be unique on a
national scale due to biodiversity (habitat diversity, species diversity, unique species, rare and endangered species).
These rivers (in terms of biota and habitat) may be sensitive to flow modifications but may have a substantial
capacity for use.
Table 6: EIS results for the White Mfolozi River
Rare and endangered biota
Populations of unique biota
Intolerant biota
Species/taxon richness
Diversity of habitat types or features*
Refuge value of habitat types
Sensitivity of habitat to flow changes

White Mfolozi River
3
1
4
2
3
2
1

2
1
2
2
3
2
3

Sensitivity to flow related water quality changes

1

3

Migration route/corridor for instream and riparian biota
National parks, Wilderness areas, Nature reserves, Natural Heritage
sites, and Natural areas
TOTAL
MEDIAN

3
2

2
4

OVERALL EIS

Confidence

22
2.2
High

Score guideline
Very high = 4; High = 3, Moderate = 2; Marginal/Low = 1; None = 0
Confidence rating Very high confidence = 4; High confidence = 3; Moderate confidence = 2; Marginal/low confidence = 1
* a rating of zero is not appropriate in this context.

3.2.6. Recommended Ecological Category (REC)
The development of the proposed crossing will result in the removal of vegetation and in the disturbance of soils.
The PES of the portions of the instream and riparian habitat in the vicinity of the crossing areas is therefore likely
to decrease. However, it is considered possible to maintain the PES of the river reach as a whole13 with the
implementation of the recommendations as listed in Section 5 below. These recommendations include amongst
others; limiting the extent of the construction footprint area to avoid unnecessary disturbance; construction of the
causeway during the dry/low flow season; the implementation of erosion and sedimentation control measures, alien
and invasive species control; rehabilitation of any areas outside of the direct construction footprint which have been
disturbed as a result of construction related activities; and monitoring of the causeway crossing during the
operational phase in order to avoid alien vegetation proliferation, erosion of the riparian and instream areas or
alteration of the natural flow patterns through the river.

3.2.7. Buffer Requirements
Buffer zones protect aquatic resources from the effects of adjacent development and/or land use changes. The
Buffer Zone Guidelines for Rivers, Wetlands and Estuaries (Macfarlane and Bredin, 2016) was utilised in order to
determine an appropriate buffer area for the White Mfolozi River. Factors such as the proposed activity as well as
the PES and EIS were considered during the calculation of the appropriate buffer area. A buffer area of 17m was

13

The PES of the remainder of the longitudinal systems can be maintained.
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calculated for the White Mfolozi River. The complete avoidance of the buffer area will not be possible as the
causeway will need to traverse the White Mfolozi River and gravel roads will need to be developed to either side of
the causeway in order to provide access to the causeway. However, the advocated buffer should be designated as
a ‘’No Go’’ zone within the project footprint wherein only essential activities should be allowed during construction
of the access roads and the causeway crossing.

Figure 13: White Mfolozi River and associated riparian areas as well as the 17m buffer zone.

3.10. Vegetation Assessment Results
3.10.1. Riparian Vegetation Community
A single vegetation community, the riparian vegetation community, is associated with the proposed crossing area.
Alluvial deposits associated with the active channel bank and flood bench of the river are dominated by graminoid
sedge and herb species which are adapted to disturbance such as Imperata cylindrica (Cotton Wool Grass),
Cymbopogon pospischilii (Narrow-leaved Turpentine Grass), Eragrostis curvula (Weeping Love Grass) Melinis
nerviglumis (Brittle-leaved Red-top), Phragmites mauritianus (Reed Grass), Juncus sp., Verbena aristigera (Fineleaved verbane), Helichrysum sp., Lippia javanica (Feve Tea), Felicia muricata (Bloublommetjie) and Berkheya sp.
Small tree and shrub species such as Salix cf mucronata subsp. woodii (Flute Willow), Gomphocarpus fruticosus
(Milkweed), Phoenix reclinata (Date Palm) and Diospyros dicrophylla (Poison Star Apple) were also encountered
growing along the active channel banks.
The macro-channel banks were dominated by a similar graminoid community, however, an increase in the
occurrence of common indigenous tree species such as Vachellia nilotica subsp. kraussiana (Scented-pod Acacia),
Vachellia sieberiana var woodii (Paperbark Thorn), Vachellia robusta (Broad-pod Robust Thorn), Euclea divinorum
(Magic guarri), Ziziphus mucronata (Spike Thorn) and Searsia pentheri (Crow Berry) was noted.
Vegetation associated with the western bank of the river has been subject to disturbance as a result of historical
agricultural activities and current livestock grazing. The riparian habitat on the western bank is therefore considered
to be in a more degraded condition when compared to the eastern bank.
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Figure 14: Graminoid and sedge species encountered on the active channel bank (left) and an increase in
tree species encountered on the macro-channel bank (right).

3.10.2 Species of Conservation Concern and Protected Species
Floral SCC are species that have a high conservation importance in terms of preserving South Africa's high floristic
diversity. Floral species which are considered to be SCC fall within one of the Categories as indicated in the figure
below.
Protected species are not necessarily also SCC. Protected species are those species which are protected under
national and provincial legislation.

Figure 15: South African Red List Categories indicating categories falling under Species of Conservation
Concern (SANBI).
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No SCC have been recorded for the project footprint by the Plants of Southern Africa Website (POSA). A larger
area was therefore considered extending approximately 10km upstream and downstream of the project footprint.
However, no additional SCC have been listed for this larger area by POSA.
No SCC were encountered within the project footprint at the time of the assessment and, due to the natural high
levels of disturbance associated with the flood prone riparian area, the probability of occurrence of SCC is
considered to be low. However, the two protected species, Aloe marlothii and Aloe cf. pedunculata were
encountered within the riparian area. Should individuals of these species be removed, a permit will be required from
EKZN Wildlife.

3.10.3 Alien Vegetation
According to the NEMBA Alien and Invasive Species Regulations (GN R598 of 2014), alien and invasive species
must be eradicated and controlled. The various alien and invasive floral species categories are summarised as
follows:
• Category 1a – Invasive species that require compulsory control;
• Category 1b – Invasive species that require control by means of an invasive species management
programme;
• Category 2 – Commercially used plants that may be grown in demarcated areas, provided that there is a
permit and that steps are taken to prevent their spread; and
• Category 3 – Ornamentally used plants that may no longer be planted. Existing plants may remain, except
within the flood line of watercourses and wetlands, as long as all reasonable steps are taken to prevent
their spread
Alien and invasive species encountered within the riparian area at the time of the assessment included:
• Sesbania punicea (Red Sesbane) (Category 1b);
• Acacia mearnsii (Black Wattle) (Category 2); and
• Verbena aristigera (Fine-leaved Verbena) (Naturalised garden escapee).
The spread of these species must be controlled during both the construction and operational phases of the proposed
causeway development.

