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EXECUTIVE SUMMARY 

EnviroSwift KZN (Pty) Ltd has been appointed by IDM Consultants in order to conduct a freshwater 
assessment and vegetation screening for the proposed continuation of existing sand mining operations 
within a portion of the Fafa River located approximately 100m to the west of the N2 highway and 
approximately 3km to the north-west of Ifafa Beach within the Ugu District Municipality, KwaZulu Natal. 
The areas earmarked for sand mining and stockpiling areas will hereafter be referred to as the mine 
extent within this report.  
 
The proponent, TT Marine, has been legally extracting sand from the Fafa River since the 1970s. 
However, a new sand mining permit is required for the continuation of sand mining operations.  
 
The proposed continuation of mining activities will include: 

• The use of an excavator to access the riverbed via an existing access ramp; 

• The excavation of sand from sand deposits on the riverbed; 

• The storage of sand extracted from the riverbed within an existing stockpile area on the western 
bank of the river; and 

• The use of an existing gravel access road to transport sand offsite. 
 
Summary of Background Information 
 
Freshwater 
 
According to the National Freshwater Ecosystem Priority Areas project (NFEPA, 2011), the Fafa River 
is a perennial river which has been indicated to fall within a Class C Present Ecological State (PES) 
Category (moderately modified) and is not located within a River Freshwater Ecosystem Priority Area 
(FEPA). No wetlands have been indicated within or directly adjacent to the proposed mine extent by 
the NFEPA project1. The closest wetland indicated is the Fafa Estuary which is located approximately 
400m to the east of the mine extent boundary.  
 
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 Fafa River falls within 
a PES Category B (largely natural with few modifications) and is considered to be of a very high 
Ecological Importance and Sensitivity (EIS). 
 
According to KZN Freshwater Systematic Conservation Plan (FSCP, 2007), the general catchment area 
of the mine extent is indicated as ‘available’. Areas indicated as ‘available’ are untransformed 
biodiversity areas which have no specific conservation priority.  
 
Vegetation 
 
The mine extent is located within a Critically Endangered Ecosystem as listed by the National List of 
Threatened Terrestrial Ecosystems (2011). It should however be noted that mapping data for 
threatened terrestrial ecosystems represents the original extent of listed ecosystems in 2004 or earlier; 
in other words, natural areas which have subsequently been converted to agriculture, mining and urban 
areas have been included. The mine extent is therefore not necessarily presently representative of the 
natural habitat associated with this listed ecosystem.  
 
According to the updated national vegetation map (2018), the mine extent is located within the Northern 
Coastal Forests vegetation type. Scott-Shaw and Escott (Provincial vegetation mapping, 2011) further 
subdivided the Northern Coastal Forests vegetation type into eight subtypes of which the mine extent 
is located within the KwaZulu Natal Coastal Forests: Southern Mesic Coastal Lowlands Forest which is 
listed as Critically Endangered within the Province (Jewitt, 2011). 
 
According to the KZN Terrestrial Systematic Conservation Plan (TSCP, 2010) the mine extent is located 
within an Optimal Critical Biodiversity Area (CBA). CBAs are considered critical for meeting biodiversity 
targets and thresholds, and are required to ensure the persistence of viable populations of species and 
the functionality of ecosystems. The land use management objective of CBAs is to maintain the areas 
in a natural state with limited to no biodiversity loss. With the implementation of the mitigation 

 
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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measures as listed within this report, the loss of biodiversity will be avoided, and the objectives 
for the CBA will therefore be met. 

 
Summary of Freshwater Specialist Assessment Results 
 
A site survey was undertaken on the 26th of August 2019 during which a single watercourse, the Fafa 
River, was identified which is considered to be at risk should the proposed continuation of sand mining 
activities be authorised (Figure A).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A: Fafa River and associated riparian habitat 
 

The river and associated riparian habitat have been significantly impacted as a result of decades of 
anthropogenic activities (agriculture and sand mining). These activities have resulted in the loss of the 
indigenous riparian vegetation community and in the proliferation of alien and invasive species.  
 

The River Index of Habitat Integrity Assessment (IHIA)2 was used to assess the PES of the portion of 
the Fafa River in which the continuation of mining will take place3. The instream and riparian scores 
calculated fall within IHIA Category D (Largely modified - A large loss of natural habitat, biota and basic 
ecosystem functions has occurred). 
 
According to the EIS assessment tool for rivers4, the section of the Fafa River within which the 
continuation of sand mining activities is proposed is considered to be of a moderate EIS 
(Quaternaries/delineations that are considered to be unique on a provincial or local scale due to 
biodiversity i.e. 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). 
 