3.11 Sensitivity Mapping
The sensitivity of the riparian vegetation community was determined based on:
• The irreplaceability of the vegetation type;
• The presence or absence of CBAs;
• Observations of the abundance and diversity of floral species present at the time of the assessment;
• The number of SCC and protected species encountered or expected to occur within the habitat unit; and
• The degree of disturbance encountered as a result of historical and current activities.
The riparian vegetation community is located within the Zululand Lowveld vegetation type which is listed as
Vulnerable within the region, and is located within an ESA (KZN BSP, 2016). Areas indicated as ESAs must be
managed in order to ensure the persistence and maintenance of biodiversity patterns and ecological processes
within surrounding CBAs. The flood prone riparian area is dominated by common species which are able to tolerate
disturbance, and floral species diversity within the riparian area is considered to be low to moderate. No SCC were
encountered at the time of the assessment and none are considered likely to occur, however, individuals of two
protected species, Aloe marlothii and Aloe cf parvebracteata were encountered within the area. Although the
western bank of the river has been disturbed as a result of historical agricultural activities and current livestock
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grazing, the riparian habitat is considered to be in a largely natural state overall. The riparian vegetation community
is therefore considered to be of moderate overall sensitivity.

4.

ACTIVITY DESCRIPTION

The river crossing will be approximately 200m long and 4m wide with approach gradients less than 8%. The crossing
will be constructed as a concrete causeway at riverbed level, with grouted gabion cutoff walls upstream and
downstream of the slab where they are not cast directly onto rock. Low level concrete causeways are designed to
pass the normal dry weather flow of the river through pipe culverts below the road. Occasional larger floods pass
through the pipes and over the road surface. Either side of the causeway will be sloped so that it is more forgiving
to the river flow (i.e. it will not have vertical faces which are more likely to inhibit flow). The new drift will comprise
of a series of pipes for low flow conditions. Eight 1200 x 900mm diameter and two 1200 x 600mm diameter Class
S concrete portals will be installed between the existing rock bed for low flow conditions. Concrete bollards will be
constructed on both sides of the crossing to demarcate the crossing and to indicate flow depth. Riprap will be
provided for river bank and scour protection. The riprap will consist of sized and graded rock placed in a layer or in
the shape of a berm. Rock suitable for riprap will be sourced from local borrow pits or from the reserve. Gravel
approach roads approximately 3.5m in width will also be developed to either side of the causeway in order to provide
access to the causeway. Detailed design drawings of the proposed drift structure are available in Appendix 2.
The construction sequence of the causeway is as follows:
• The causeway alignment will be set out from the drawings and levels provided by the engineer.
• Sandbags will be placed to create clear and dry working area.
• Final levels will be set out from drawings issued by engineer.
• Rock will be drilled into and dowels will be installed.
• A blinding slab will be cast, if specified.
• Grouted gabions and stone pitching will be installed.
• Steel reinforcement will be installed according to the engineer’s drawing and bending schedule. The steel
reinforcement must be checked by the engineer for correct fixing and placing before any concrete is cast.
• Shuttering will be erected – including shuttering for edge blocks.
• Pipes/culverts will be laid.
• Concrete will be mixed, placed, compacted and cured.

5.

ASSESSMENT OF IMPACTS

5.1. Impact Identification
5.1.1. Freshwater Impacts
The following direct freshwater impacts are expected to occur should the proposed causeway be authorised:
Construction phase:
• Loss of instream habitat;
• Disturbance of riparian and instream habitat;
• Increased runoff, erosion and sedimentation;
• Alteration of flow patterns; and
• Water quality impairment.
It should be noted that the loss of riparian habitat has been assessed as part of the vegetation impact assessment
in Section 5.1.2.
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Operational phase:
• Disturbance of riparian and instream habitat; and
• Alteration of flow patterns.

5.1.1.1 Construction Phase
Impact 1 - Loss of instream habitat.
Although an instream assessment did not fall within the scope of this study, the DWS desktop PESEIS assessment
of the sub-quaternary reach indicates that the sub-qauternary reach of the portion of the river associated with the
proposed causeway crossing is of a high EIS. It was therefore considered important to consider the impact of the
proposed causeway on instream aquatic habitat.
The portion of river to be traversed is characterised by a mixed bedrock alluvial channel. During low flow conditions
surface water flows along various small channels between bedrock areas, and during flood conditions larger areas
of bedrock are submerged below the water level. According to the DWS desktop assessment, the sub-quaternary
reach is associated with a high invertebrate representivity rating and a moderate invertebrate rarity rating. It is
therefore assumed that the proposed development of the causeway will result in the permanent loss of habitat for,
and the displacement of, aquatic invertebrates.
Where the blinding slabs of the proposed causeway are cast directly onto the rock surface below the river water
level, dredging of the river bed will likely be required and aquatic habitat will be lost from the direct causeway
footprint. Although the loss of habitat from the causeway footprint will be permanent, the direct loss of invertebrate
habitat will be relatively small (approximately 340m 2 of the causeway is located within the instream environment).
Furthermore, bedrock surfaces and sandy river beds are usually inhospitable environments when compared to
other biotypes such as gravel, stones and vegetation, and are usually associated with a few hardy, adaptable
species (Dickens and Graham, 2002). In addition, any aquatic invertebrates present will be able to relocate to areas
up or downstream of the causeway. The intensity of the impact is therefore only considered to be medium and of a
local extent. The overall impact will therefore be of a medium (negative) significance prior to the implementation of
mitigation measures and will occur regardless of the implementation of mitigation measures.
Table 7: Loss of instream habitat.

Without mitigation
With mitigation

Intensity

Extent

Duration

Medium
N/A

Local

Permanent

Probability of
impact
occurring
Definite

Significance

Confidence

Medium (-ve)

Low14

Impact 1 - Disturbance of riparian and instream habitat.
The movement of construction vehicles and personnel through the riparian and instream habitat directly adjacent
to the proposed causeway, as well as the inappropriate storage or dumping of building material, will result in the
disturbance of riparian vegetation and instream habitats as well as the compaction/disturbance of soils. This
disturbance may in turn result in the proliferation of alien and invasive species within the riparian area. In addition,
disturbance is likely to result in the alteration of invertebrate and fish habitat.