The Recommended Ecological Category (REC) for the river was determined taking into consideration 
both the PES and EIS of the system as well as the proposed sand mining activities. The management 
objective for the river is to maintain the current PES. The maintenance of the current PES is considered 
possible provided that the mitigation measures as listed within Section 6 of this report are strictly 

 
2 Kemper (1999) 
3For the purpose of this assessment it was only considered necessary to determine the PES of the reach of the Fafa River which 

is considered to be at risk of impact as a result of the propose sand mining activities. The IHIA was therefore only applied to the 
portion of the river associated with the proposed sand mining area as well as to portions extending 500m upstream and 
downstream of the proposed sand mining area. 
4 Kleynhans (1999) 

Existing 

stockpile area 
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implemented, particularly measures to ensure that the annual extraction of sand is restricted to that 
which is replaced by natural sedimentation processes.  
 
If authorised, sand mining activities will take place within the Fafa River and associated riparian areas 
and it is therefore considered impractical to designate a ‘no-go’ buffer zone around the river and riparian 
zone within which mining related activities are prohibited. However, a 40m buffer was calculated for the 
river in which non-essential mining related activities should be strictly prohibited during both the 
operational and decommissioning phases in order to avoid any unnecessary additional impact to the 
river (e.g. indiscriminate movement of vehicles, dumping of excavated material, storage of hazardous 
substances and fuel etc).  

 
Summary of Vegetation Screening results 
 

A single vegetation community, the riparian vegetation community, is associated with the direct mine 
extent. Disturbance caused by decades of agricultural and sand mining activities has resulted in the 
loss of indigenous riparian vegetation and in the proliferation of alien and invasive species within the 
riparian zone. The riparian vegetation community is therefore not considered to be representative of the 
Critically Endangered KwaZulu Natal Coastal Forests: Southern Mesic Coastal Lowlands Forest 
vegetation type which has been indicated for the area (Scott-Shaw and Escott, 2011).  
 
An additional vegetation community which is considered to be representative of the Southern Mesic 
Coastal Lowlands Forest vegetation type is located on the cliffsides surrounding the mine extent. No 
mining related activities are proposed within this vegetation community; however, it is essential that 
disturbance to this vegetation as a result of the edge effects of mining related activities (i.e. the 
proliferation of alien and invasive vegetation, wood harvesting etc.) is strictly avoided. Impacts to this 
vegetation community can be avoided with the strict implementation of the mitigation measures as listed 
within Section 6 of this report.  
 
No floral Species of Conservation Concern (SCC) or protected species were encountered within the 
riparian vegetation community at the time of the assessment, and due to the degraded nature of the 
vegetation as well as a lack of suitable habitat, the Probability of Occurrence (POC) of SCC or protected 
species is considered to be low.  
 
The POC of SCC within more natural areas of Southern Mesic Coastal Lowlands Forest vegetation is 
considered to be medium-high, however, as no mining related activities are proposed within this 
vegetation community, no SCC or protected individuals will be lost.   

 
Summary of Freshwater Impact Assessment Results 
 
An existing gravel road will be utilised to access an existing stockpile area, and an existing access ramp 
will be utilised to gain access to the riverbed. No site preparation or additional clearing of indigenous 
riparian vegetation will therefore be required. The impacts associated with the proposed continuation 
of sand mining activities will therefore be limited to:  
 
Direct operational phase impacts: 

1) Disturbance of the Fafa River and associated riparian area;  
2) Alteration of the bed, banks and flow characteristics of the Fafa River; and 
3) Water quality impairment. 

 
Direct decommissioning phase impacts: 

1) Alien vegetation proliferation; and 
2) Erosion and sedimentation of the Fafa River. 

 
Table A: Freshwater impact table. 

 Intensity Extent Duration Probability of  
impact occurring 

Significance 

Construction Phase 

Impact 1: Disturbance of the Fafa River and associated riparian area 

Without mitigation  Medium Local Long term Definite Medium (-ve) 

With mitigation Low Site specific Medium Definite Very Low (-ve) 

Impact 2: Alteration of the bed, banks and flow characteristics of the Fafa River 

Without mitigation  High Local Permanent Definite High (-ve) 
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 Intensity Extent Duration Probability of  
impact occurring 

Significance 

With mitigation Medium Local Medium term Definite Low (-ve) 

Impact 3: Water quality impairment 

Without mitigation  High Local Long term High High (-ve) 

With mitigation Low Site specific Short term Medium Very Low (-ve) 

Operational Phase 

Impact 1: Alien vegetation proliferation 

Without mitigation Low Local Long term High Low (-ve) 

With mitigation Very Low Site specific Long term Medium Very Low (-ve) 

Impact 2: Erosion and sedimentation of the Fafa River 

Without mitigation Medium Local Long term Medium Medium (-ve) 

With mitigation Very Low Site specific Short term Low Very Low (-ve) 

 
Conclusion 
 
A single watercourse, the Fafa River and associated riparian habitat, is considered to be at risk should 
the proposed continuation of sand mining activities be authorised. The portion of the river associated 
with the mine extent has been significantly degraded as a result of decades of anthropogenic activities. 
These activities have resulted in the loss of indigenous vegetation and in the proliferation of alien and 
invasive species. The Fafa River was therefore calculated to fall within a Category D PES (largely 
modified). However, the river was calculated to be of a moderate EIS and provides an important 
migratory corridor for fish species between up and downstream river reaches. Any additional or 
unnecessary disturbance of the river and associated riparian habitat outside of the mitigation and control 
measures stipulated in this report must therefore be strictly avoided.  
 
One vegetation community, the riparian vegetation community, is associated with the mine extent. Due 
to decades of anthropogenic activities and associated disturbance this vegetation community is no 
longer considered to be representative of the Critically Endangered KwaZulu Natal Coastal Forests: 
Southern Mesic Coastal Lowlands Forest vegetation type which has been indicated for the area. No 
floral SCC or protected species were encountered within this vegetation community at the time of the 
assessment, and due to the degraded nature of the vegetation as well as a lack of suitable habitat, the 
POC of SCC or protected species is considered to be low.  
 
An existing access road, stockpile area and access ramp within the riparian zone of the Fafa River will 
be utilised during the proposed sand mining activities, and no additional habitat will therefore be lost 
from the riparian area. Although the mining of deposits of sand from the riverbed will result in the 
temporary disturbance of instream habitat, should the mitigation measures as listed within this report 
be strictly implemented, particularly measures to ensure that the annual extraction of sand is restricted 
to that which is replaced by natural sedimentation processes, the long term disturbance and loss of 
habitat from the riverbed can be avoided. Furthermore, with the strict implementation of mitigation 
measures, all remaining freshwater impacts may be reduced to low (negative) and very low 
(negative) significances. It is therefore the opinion of the specialist that the proposed mining 
activities be considered permissible. It should however be noted that the proposed project will 
require authorisation from the DWS in terms of Section 21 (c) and (i) of the National Water Act (NWA) 
as sand mining activities will be located within the extent of a watercourse as defined by the Department 
of Water and Sanitation (DWS). It is also important to note that exemption from regulations on the use 
of water for mining and related activities (GN704) will be required for mining-related activity planned 
within the 1:50 year flood-line or within a horizontal distance of 100 metres from any watercourse. 
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Disclaimer 

The project deliverables, including the reported results, comments, recommendations and conclusions, 

are based on the author’s professional knowledge as well as available information. The study is based 

on assessment techniques and investigations that are limited by time and budgetary constraints 

applicable to the type and level of survey undertaken. EnviroSwift KZN therefore reserves the right to 

modify aspects of the project deliverables if and when new/additional information may become available 

from research, identifications or further work in the applicable field of practice or pertaining to this study.  

 

EnviroSwift KZN exercises all reasonable skill, care and diligence in the provision of services, however, 

EnviroSwift KZN accepts no liability or consequential liability for the use of the supplied project 

deliverables (in part or in whole) and any information or material contained therein. The client, including 

their agents, by receiving these deliverables indemnifies EnviroSwift KZN (including its members, 

employees and sub-consultants) against any actions, claims, demands, losses, liabilities, costs, 

damages and expenses arising directly or indirectly from or in connection with services rendered, 

directly or indirectly by EnviroSwift KZN. 
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Glossary5  

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. 

Gleying:  A soil process resulting from prolonged soil saturation, which is 

manifested by the presence of neutral grey, bluish or greenish colours 

in the soil matrix. 

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. 

Macrophyte:  A large plant - in wetland studies usually a large plant growing in 

shallow water or waterlogged soils.  

 
5 Adapted from DWA (2005) and WRC Report No. TT 434/09. 
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Mottles: Soils with variegated colour patterns are described as being mottled, 

with the “background colour” referred to as the matrix and the spots or 

blotches of colour referred to as mottles. 

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.  

Redoxymorphic soil features Physic-chemical changes in the soil due to (1) in the case of gleying, 

a change from an oxidizing (aerated) to reducing (saturated, 

anaerobic) environment; or (2) in the case of mottling, due to switching 

between reducing and oxidizing conditions (especially in seasonally 

waterlogged wetland soils). 

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 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.  

Shrub: A shrub is a small to medium-sized woody plant. 

Temporary zone:  The zone that is alternately inundated and exposed.  