14

An instream assessment was not included in the scope of this study. The assessment of the impact to instream habitat has therefore been
based on the DWS PESEIS desktop assessment findings which are predictions based on available desktop information. A SASS 5
assessment would need to be undertaken in order to improve confidence levels.
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The impact will be of a medium intensity, will be local in extent and will be of a long-term duration15. The overall
impact will therefore be of a medium (negative) significance prior to the implementation of mitigation measures.
However, with the implementation of the mitigation measures as listed below, the overall impact may be reduced
to a very low (negative) significance.
Essential mitigation measures:
• Limit construction activities within the river to the dry winter months (June to September);
• Limit the extent of the construction footprint, including the causeway footprint, access tracks to either side
of the causeway and any sandbag coffer dams / berms, to that which is absolutely essential;
• A maximum construction working servitude of 3m should be allowed to either side of proposed causeway
footprint;
• Demarcate the construction footprint, including the working servitudes clearly:
o
Allow only essential construction related activities within the demarcated areas and strictly prohibit
any construction related activity outside the demarcated areas;
o
Confine construction vehicles to designated roadways and strictly prohibit the indiscriminate
movement of construction vehicles and personnel through areas falling outside of the demarcated
construction footprint;
o
No temporary storage of building material or soil is allowed within areas falling outside of the
demarcated construction footprint area;
o
All material used for demarcation purposes should be removed after construction has been
completed.
• Limit the movement of construction personnel and construction vehicles through the river during the
construction of the proposed causeway to that which is absolutely necessary;
• Minimise the extent of infilling within the instream habitat as far as possible;
• Prevent excessive disturbance of the bed and banks during culvert and abutment development;
• An environmental control officer (ECO) must inspect the causeway works on a weekly basis (at least) and
must take measures to address unforeseen disturbances to the river;
• Immediately rehabilitate any accidental disturbance to freshwater habitat falling outside of the demarcated
construction footprint area (refer to rehabilitation measures listed below);
• Construction camps, storage areas, soil stockpile areas and laydown areas must be located outside of the
riparian areas and 17m buffer or the 1: 100 year floodline, whichever is greatest;
• Prohibit the dumping of excavated material within the riparian area, the river channel or within the buffer
area. Spoil material must be appropriately disposed of at a registered waste disposal facility;
• Store topsoil and vegetation removed from the construction footprint at designated stockpile areas,
preferably within already disturbed areas, for use in rehabilitation activities. Vegetation should be cut rather
than uprooted in order to make way for stockpile areas. This will prevent further disturbance of soils;
• Topsoil and subsoil removed during construction must be stockpiled separately and the height of stockpiles
must be limited to 2m in order to avoid the compaction of soils;
• Once construction has been completed all construction waste, rubble, and equipment must be removed
from the site;
• Alien and Invasive species control:
o
The construction footprint and any bare areas must be checked by the ECO for alien and invasive
species once every two weeks and alien species noted must be removed;
o
Alien species removal is to take place manually, by hand as far as possible. The use of herbicides
should be avoided. Should the use of herbicides be required, only herbicides which have been
certified safe for use in aquatic environments by an independent testing authority may be
considered. The ECO must be consulted in this regard;

15

Although the construction phase is of a short term duration, a lack of rehabilitation of cleared and compacted areas will result in the impact
continuing into the operational phase and the impact will therefore be of a long term duration.
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Dispose of removed alien plant material at a registered waste disposal site or burn on a bunded
surface where no stormwater runoff is expected;
o
Remove vegetation before seed is set and released; and
o
Cover removed alien plant material properly when transported, to prevent it from being blown from
vehicles.
Rehabilitate any areas outside of the direct construction footprint which have been disturbed as a result of
construction related activities Rehabilitation must take place as soon as possible after construction is
completed. A rehabilitation plan must be developed including rehabilitation measures such as:
o
Reshape and reprofile the banks of the river to either side of the causeway so that they tie in with
the surrounding channel banks both longitudinally and perpendicularly (height, slope and
structure);
o
Rip and loosen compacted soils to a depth of 30cm in order to aid in the establishment of
vegetation;
o
Redistribute stockpiled topsoil across exposed banks and slopes;
o
Prevent erosion of the channel banks by covering and stabilizing any steep or unstable reshaped
channel banks with a geotextile such as Geojute or BioJute, or with the use of sandbags or silt
fences at the break in slope;
o
Disturbed areas must be revegetated with vegetation assemblages reflecting the general species
composition of the area as soon as possible after the application of topsoil and stabilizing of soils;
o
Strictly prohibit the use of alien and invasive species during the revegetation of disturbed areas;
and
o
Revegetated areas must be audited by an ECO once a week for six weeks after construction in
order to monitor revegetation success. Thereafter, revegetation must be monitored every three
months for a period of six months and the need for further revegetation, alien species removal and
erosion control measures must be determined. After six months the ECO should assess whether
any further revegetation or actions are required or whether revegetation can be considered a
success.

Table 8: Disturbance of riparian and instream habitat.

Without mitigation
With mitigation

Intensity

Extent

Duration

Medium
Low

Local
Local

Long term
Short term

Probability of
impact
occurring
Definite
Definite

Significance

Confidence

Medium (-ve)
Very Low (-ve)

High
High

Impact 2 – Increased runoff, erosion and sedimentation.
Vegetation will be removed, and soils will be stripped during construction activities. An increase in stormwater runoff
from bare, disturbed and compacted areas may result in an increase in stormwater flows and flow velocities into
the White Mfolozi River. This may result in the formation of erosion gullies and rills and in the incision of the river
channel. Furthermore, earth moving activities such as excavation within the river bed and banks for the construction
of causeway abutments/cutoff walls and for the laying of binding concrete will result in the disturbance of soils and
in an increase in the runoff of sediment into the river. Excavation may also result in the destabilisation of the river
banks and in bank slump which will add to the impact as a result of sedimentation. In addition, should pumps be
required, the pumping of sediment laden water from the dry working space within the river and the discharge of this
water downstream will result in the sedimentation of downstream aquatic habitats and in the erosion of discharge
points should appropriate erosion protection measures not be implemented.
Although the construction period extends over a short term duration, erosion and sedimentation would remain long
term if erosion and sediment control measures are not implemented during construction, and the duration of the
impact is therefore considered long term. The overall impact prior to the implementation of mitigation measures is
therefore considered to be of a medium (negative) significance. However, with the implementation of the mitigation
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measures as listed below it is considered possible to decrease the intensity and duration of the impact and achieve
an overall very low (negative) significance.
Essential mitigation measures:
• Limit construction activities within the river and associated riparian habitat to the dry winter months in order
to reduce erosion and sedimentation as a result of stormwater runoff;
• The clearing of vegetation and excavation of soils must only be undertaken during agreed times and under
suitable weather conditions. Should heavy rains be forecast, clearing activities must be put on hold.
• Minimise the duration of construction activities within the river and associated riparian area as far as
possible;
• Implement erosion control measures where required (e.g. covering exposed river banks with geotextiles,
utilising sand bags in order to support river banks and prevent bank slump, covering disturbed, bare areas
with brush packing, mulch etc).;
• If possible, use excavators instead of bulldozers during the construction of the causeway in order to reduce
sedimentation, and consolidate the entry and exit points to reduce scouring;
• Strategically divert stormwater away from the construction footprint area (including the construction camp,
cleared areas, storage areas, soil stockpile areas and laydown areas). Stormwater must not be discharged
directly into the river or its buffer. Stormwater should rather be discharged as diffuse flow at multiple
discharge points into well vegetated areas outside of the buffer, and energy dissipaters (such as areas of
rock riprap grassed with indigenous vegetation or similar structures) must be constructed where stormwater
is released in order to reduce the runoff velocity and therefore erosion;
• Install many small, shallow mitre type drains, cut off drains or berms at regular intervals along access roads.
Drains should be protected from erosion with the use of riprap grassed with indigenous vegetation or similar
structures. These drains/berms will direct surface water off the access roads and will prevent the
concentration of flows and the erosion of the road surface and the river during both the construction phase
and the operational phase;
• Stockpiles must be located in a stockpile area outside of the river and buffer area or the 1: 100 year
floodline, whichever is greatest. Stockpiles should preferably be located within previously disturbed areas;
• Where necessary, stockpiles must be stabilised with geotextiles in order to prevent erosion;
• Construct silt fences / traps in areas prone to erosion, to retain sediment-laden runoff:
o Silt fences / traps must be developed prior to the start of construction activities within the river;
o Place silt fences / traps strategically on the periphery of the construction footprint area including the
construction camp, cleared areas, storage areas, soil stockpile areas and laydown areas;
o Silt fences/traps must be installed downstream of the causeway during construction activities to trap
any sediment produced during construction activities. The ECO must be consulted on the number and
location of silt fences, and silt fences must not result in any unnecessary disturbance to the channels
and banks of the river;
o All sediment trapping devices should be checked weekly by the appointed ECO and cleared as
needed;
o Ensure silt fences / traps are adequately maintained; and
o Sediment traps should not be removed immediately after the completion of construction activities.
Sediment traps should only be removed once at least 70% vegetation cover has re-established on
disturbed, bare soils on the banks of the river.
• Turbidity curtains16 must be erected downstream of the proposed causeway during high risk activities such
as the development and removal of sandbag coffer dams / berms and the dredging of the river bed;
• Should pumps be required, the pump inlet must be located at a sufficient height above the sediment which
accumulates on the river bed so as to reduce the amount of sediment captured. A suitable sediment filter