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  

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 Ecological Importance and Sensitivity 

ESA Ecological Support Area 

FEPA Freshwater Ecological Support Area 

FSCP Freshwater Systematic Conservation Plan 
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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 

NEMBA National Environmental Management Biodiversity 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 

SANBI South African National Biodiversity Institute 

SCC Species of Conservation Concern 

Sub-WMA Sub - Water Management Area 

TSCP Terrestrial Systematic Conservation Plan 

WMA Water Management Area 
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Specialist Declaration 

I, Louise Zdanow, as the appointed independent specialist, in terms of the 2014 EIA Regulations, hereby 

declare that: 

 

• I act as the independent specialist in this application; 

• 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, and do not have and will not have any financial interest in the undertaking of the activity, other 

than remuneration for work performed in terms of the NEMA, the Environmental Impact Assessment 

Regulations, 2014 and any specific environmental management Act; 

• I declare that there are no circumstances that may compromise my objectivity in performing such work; 

• 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; 

• I have no, and will not engage in, conflicting interests in the undertaking of the activity; 

• 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. 

 

Signature of the specialist: _______________________________ 

 

Name of Specialist: ___Louise Zdanow_________________ 

 

Date: __10/07/2019_____________________________________ 
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1.  INTRODUCTION 

1.1. Background 

EnviroSwift KZN (Pty) Ltd has been appointed by IDM Consultants in order to conduct a freshwater 

assessment and vegetation screening for the proposed continuation of existing sand mining operations 

within a portion of the Fafa River located approximately 100m to the west of the N2 highway and 

approximately 3km to the north-west of Ifafa Beach within the Ugu District Municipality, KwaZulu Natal. The 

areas earmarked for sand mining and stockpiling areas will hereafter be referred to as the mine extent 

within this report.  

 

The proponent, TT Marine, has been legally extracting sand from the Fafa River since the 1970s. However, 

a new sand mining permit is required for the continuation of sand mining operations.  

 

The proposed continuation of mining activities will include: 

• The use of an excavator to access the riverbed via an existing access ramp; 

• The excavation of sand from sand deposits on the riverbed; 

• The storage of sand extracted from the riverbed within an existing stockpile area on the western 

bank of the river; and 

• The use of an existing gravel access road to transport sand offsite. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

 
Figure 1: Digital satellite imagery of the mine extent in relation to surrounding areas (Google Earth 
Pro, 2018). 
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Figure 2: Digital satellite imagery indicating the locality of the mine extent (Google Earth Pro, 

2018). 

 

1.2.  Scope of Work 

The scope of work as part of the Freshwater Assessment includes the following: 

 

1) Gathering of background information as defined by provincial and national databases. 

2) A site assessment in order to determine the freshwater characteristics of the mine extent. 

3) 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). 

4) Provision of comprehensive maps presenting the delineated watercourses - also provided as shape 

files. The applicable regulatory areas e.g. floodlines (if available) and 500m will also be presented. 

5) Buffer allocation according to the Buffer Zone Guidelines for Rivers and Wetlands (Macfarlane and 

Bredin, 2016), where required. 

6) 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 (IHIA) according to Kemper; 1999; 

and 

c) Determination of the river Ecological Importance and Sensitivity (EIS) based on the approach 

adopted by the Department of Water Affairs (DWA) as detailed in the document “Resource 

Directed Measures for Protection of Water Resources” (1999).  

7) Assessment of impacts (site preparation, operation, decommissioning, cumulative and no-go) 

associated with the proposed project.  

8) 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 Screening included the following: 

1) Background information gathering as defined by provincial and national databases. 

2) Brief site survey. 

Existing 

stockpile area 
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3) Comment on vegetation communities within the mine extent and adjacent areas, and a specialists 

opinion as to whether the disturbance/loss of vegetation communities would be of any conservation 

significance. 

 

1.3.  Limitations and Assumptions  

 

This report only describes the watercourses that are considered to be at risk as a result of the proposed 

mining activities. Additional watercourses located within the Department of Water and Sanitation (DWS) 

defined 500m regulated area are discussed at a desktop level only.  

 

This report includes a brief survey of vegetation located within the mine extent and immediately adjacent 

areas. Surrounding vegetation has been considered at a desktop level only.  

 

Sampling by its nature, means that generally not all aspects of an ecosystem can be assessed and 
identified. 
 
The riparian zone of the portion of the Fafa River associated with the mine extent has been significantly 

degraded as a result of decades of anthropogenic activities and is currently dominated by alien and invasive 

vegetation. The onsite delineation of the riparian zone boundary based on vegetation indicators alone 

therefore proved difficult. However, on site delineation was supplemented with the use of Google Earth 

satellite imagery as well as contour maps in order to assist in the delineation of the riparian areas. The 

delineation as presented in this report is regarded as a best estimate of the riparian boundary based on the 

site conditions present at the time of assessment, and the general findings and results were considered 

sufficient to inform the assessment of any potential impact that could occur as a result of the proposed 

mining activities. 

 

A single field survey was undertaken in August 2019 which falls outside of the preferred sampling period 

(November-April) for the province (Ezemvelo KZN Wildlife, 2013). Seasonal variation in watercourse and 

vegetation characteristics was therefore not considered as part of this assessment. Due to these seasonal 

constraints there is a possibility that some floral species may have been missed. However, the findings of 

the assessment were considered sufficient to inform the assessment of general freshwater and vegetation 

characteristics and to confirm the conservation importance of the area. 

 

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.  

 

The assessment of impacts to fish has been considered in a separate report (SDP Ecological and 

Environmental Services, 2019) and has therefore not been included within the scope of this study.  

 

For the purpose of this assessment it was only considered necessary to determine the Present Ecological 

State (PES) of the reach of the Fafa River which is considered to be at risk of impact as a result of the 

propose sand mining activities. The IHIA was therefore only applied to the portion of the river associated 

with the proposed sand mining area as well as to portions extending 500m upstream and downstream of 

the proposed sand mining area.  

 

The assessment of the EIS of the portion of river associated with the mine extent was undertaken solely 

based on the attributes found at the site and immediate surroundings. Furthermore, the precautionary 

principle was applied during the EIS assessment, due to only one field survey being undertaken and the 

consequent probability of overlooking faunal and floral species. However, the field survey results were 

supplemented by background information and therefore the conclusions are considered representative of 

the watercourse assessed.   
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The freshwater 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.  

 

The marking of floral Species of Conservation Concern (SCC) and protected floral species did not fall within 

the scope of this assessment. However, any SCC or protected species encountered were documented.  

 

The aim of this assessment was not to provide an exhaustive floral species list, but rather to determine the 

overall conservation importance of vegetation associated with the mine extent. 

 

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 impact descriptions and assessment are based on the specialists understanding of the proposed sand 

mining activities based on the information provided. 

 

This 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. 

 

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. 
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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. 

 

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.  General Notice 704 of the NWA (1999) 
 
General Notice 704 of the NWA includes regulations on the use of water for mining and related activities 

aimed at the protection of water resources. 

 

According to GN704, no person in control of a mine or activity may- 

(a) locate or place any residue deposit, dam, reservoir, together with any associated structure or any other 

facility within the 1:100 year floodline or within a horizontal distance of 100 metres from any watercourse or 

estuary, borehole or well, excluding boreholes or wells drilled specifically to monitor the pollution of 

groundwater, or on water-logged ground, or on ground likely to become water-logged, undermined, 

unstable or cracked; 
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(b) except in relation to a matter contemplated in regulation 10, carry on any underground or opencast 

mining, prospecting or any other operation or activity under or within the 1:50 year floodline or within a 

horizontal distance of 100 metres from any watercourse or estuary, whichever is the greatest; 

(c) place or dispose of any residue or substance which causes or is likely to cause pollution of a water 

resource, in the workings of any underground or opencast mine excavation, prospecting diggings, pit or 

any other excavation; or 

(d) use any area or locate any sanitary convenience, fuel depots, reservoir or depots for any substance 

which causes or is likely to cause pollution of a water resource within the 1:50 year floodline of any 

watercourse or estuary. 

 

1.4.4.  National Environmental Management Act (Act no. 107 of 1998, as amended 
in 2017) 
 

The NEMA (Act 107 of 1998, as amended in 2017) and the associated Regulations (Listing No R. 324, No 

R. 325 and R. 327), 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.” 

 

1.4.5 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.  

 

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: 
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• Category 1a 

o Category 1a Listed Invasive Species are those species listed as such by notice in terms of 

section 70(1)(a) of the NEMBA as species which must be combatted or eradicated. 

o A person in control of a Category 1a Listed Invasive Species must- 

▪ comply with the provisions of section 73(2) of the Act; 

▪ immediately take steps to combat or eradicate listed invasive species in 

compliance with sections 75(1), (2) and (3) of the Act; and 

▪ allow an authorised official from the Department to enter onto land to monitor, 

assist with or implement the combatting or eradication of the listed invasive 

species. 

o If an Invasive Species Management Programme has been developed in terms of section 

75(4) of the Act, a person must combat or eradicate the listed invasive species in 

accordance with such programme. 

• Category 1b  

o Category 1b Listed Invasive Species are those species listed as such by notice in terms of 

section 70(1)(a) of the Act as species which must be controlled. 

o A person in control of a Category 1 b Listed Invasive Species must control the listed 

invasive species in compliance with sections 75(1), (2) and (3) of the Act. 

o If an Invasive Species Management Programme has been developed in terms of section 

75(4) of the Act, a person must control the listed invasive species in accordance with such 

programme. 