16

A flexible, impermeable barrier used to trap sediment in water bodies. This curtain is generally weighted at the bottom to ensure that
sediment does not travel under the curtain, which is supported at the top through a flotation system
(https://www.michigan.gov/documents/deq/nps-turbidity-curtain_332136_7.pdf).
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should also be installed infront of the pump inlet in order to remove any sediment or debris from the pumped
water;
Any water pumped from the dry working space within the river must be pumped into a retention dam (or
similar structure) in order to ensure that sediment settles out of suspension before the water is pumped
back into the river downstream. Energy dissipation and erosion protection measures must be implemented
at the discharge points;
The ECO must check the river and associated riparian area for erosion damage once a week and after
every heavy rainfall event. Should erosion or sedimentation be noted immediate corrective measures must
be undertaken. Rehabilitation measures may include filling of erosion gullies and rills and the stabilization
of gullies with silt fences; the use of sandbags, rock packs, gabion baskets or similar structures in order to
stabilize bank slump or eroded banks etc. Care must be taken to prevent additional disturbance to the river
during the implementation of these measures. Additional erosion control measures must then be applied in
order to avoid any further disturbance. Erosion measures will need to be adapted according to each
concern; and
The bed and the banks of the river must be rehabilitated to as close to their original condition as possible.
Ensure that the bed of the river is restored to its natural base level in order to prevent erosion or upstream
ponding (i.e. the base of culverts/pipes must tie in with the natural base level of the river bed).

Table 9: Increased runoff, erosion and sedimentation.

Without mitigation
With mitigation

Intensity

Extent

Duration

Medium
Low

Local
Site Specific

Long term
Short term

Probability of
impact
occurring
High
Medium

Significance

Confidence

Medium (-ve)
Very Low (-ve)

High
High

Impact 3 – Alteration of flow patterns:
The proposed construction of a causeway traversing the White Mfolozi River will result in an impact on the flow
patterns through the river due to the temporary diversion of flow during construction activities. It has been assumed
that temporary sandbag coffer dams / berms will be utilised during the construction of the causeway in order to
ensure a dry work surface within the river. Coffer dams / berms are likely to result in the back flooding of areas
upstream of the impounded area and in the reduction of flow into areas downstream of the impounded area. Coffer
dams/berms are also likely to result in the concentration of flows through the narrowed river channel and in the
scouring of downstream areas.
The excavation of sandbag coffer dams / berms within the river could have long term implications should effective
rehabilitation not be undertaken. The overall impact is considered to be of a high (negative) significance prior to the
implementation of mitigation measures. However, with the implementation of mitigation measures, including the
restriction of construction activities within the river to the dry winter month, the overall impact may be reduced to a
very low (negative) significance.
Essential mitigation measures:
• Undertake construction related activities during the dry season when flow within the river is at its lowest;
• Limit the duration of construction activities within the river;
• The natural flow of the river must not be permanently diverted or blocked;
• Strictly prohibit the excavation of a new channel or drainage canals for the diversion of water away from
the construction area;
• A method statement guiding the flow diversion method must be developed and signed off by a suitably
qualified specialist. This method statement must be approved by the ECO.
• Throughflow to downstream freshwater habitats must be maintained during construction. This can be
achieved by the development of flume pipes through dry work areas, which divert water away from the
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direct construction works area. Alternatively, water can be pumped from areas upstream of the
impoundment to a suitable area downstream of the impoundment. An ECO should be consulted in this
regard;
Sandbags utilised for the diversion of the river must be in good condition so as to avoid the bursting of the
bags and sedimentation of downstream areas.
Any debris which collects above the sandbag coffer dams / berms during the construction phase must be
removed and disposed of at a registered waste disposal facility.
Once construction is completed the sandbag coffer dams / berms must be removed and the original flow
patterns re-instated.
Any disturbance to the river bed and banks as a result of the diversion must be immediately rehabilitated
upon completion of construction.

Table 10: Alteration of flow patterns.

Without mitigation
With mitigation

Intensity

Extent

Duration

High
Low

Local
Local

Long term
Short term

Probability of
impact
occurring
Definite
Definite

Significance

Confidence

High (-ve)
Very Low (-ve)