• Category 2  

o Category 2 Listed Invasive Species are those species listed by notice in terms of section 

70(1)(a) of the Act as species which require a permit to carry out a restricted activity within 

an area specified in the Notice or an area specified in the permit, as the case may be. 

o Unless otherwise indicated in the Notice, no person may carry out a restricted activity in 

respect of a Category 2 Listed Invasive Species without a permit. 

o A landowner on whose land a Category 2 Listed Invasive Species occurs or person in 

possession of a permit, must ensure that the specimens of the species do not spread 

outside of the land or the area specified in the Notice or permit. 

o If an Invasive Species Management Programme has been developed in terms of section 

75(4) of the Act, a person must control the listed invasive species in accordance with such 

programme. 

o Unless otherwise specified in the Notice, any species listed as a Category 2 Listed Invasive 

Species that occurs outside the specified area contemplated in sub-regulation (1), must, 

for purposes of these regulations, be considered to be a Category 1 b Listed Invasive 

Species and must be managed according to Regulation 3. 

• Category 3 –  

o Category 3 Listed Invasive Species are species that are listed by notice in terms of section 

70(1)(a) of the Act, as species which are subject to exemptions in terms of section 71(3) 

and prohibitions in terms of section 71A of Act, as specified in the Notice. 

o Any plant species identified as a Category 3 Listed Invasive Species that occurs in riparian 

areas, must, for the purposes of these regulations, be considered to be a Category 1b 

Listed Invasive Species and must be managed according to regulation 3. 

o If an Invasive Species Management Programme has been developed in terms of section 

75(4) of the Act, a person must control the listed invasive species in accordance with such 

programme. 

 

1.4.6. 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 
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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”. 

 

1.4.7. 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. 

 

2.  METHOD OF ASSESSMENT 

2.1.  Desktop Assessment  
 

The scope of work for the freshwater and vegetation screening 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 mine extent ; 

• 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 vegetation map (Scott-Shaw and Escott, 2011); 

o The National Vegetation Map (SANBI, 2018); 

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).  

 

2.2.  Freshwater Assessment  

2.2.1. Watercourse Delineation 
 

A field survey was undertaken on the 26th of August 2019.  

 

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.  
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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)6 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 mine extent or immediately adjacent areas. Only those indicators associated with 

rivers and riparian areas were therefore utilised during the delineation process. 

 

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). 
 

 
6 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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Figure 4: Typical cross section of a river channel indicating channel morphology (Resource Direct 

Measures for Protection of Water Resources: River Ecosystems) 
 

2.2.2.  Watercourse Classification 
 

The ‘Classification System for Wetlands and other Aquatic Ecosystems in South Africa’ developed by Ollis 

et al., (2013) encompasses all aquatic ecosystems, including wetlands, except for deep marine systems. 

Ollis et al. defines aquatic ecosystems as ecosystems that are permanently or periodically inundated by 

flowing or standing water, or which have soils that are permanently or periodically saturated within 0.5 m of 

the soil surface.  

 

The inland component of the Classification System has a six-tiered structure. For the purpose of this 

assessment watercourses were classified according to the Hydrogeomorphic Unit (HGM Units) at Level 4A 

of the classification methodology.  

 

Seven primary HGM Units are recognised for Inland systems at Level 4A of the Classification on the basis 

of hydrology and geomorphology (Ollis et al., 2013), namely:  

• Channel (River): a linear landform with clearly discernible bed and banks, which permanently or 

periodically carries a concentrated flow of water.  

• Channelled valley-bottom wetland: a valley-bottom wetland with a river channel running through it.  

• Unchannelled valley-bottom wetland: a valley-bottom wetland without a river channel running 

through it.  

• Floodplain wetland: the mostly flat or gently sloping land adjacent to and formed by an alluvial river 

channel, under its present climate and sediment load, which is subject to periodic inundation by 

over-topping of the channel bank.  
• Depression: a landform with closed elevation contours that increases in depth from the perimeter 

to a central area of greatest depth, and within which water typically accumulates.  

• Seep: a wetland area located on (gently to steeply) sloping land, which is dominated by the colluvial 

(i.e. gravity-driven), unidirectional movement of material down-slope. Seeps are often located on 

the side-slopes of a valley but they do not, typically, extend into a valley floor.  

• Wetland flat: a level or near-level wetland area that is not fed by water from a river channel, and 

which is typically situated on a plain or a bench. Closed elevation contours are not evident around 

the edge of a wetland flat.  

 

For further details on the classification methods utilised, refer to Appendix A2  
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2.2.3. River Index of Habitat Integrity Assessment (IHIA) 
 

The river IHIA is utilised in order to determine the 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.  

 

For further details on the River IHI method, refer to Appendix A3.  

 

2.2.4. Ecological Importance and Sensitivity (EIS) of 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.  

 

It should be noted that the EIS assessment was done solely based on the attributes found at the mine 

extent and immediate surroundings. Furthermore, the precautionary principle was applied during the EIS 

assessment, due to only one field survey being undertaken and the consequent probability of overlooking 

faunal and floral species. However, the field survey results were supplemented by background information 

and therefore the conclusions are considered representative of the features that were assessed.   

 

For further details on the EIS methods for Rivers, refer to Appendix A4.  

 

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 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). 
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2.3.  Vegetation Screening 
 

The desktop assessment was followed by a physical site survey undertaken on the 26th of August 2019. 

The vegetation associated with the mine extent and within immediately adjacent areas was investigated in 

order to determine the vegetation characteristics of the area and to determine whether the disturbance/loss 

of this vegetation community would be of any conservation significance. 

 

2.4.  Impact Assessment 

According to the Ezemvelo KZN Wildlife Guidelines for Biodiversity Impact Assessments in KZN (2013), 

the guiding principal with regards to biodiversity conservation and sustainable development is one of no net 

loss of biodiversity and ecosystem processes. To achieve this principal a proactive approach to planning 

and biodiversity conservation must be adopted to ensure: 

• The early identification and evaluation of potential biodiversity impacts that may constitute ‘fatal 

flaws’, or significant biodiversity related/management issues; 

• The early identification and evaluation of conceptual alternatives which could prevent, avoid or 

reduce significant impacts on biodiversity, or enhance or secure opportunities for biodiversity 

conservation; and  

• The appropriate design of mitigation through the mitigation hierarchy. 

 

The mitigation of negative impacts on biodiversity and ecosystem services is a legal requirement and should 

take on different forms depending on the significance of the impact and the area being affected (DEA, 

2013).  

 

Mitigation requires proactive planning that is enabled by following the mitigation hierarchy. The application 

of the mitigation hierarchy is intended to avoid disturbance of ecosystems and loss of biodiversity, and 

where they cannot be avoided altogether, to minimise, rehabilitate or offset significant residual negative 

impacts on biodiversity. 

 

An impact assessment method summary is provided below; the detailed method is provided in Appendix 

B.  

 

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. 
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3. RESULTS OF DESKTOP REVIEW 

3.1.  Overview of Background Information  
 

3.1.1. Climate  
 

The mine extent is located approximately 3km to the north-west of Ifafa Beach, approximately 3km inland 

of the Indian Ocean at an altitude of approximately 27m above sea level. Ifafa Beach normally receives 

about 818mm of rain per year, with most rainfall occurring mainly during mid summer. It receives the lowest 

rainfall (12mm) in June and the highest (109mm) in January. The monthly distribution of average daily 

maximum temperatures shows that the average midday temperatures for Ifafa Beach range from 22.3°C in 

July to 27.5°C in February. The region is the coldest during July when the mercury drops to 9°C on average 

during the night (http://www.saexplorer.co.za/south-africa/climate/ifafa_beach_climate.asp).  

 

3.1.2. Geology and Soils 
 

The majority of the mine extent is indicated to be underlain by Natal Group Sandstone which is 

characterised by generally reddish, feldspathic and micaceous sandstone. The soils associated with the 

mine extent are characterised by minimal development, are usually shallow, on hard or weathering rock, 

with or without intermittent diverse soils. Lime is rare or absent in the landscape (SA Soil Map, South African 

National Biodiversity Institute Biodiversity Geographic Information System (SANBI BGIS)).  

 

3.2.  Conservation Context  

3.2.1. Freshwater 
 

The mine extent falls within the North Eastern Coastal Belt Ecoregion, within the Mvoti to Mzimkulu Water 

Management Area (WMA) and within the Coastal Mvoti sub-Water Management Area (sub-WMA) as 

defined by NFEPA (2011). The quaternary catchment indicated for the mine extent is U80G and the 

Wetland Vegetation Group for the area is the Indian Ocean Coastal Belt Group 2 which is listed as Critically 

Endangered within the region. 

 

According to the NFEPA project, the Fafa River is a perennial river which has been indicated to fall within 

a Class C PES Category (moderately modified) and is not located within a River Freshwater Ecosystem 

Priority Area (FEPA). No wetlands have been indicated within or directly adjacent to the proposed mine 

extent by the NFEPA project7. The closest wetland indicated is the Fafa Estuary which is located 

approximately 400m to the east of the mine extent boundary (Figure 5).  

 

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 Fafa River falls within a 

PES Category B (largely natural with few modifications) and is considered to be of a very high EIS. 

 

Recent vector data obtained from the Surveyor General in 2015 indicates two drainage lines entering into 

the portion of the Fafa River associated with the mine extent (Figure 5). However, no mining related 

activities will take place within these drainage lines which are located upslope of the mine extent. 

 

 
7 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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According to KZN FSCP (2007), the general catchment area of the mine extent is indicated as ‘available’. 

Areas indicated as ‘available’ are untransformed biodiversity areas which have no specific conservation 

priority.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Freshwater features associated with the mine extent (NFEPA, 2011).  