High
High

Impact 4 – Water quality impairment:
The movement of construction vehicles through the river and surroundings increases the possibility of the
contamination of the river by hydrocarbons which may leak from the vehicles. In addition, there is a possibility that
the river will be contaminated as a result of the runoff of cement and other construction related materials which will
be utilised during the development of the causeway structure. Furthermore, there is a possibility of contamination
of the river by sewage from leaking or poorly maintained chemical toilets.
Prior to the implementation of mitigation measures the impact is considered to be of a medium (negative)
significance. However, with the implementation of the mitigation measures listed below, the intensity and the
duration of the impact may be reduced and the overall impact will be reduced to a very low (negative) significance.
Essential mitigation measures:
• Limit construction activities within the river to the dry winter months in order to prevent the runoff of
contaminants into the river with stormwater;
• Inspect all storage facilities, machinery and vehicles daily for the early detection of deterioration or leaks;
• Servicing of vehicles and refuelling should preferably take place off site. However, if this is not possible,
use a bunded surface (with an oil filter trap) within designated areas outside of the river and its buffer area
or the 1:100 year floodline, whichever is greatest, for servicing and re-fuelling vehicles;
• Locate fuel and chemical storage facilities in designated areas outside of the river and buffer area or the
1:100 year floodline, whichever is greatest;
• Store fuel, chemicals and other hazardous substances in suitable secure weather-proof containers and
within an area with impermeable and bunded floors, the surface of bunded areas must be graded to the
centre in order to ensure the collection and disposal of any spillages;
• Avoid the use of infill material or construction material with pollution / leaching potential when constructing
the causeway;
• Dispose of used oils, wash water from cement and other pollutants at an appropriate licensed landfill site;
• Where practical, prefabricated elements and pre-cast concrete must be used during construction. This will
minimise the duration of the construction period and will aid in the prevention of impacts as a result of
fabrication activities on site;
• Ready-mix concrete is to be preferred should concrete be utilised during construction. Concrete must not
be mixed on exposed soils. Concrete must be mixed on an impermeable surface in an area of low
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environmental sensitivity identified by the ECO outside of the buffer area or the 1: 100 year floodline,
whichever is greatest;
Construct temporary bunds around areas where cement is to be cast in-situ;
Dispose of slurry, concrete and cement-related mortars in an environmental sensitive manner (can be toxic
to aquatic life). Washout should not be discharged into the river. A washout area should be designated, and
wash water should be treated on-site;
Utilise an impermeable surface, trays or shutter boards for the mixing or pouring of hazardous substances
or chemicals. Areas in which the substances are mixed must be isolated from stormwater movement.
Should a water pump be utilised, it must be placed on a drip tray lined with absorbent pads in order to
prevent the contamination of river water or soils by spilled fuel;
Place debris catch netting under the causeway structure during construction in order to ensure that any
debris which accidentally falls into the river is captured and does not contaminate downstream areas;
Prohibit the washing of vehicles, machinery, tools or other equipment in the river or its buffer area;
Train employees and contractors in spillage management and provide them with absorbent spill kits and
disposal containers to handle spillages;
Clean up any spillages (e.g. concrete, slurry, oil, fuel), immediately. Remove contaminated soil and dispose
of it at a registered waste disposal facility;
Provide portable toilets where work is being done. These toilets must be located outside of the buffer zones
of the river or outside of the 1:100 year floodline, whichever is greatest; and
A construction method statement must be developed and signed off by a suitably qualified specialist which
indicates how the contractor will minimize the passage of contaminants such as fuel and cement into the
river.

Table 11: Water quality impairment.

Without mitigation
With mitigation

Intensity

Extent

Duration

High
Low

Local
Local

Short term
Short term

Probability of
impact
occurring
High
Medium

Significance

Confidence

Medium (-ve)
Very Low (-ve)

High
High

5.1.1.2 Operational Phase
Impact 1 – Disturbance of riparian and instream habitat:
The proposed causeway is a private crossing which will only be utilised by the proposed Babanango Game Reserve
staff and safari vehicles. Operational phase impacts will therefore be limited. However, maintenance activities (e.g.
alien vegetation control, road grading, repairs etc.) and the movement of maintenance vehicles and personnel
during the operation of the proposed causeway may result in the disturbance of riparian and instream habitat. This
is likely to result in the proliferation of alien and invasive species in disturbed areas.
The overall impact is considered to be of a medium (negative) significance prior to the implementation of mitigation
measures. However, with the implementation of the mitigation measures as listed below, the overall impact may be
reduced to a very low (negative) significance.
Essential mitigation measures:
• Limit the maintenance footprint area to that which is essential in order to minimise environmental damage;
• Do not remove natural vegetation from the banks and channels of the river during maintenance;
• Vegetation should only be cut and not entirely removed where it is creating a safety hazard or restricting
vision;
• Confine maintenance vehicles to the existing roadway and strictly prohibit the indiscriminate movement of
vehicles and personnel through riparian and instream areas;
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Follow up alien vegetation clearing must be undertaken every 6 months for the first 12 months after
construction (refer to alien control methods as listed for Impact 1 above). The ECO must monitor the site
after a year in order to determine whether any additional alien vegetation control measures will be required.
Care must be taken in order to avoid the disturbance of indigenous species during the removal of alien
plants;
Do not dump gravel removed during access road grading activities into the riparian and instream habitat.
Excess gravel must be disposed of appropriately or recycled.

Table 12: Disturbance of riparian and instream habitat.

Without mitigation
With mitigation

Intensity

Extent

Duration

Medium
Low

Local
Site specific

Long term
Short term

Probability of
impact
occurring
Medium
Low

Significance

Confidence

Medium (-ve)
Very Low (-ve)

High
High

Impact 2 – Alteration of flow patterns:
The White Mfolozi River is a perennial river which experiences episodic flood conditions. However, during low flow
conditions the river portion associated with the proposed causeway crossing is characterised by a number of small
alluvial channels which meander between exposed bedrock areas.
The proposed causeway could result in the long term obstruction of surface and subsurface flow, if not appropriately
catered for as part of the design. The development of culverts / pipes within the river, and abutments and cutoff
walls will increase turbulent flow and will result in the modification of the natural flow characteristics of the river. The
causeway abutments and cutoff walls will likely result in the alteration of the natural channel morphology which will
result in the scouring of the river bed and banks and in the sedimentation of downstream areas. Culverts / pipes
below the causeway will result in the constriction of flow and in an increase in flow velocity at the outlets. An increase
in flow velocities is likely to result in the erosion of the river channel bed and banks.
There is also the potential that the base level of the river may be lowered or raised at the point where excavations
and infilling for culvert / pipe construction takes place. The lowering of the base level of the river may result in the
scouring of the stream bed downstream of the crossing and in headward erosion. Alternatively, the raising of the
river bed may result in upstream ponding and downstream erosion.
According to the DWS PESEIS desktop assessment (2014), the sub-quaternary reach in which the proposed
causeway ll be located is associated with a moderate fish representivity rating and a high fish rarity rating.
Furthermore, fish species associated with the stretch of river are considered to have a very high intolerance to no
flows. The potential ponding of water upstream of the causeway structure would have a negative impact on such
species which require flow during all phases of their life cycles. Fish predicted to occur within the river by the DWS
PESEIS desktop assessment include common species as well as threatened species such as Enteromius gurneyi
(Redtail Barb) which is listed as Vulnerable by the IUCN Red List and is endemic to KZN, and Oreochromis
mossambicus (Mozambique Tilapia) which is listed as Near Threatened by the IUCN Red List 17. The alteration of
flow patterns and velocities may have a negative impact on the migration of these fish species through the river
should fish migration not be catered for during the causeway design. Alteration of flow patterns may also have an
impact on fish breeding and feeding patterns.

17

An instream assessment was not included in the scope of this study. The DWS PESEIS desktop assessment predicts the occurrence of fish
species based on available desktop information. A fish assessment would need to be undertaken in order to confirm the presence or absence
of these fish species.
Freshwater and Vegetation Assessment – White Mfolozi River Crossing

January 2018

EnviroSwift KZN

Page 45

An increase in stormwater runoff from the causeway structure may also result in the erosion of the river bed and
banks at stormwater release points. In addition, the accumulation of debris below the causeway during the
operational phase will result in the restriction of flows through the system should the debris not be removed.
The impact is considered to be local in extent, of a high intensity and will be of a long term duration. The overall
impact is therefore considered to be of a high (negative) significance prior to the implementation of mitigation
measures. The implementation of design related mitigation measures as well as stormwater/erosion control and
monitoring measures, will reduce the intensity of the impact and the overall impact may therefore be reduced to a
low (negative) significance.
Essential mitigation measures:
• The following design related mitigation measures will reduce impact to the river during the operational phase:
o
The causeway must be stable and must be appropriately protected so as to withstand major flood
events;
o
As far as possible, the causeway should be designed in such a way as to prevent the alteration of the
natural flow patterns through the river and the extent of the floodlines of the river;
o
The causeway design must allow for natural dispersion of water through the river channel to prevent
the concentration of flow and the resultant scouring and incision of the river. In this regard it must be
ensured that the culverts span the entire width of the river channel;
o
Appropriate design measures must be put in place in order to dissipate flow velocity below the
causeway and around culvert structures, and in order to prevent turbulent flow;
o
It is recommended that a local ichthyologist18 is consulted in order to ensure that the design of the
proposed causeway structure will not impede the movement of fish species through the river;
o
Stormwater from the gravel access roads and hardened causeway surface traversing the river must be
directed to the outer edges of the causeway and must be passed through filter strips / energy dissipaters
(e.g. areas of rock riprap grassed with indigenous vegetation) before being released into the river.
• Implement all construction phase flow / stormwater control related mitigation measures in order to prevent
operational phase impacts;
• The channel bed and the banks of the river must be rehabilitated to as close to their original condition as
possible. Ensure that the bed of the river is restored to the natural base level in order to prevent erosion or
upstream ponding (i.e. the base of the culverts must tie in with the natural base level of the river);
• Appoint an ECO / suitable contractor to inspect the crossing bi-annually for the remainder of the operational
phase as well as after heavy rainfall events for the build-up of debris (including sand). Any debris noted must
be removed;
• Appoint an ECO / suitable contractor to inspect the crossing bi-annually as well as after heavy rainfall events
for two years following construction in order to determine whether any additional erosion control measures
are required. Should erosion or sedimentation be noted immediate corrective measures must be undertaken.
Rehabilitation measures may include filling of erosion gullies and rills and the stabilization of gullies with silt
fences; the use of sandbags, rock packs, gabion baskets or similar structures in order to stabilize bank slump
or eroded banks etc. Care must be taken to prevent additional disturbance to the river during the
implementation of these measures. Additional erosion control measures must then be applied in order to
avoid any further disturbance. Erosion measures will need to be adapted according to each concern and,
where possible, only soft engineering techniques should be implemented.
Table 13: Alteration of flow patterns.

Without mitigation
With mitigation
18

Intensity

Extent

Duration

High
Low

Local
Local

Permanent
Permanent

Probability of
impact
occurring
High
High

Significance

Confidence

High (-ve)
Low (-ve)

High
High

Fish specialist
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5.1.2. Vegetation Impacts
The following direct vegetation impacts are expected to occur should the proposed causeway be authorised:
Construction phase:
• Loss of riparian vegetation and protected species / SCC
Operational phase:
• Disturbance of riparian vegetation.

5.1.2.1 Construction Phase
Impact 1 - Loss of riparian vegetation and protected species / SCC.
Construction related activities will require the physical disturbance and removal of riparian vegetation communities
and soils. The proposed causeway and gravel access roads are located within the Zululand Lowveld vegetation
type which is listed as a Vulnerable vegetation type in the province (Jewitt, 2011), and is located within an ESA
(KZN BSP, 2016). However, the flood/disturbance prone riparian habitat is dominated by common indigenous
species with no SCC encountered. Only individuals of common protected species such as Aloe marlothii and Aloe
cf parvebracteata were encountered within the area. The vegetation which will be lost is therefore only considered
to be of a moderate sensitivity. In addition, the area of vegetation to be lost is relatively small (approximately 380m2
riparian habitat) and its loss is therefore not likely to significantly impact on the conservation targets of the vegetation
type.
The overall impact is considered to be of a medium (negative) significance prior to the implementation of mitigation
measures. The implementation of mitigation measures will not prevent the permanent removal of vegetation from
the construction footprint and the probability and duration of the impact will therefore remain definite and long term.
However, the implementation of mitigation measures may reduce the intensity of the impact slightly by ensuring
that protected species / SCC are rescued and relocated prior to the commencement of construction related
activities. The overall impact is therefore considered to be low (negative) after the implementation of mitigation
measures.
Essential mitigation measures:
• Limit the construction footprint area to what is essential in order to minimise environmental damage;
• A maximum construction working servitude of 3m should be allowed to either side of the proposed
causeway;
• Demarcate the construction footprint, including the working servitudes clearly:
o
Strictly prohibit any construction related activity outside the demarcated areas;
o
Confine construction vehicles to designated roadways and strictly prohibit the indiscriminate
movement of construction vehicles and personnel through vegetation falling outside of the
demarcated construction footprint;
o
No temporary storage of building material or soil is allowed within areas falling outside of the
demarcated construction footprint area; and
o
All material used for demarcation purposes should be removed after construction has been
completed.
• A suitably qualified specialist must undertake a ‘walk through’ of the final causeway alignment prior to
construction in order to identify and mark individuals of protected species which will be removed. A floral
permit application will have to be made to EKZN Wildlife for the removal of individuals of Aloe marlothii and
Aloe cf parvebracteata;
• An attempt must be made to rescue and relocate individuals of Aloe marlothii and Aloe cf parvebracteata.
These individuals should be relocated to rehabilitated areas within the designated 3m construction working
servitude;
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Stockpile topsoil and subsoil removed during construction separately for future rehabilitation;
Store topsoil and vegetation removed from the construction footprint at designated stockpile areas for use
in rehabilitation activities. Designated stockpile areas must be located outside of the buffer area of the river
or outside of the 1:100 year floodline, whichever is greatest. Stockpiles should preferably be located within
already disturbed areas. Vegetation should be cut rather than uprooted in order to make way for stockpile
areas. This will prevent further disturbance of soils;
Alien and Invasive species control:
o
The construction footprint and any bare areas must be checked by the ECO for alien and invasive
species once every two weeks, and alien species noted must be removed;
o
Alien species removal is to take place manually, by hand as far as possible. The use of herbicides
should be avoided. Should the use of herbicides be required, only herbicides which have been
certified safe for use in aquatic environments by an independent testing authority may be
considered. The ECO must be consulted in this regard;
o
Dispose of removed alien plant material at a registered waste disposal site or burn on a bunded
surface where no stormwater runoff is expected;
o
Remove vegetation before seed is set and released; and
o
Cover removed alien plant material properly when transported, to prevent it from being blown from
vehicles.
Rehabilitate the construction working servitude as well as any additional areas falling outside of the direct
construction footprint which have been impacted as a result of construction related activities:
o
Reshape and reprofile the banks of the river to either side of the causeway so that they tie in with
the surrounding channel banks both longitudinally and perpendicularly (height, slope and
structure);
o
Rip and loosen compacted soils to a depth of 30cm in order to aid in the establishment of
vegetation;
o
Redistribute stockpiled topsoil across exposed banks and slopes;
o
Prevent erosion of the channel banks by covering and stabilizing any steep or unstable reshaped
channel banks with a geotextile such as Geojute or BioJute, or with the use of sandbags or silt
fences at the break in slope;
o
Disturbed areas must be revegetated with vegetation assemblages reflecting the general species
composition of the area as soon as possible after the application of topsoil and stabilizing of soils;
o
Strictly prohibit the use of alien and invasive species during the revegetation of disturbed areas;
and
o
Revegetated areas must be audited by an ECO once a week for six weeks after construction in
order to monitor revegetation success. Thereafter, revegetation must be monitored every three
months for a period of six months and the need for further revegetation, alien species removal and
erosion control measures must be determined. After six months the ECO should assess whether
any further revegetation or actions are required or whether revegetation can be considered a
success.

Table 14: Loss of riparian vegetation and protected species / SCC.

Without mitigation
With mitigation

Intensity

Extent

Duration

Medium
Low

Local
Site specific

Permanent
Permanent
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Probability of
impact
occurring
Definite
Definite

Significance

Confidence

Medium (-ve)
Low (-ve)

High
High
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5.1.2.2 Operational Phase
Impact 1 – Disturbance of riparian vegetation.
Factors which will result in the degradation of vegetation during the operational phase include the proliferation of
alien and invasive species within disturbed areas, road maintenance activities, and the erosion of areas which have
not been adequately rehabilitated.
Alien vegetation is likely to proliferate in areas disturbed during the construction phase of development. The
implementation of rehabilitation measures post construction will reduce the intensity of the impact; however, without
follow up alien vegetation control, encroachment is still highly likely to occur.
Maintenance activities (e.g. repairs, alien vegetation control, road grading etc.) and the movement of maintenance
vehicles and personnel during the operation of the causeway may also result in the disturbance of natural vegetation
to either side of the bride and associated access roads. This is likely to result in the further proliferation of alien and
invasive species in disturbed areas.
An increase in stormwater runoff from the hardened surface of the access roads and causeway and the
concentration of runoff at stormwater outlet points could potentially result in erosion damage to adjacent areas and
in the associated disturbance of vegetation.
The overall impact is considered to be of a medium (negative) significance prior to the implementation of mitigation
measures. However, with the implementation of the mitigation measures as listed below, the overall impact may be
reduced to a very low (negative) significance.
Essential mitigation measures:
• Limit the maintenance footprint area to what is essential in order to minimise environmental damage;
• Vegetation should only be cut where it is creating a safety hazard or restricting vision;
• Confine maintenance vehicles to the proposed gravel access roads and causeway and strictly prohibit the
indiscriminate movement of maintenance vehicles and personnel through natural vegetation to either side
of the roads and causeway;
• Follow up alien vegetation clearing must be undertaken every 6 months for the first 12 months after
construction (refer to alien control methods as listed for Impact 1 above). The ECO should monitor the site
after a year in order to determine whether any additional alien vegetation control measures will be required;
• Care must be taken in order to avoid the disturbance of indigenous species during the removal of alien
plants;
• Do not dump gravel removed during road grading activities into surrounding natural areas. Excess gravel
must be disposed of at a registered waste disposal facility or must be recycled;
• Implement mitigation measures recommended for the construction phase in order to mitigate
stormwater/erosion related impacts in the operational phase:
o
Install many small, shallow mitre type drains, cut off drains or berms at regular intervals along the
gravel access roads. Drains should be protected from erosion with the use of riprap grassed with
indigenous vegetation or similar structures. These drains/berms will direct surface water off the road
at regular intervals and will prevent the concentration of flows and the erosion of the road surface
and downslope areas during the operational phase; and
o
Implement the rehabilitation/revegetation measures as listed for the construction phase in order to
reduce the area of unvegetated, exposed surfaces within the road reserve which are vulnerable to
erosion.
• Appoint an ECO / suitably qualified contractor to inspect the causeway bi-annually as well as after heavy
rainfall events for two years following construction in order to determine whether any additional erosion
control measures are required. Should erosion or sedimentation be noted immediate corrective measures
must be undertaken. Rehabilitation measures may include filling of erosion gullies and rills and the
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stabilization of gullies with silt fences; the use of sandbags, rock packs, gabion baskets or similar structures
in order to stabilize bank slump or eroded banks etc. Care must be taken to prevent additional disturbance
to the river during the implementation of these measures. Additional erosion control measures must then
be applied in order to avoid any further disturbance. Erosion measures will need to be adapted according
to each concern and, where possible, only soft engineering techniques should be implemented.
Table 15: Disturbance of riparian vegetation.

Without mitigation
Without mitigation

Intensity

Extent

Duration

Medium
Low

Local
Site specific

Long term
Short term

Probability of
impact
occurring
High
Low

Significance

Confidence

Medium (-ve)
Very Low (-ve)

High
High

5.1.3. Indirect impacts
No indirect impacts were identified, provided that mitigation measures as listed for the direct impacts are adhered
too.

5.1.4. ‘No Go’ Scenario
The applicant has committed to the removal of existing degraded causeway structures which traverse the portion
of the White Mfolozi River within the reserve. Should the proposed new causeway development not proceed, the
removal of these degraded crossing areas and the subsequent improvement of flow through the river will be
prevented, and the current status quo of the White Mfolozi River as well as vegetation surrounding the river is likely
to remain unchanged.
Table 16: Impact assessment results for the ‘No Go’ Scenario.

Extent
Local
(1)

Intensity
Low
(1)

Duration
Long term
(3)

Consequence

Probability

Significance

Status

Confidence

Low

Definite

Low

-ve

Medium

5.1.5. Cumulative impacts
Freshwater
Cumulative impacts are impacts that result from the incremental impact of the proposed activity on freshwater
systems within a greater catchment, ecoregion and wetland vegetation group when added to the impacts of other
past, present or reasonably foreseeable future activities. Freshwater habitat within the region has already been
impacted as a result of anthropogenic activities and alien vegetation encroachment. Furthermore, existing degraded
causeway structures currently have an impact on flow patterns through the White Mfolozi River. However, should
the mitigation measures as listed within this report be strictly adhered to, disturbance to freshwater habitat will be
minimal. In addition, existing degraded causeway structures located within the reserve will be removed thereby
improving flow through the river19. The cumulative impact is therefore considered to be of a negligible significance.
Vegetation
The proposed development of the causeway and adjacent portions of gravel access road will result in the loss
vegetation indicated as the Vulnerable Zululand Lowveld and is likely to result in the loss of individuals of the
protected species Aloe marlothii and Aloe cf parvebracteata. However, the development footprint is considered to
19

Please note that an additional impact assessment study and a WULA may be required for the removal of existing causeway structures.
DWS should be consulted in this regard.
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be small20l in relation to the surrounding natural, undisturbed areas, and Aloe marlothii and Aloe cf parvebracteata
are commonly occurring species in the region which are listed as Least Concern (SANBI). The loss of individuals
of these species from the relatively small development footprint is therefore not likely to have a significant cumulative
impact on the loss of the species from the region and is not likely to increase the species threat status. Furthermore,
although indicated as the Vulnerable, the vegetation associated with the proposed causeway is characterised by a
community of common species which are able to withstand disturbance as a result of flooding. The loss of this
relatively small area of vegetation is therefore not likely to add significantly to the cumulative loss of the vegetation
type from the region and will have no significant impact on the conservation target of the vegetation.

6.

CONCLUSION

The proposed causeway will traverse the White Mfolozi River which has been subjected to limited anthropogenic
activities and was therefore calculated to fall within a largely natural PES. The river is also considered to be of a
high EIS as is associated with a moderate fish representivity rating, a high invertebrate representivity rating, a high
fish rarity rating and a moderate invertebrate rarity rating (DWS, 2014). Furthermore, fish and invertebrates
associated with the river have a very high intolerance to flow and water quality changes (DWS, 2014). The
unnecessary disturbance of the river and the alteration of its flow patterns as well as water quality must therefore
be avoided. A buffer zone of at least 17m is therefore considered important wherein only essential activities should
be allowed during the construction of the crossing.
A single vegetation community, the riparian vegetation community, is associated with the proposed crossing area.
This community is characterised by floral species which are adapted to flood related disturbance events. Vegetation
associated with the western bank of the river has been subject to disturbance as a result of historical agricultural
activities and current livestock grazing. The riparian habitat on the western bank is therefore considered to be in a
more degraded condition when compared to the eastern bank. No SCC were encountered within the project footprint
at the time of the assessment and the probability of occurrence of SCC is considered to be low due to the high
levels of disturbance associated with the flood prone habitat. However, the two protected species, Aloe marlothii
and Aloe cf. pedunculata were encountered within the riparian area. Should individuals of these species be
removed, a permit will be required from EKZN Wildlife.
The permanent loss of instream habitat from the direct causeway footprint calculated a medium (negative)
significance impact score regardless of the implementation of mitigation measures. However, the loss of habitat will
be relatively small (approximately 340m2) when compared to the overall extent of the larger river system.
Furthermore, the remaining impacts associated with the proposed causeway development can be reduced to low
and very low (negative) significances with the implementation of effective mitigation measures. In addition, the
applicant has committed to the removal of existing causeway structures traversing the portion of the White Mfolozi
River within the reserve, and this is likely to result in an overall improvement of flow patterns through the river when
compared to the current condition. It is therefore the opinion of the specialist that the proposed development related
activities be considered favourably. It should however be noted that an application for an Environmental
Authorisation in terms of the NEMA EIA Regulations (2014) will be required as the proposed causeway development
will occur within 32m of a watercourse. Furthermore, the proposed causeway development will require authorisation
from the DWS in terms of Section 21 (c) and (i) of the NWA.

20

Approximately 380m2 of riparian habitat will be removed.
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Appendix 1 – Impact Assessment Criteria21
The criteria used to determine impact consequence are presented in the tables below.
Table 1: Description of criteria considered when assessing potential impacts.

CRITERIA

Extent of the impact

Duration of impact

Intensity of impact

Probability of
impact occurring

DESCRIPTION OF ELEMENTS THAT ARE CENTRAL TO EACH ISSUE
SITE SPECIFIC
Site specific/Local:
Extends only as far as the activity
LOCAL
Limited to the site and its immediate surroundings
REGIONAL
Regional/Provincial:
Will have an impact on the region/province
NATIONAL
National:
Will have an impact on a national scale – particularly if an ecosystem
or species of national significance is affected
SHORT TERM
Construction phase
MEDIUM TERM
Operational phase
LONG TERM
Where the impact will cease after the operational or working life of the
activity, either due to natural processes or by human intervention
PERMANENT
Where mitigation or moderation by natural process or by human
intervention will not occur in such a way or in such a time span that the
impact can be considered transient or temporary
VERY LOW INTENSITY
Natural, cultural and social functions and processes are not affected
LOW INTENSITY
Affects the environment in such a way that natural, cultural and social
functions and processes continue, although in a slightly modified way
MEDIUM INTENSITY
Affects the environment in such a way that natural, cultural and social
functions and processes continue, although in a modified way
HIGH INTENSITY
Natural, cultural or social functions or processes are altered to the
extent that they will temporarily or permanently cease
LOW
Improbable
MEDIUM
Probable
HIGH
Highly probable
DEFINITE
Impact will occur regardless of any prevention methods
LOW
MEDIUM

Determination of
significance

HIGH

VERY HIGH

21

The impacts will have a minor or insignificant influence on the
watercourse.
The impacts will have a moderate influence on the watercourse. The
impact can be ameliorated (lessened or improved) by a modification
in the project design or implementation of effective mitigation
measures.
The impacts will have a high influence on the watercourse. The impact
can be ameliorated (lessened or improved) by a modification in the
project design or implementation of effective mitigation measures.
Should have an influence on decision, unless it is mitigated
The impacts will have a major influence on the watercourse. The
impacts could have the no-go implications on portions of the
development regardless of any mitigation measures that could be
implemented. Influence decision, regardless of any possible
mitigation.

Adapted from SRK Impact assessment methodology
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SIGNIFICANCE RATING
Very High

High Significance

Medium Significance

Low Significance

Very Low Significance
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LIST OF CRITERIA USED IN ASSIGNING A SPECIFIC SIGNIFICANCE RATING
INTENSITY
EXTENT
DURATION
High
National
Permanent / Long Term
High
Regional
Permanent / Long Term
Medium
National / Regional
Permanent
High
Regional
Medium Term
High
National
Short Term
High
Local
Long Term / Permanent
Medium
National
Medium Term
Medium
Regional
Long Term
High
Local
Medium Term
Medium
Local
Permanent
High
Regional
Short Term
Medium
National
Short Term
Medium
Regional
Medium Term
Medium
Local / site specific
Long Term / Permanent
Low
National
Medium Term
Low
Regional
Long Term
High
Local
Short term
Medium
Local
Short Term / Medium Term
Medium
Regional
Short Term
Low
National
Short Term
Low
Regional
Medium Term
Low
Local / Site specific
Long Term
Low
Local
Permanent
Very Low
Local
Long Term / Permanent
Low
Local
Short term
Low
Site specific
Medium / Short Term
Very low
Site specific / Local
Short Term
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Appendix 2 – Detailed Design Drawings
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