 

3.2.2. Vegetation 
 
The mine extent 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). However, the mine extent is located within 

a Critically Endangered Ecosystem as listed by the National List of Threatened Terrestrial Ecosystems. It 

should be noted that mapping data for threatened terrestrial ecosystems represents the original extent of 

listed ecosystems in 2004 or earlier; in other words, natural areas which have subsequently been converted 

to agriculture, mining and urban areas have been included. The mine extent is therefore not necessarily 

presently representative of the natural habitat associated with this listed ecosystem.  

 

According to the updated national vegetation map (2018) and provincial vegetation mapping (Scott-Shaw 

and Escott 2011) the mine extent is located within the Forest Biome, the Zonal and Intrazonal Forests 

Bioregion, and the Northern Coastal Forests vegetation type. Scott-Shaw and Escott (2011) further 

subdivided the Northern Coastal Forests vegetation type into eight subtypes of which the mine extent is 

located within the KwaZulu Natal Coastal Forests: Southern Mesic Coastal Lowlands Forest. This 

vegetation type occurs in KwaZulu-Natal and (to a very small extent) the Eastern Cape Province: Especially 

along the seaboards of Indian Ocean of KwaZulu-Natal Province and particularly well-developed in 

Maputaland. It is characterised by species-rich, tall/medium-height subtropical coastal forests occurring on 

coastal (rolling) plains and stabilised coastal dunes. Forests of the coastal plains are dominated by Drypetes 

natalensis, Englerophytum natalense, Albizia adianthifolia, Diospyros inhacaensis etc. The low-tree and 

shrubby understoreys are species-rich and comprise many taxa of (sub) tropical provenience. On dunes, 

Existing 

stockpile area 

Fafa River 
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these forests have well tree, shrub and herb layers. Mimusops caffra, Sideroxylon inerme, Dovyalis 

longispina, Acacia kosiensis and Psydrax obovata subsp. obovata are the most common constituents of 

the tree layer. Brachylaena discolour var. discolour, Chrysanthemoides monilifera subsp. rotundata, 

Carissa bispinosa subsp. bispinosa, Euclea natalensis, E. racemosa, Eugenia capensis, Gymnosporia 

nemorosa, Kraussia floribunda, Peddiea africana, Strelitzia nicolai and Dracaena aletriformis are frequent 

in the understorey. The herb layer usually contains Asystasia gangetica, Isoglossa woodii, Microsporum 

scolopendria, Zamiculas zamiifolia and Oplismenus hirtellus. Herbaceous vines and woody climbers such 

as Acacia kraussiania, Artabotrys monteiroae, Delbergia armata, Landolphia, kirkii, Monothotaxis caffra, 

Rhoicissus tomentose, Rhus nebulosa, Scutia myrtina, Uvaria caffra, Gloria superba etc. are important 

structural determinants in these forests (Scott-Shaw and Escott, 2011). The KwaZulu Natal Coastal Forests: 

Southern Mesic Coastal Lowlands Forest vegetation type is listed as Critically Endangered within the 

Province (Jewitt, 2011). 

 

According to the KZN TSCP the mine extent is located within an Optimal Critical Biodiversity Area (CBA) 

(Figure 6). CBAs are considered critical for meeting biodiversity targets and thresholds, and are required 

to ensure the persistence of viable populations of species and the functionality of ecosystems. The land 

use management objective of CBAs is to maintain the areas in a natural state with limited to no biodiversity 

loss. With the implementation of the mitigation measures as listed within this report, the loss of biodiversity 

will be avoided, and the objectives for the CBA will therefore be met.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Figure indicating the location of the mine extent within an area which is indicated as an 
Optimal CBA by the KZN TSCP (2010).  
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4. RESULTS OF FRESHWATER ASSESSMENT 

4.1. Watercourse Description 

4.1.1. The Fafa River  

A single watercourse, the Fafa River and associated riparian habitat, is considered to be at risk should the 

proposed continuation of sand mining activities be authorised (Figure 7). The portion of the Fafa River 

associated with the mine extent is a lower foothill river characterised by a lower gradient, mixed-bed alluvial 

channel with sand and gravel dominating the bed. The active channel of the river is approximately 40-60m 

wide and is characterised by extensive areas of sediment deposition. At the time of the assessment (dry 

season), flow was confined to shallow, narrow, braided channels running through sand bars which have 

developed on the riverbed and banks. However, the river is a flood driven system and flow is usually spread 

across the entirety of the channel during flood events. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Fafa River and associated riparian habitat. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 8: Representative images of extensive areas of sediment deposition within the Fafa River 

active channel. 
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The western bank of the river is associated with a wide flood bench which is presumably inundated during 

significant flood events. However, a steep cliffside is located directly to the east of the river channel and the 

majority of the eastern riverbank is therefore characterised by a narrow, confined riparian zone.  

 

Decades of agricultural and sand mining activities have resulted in the loss of indigenous vegetation from 

the rivers riparian zone and in the proliferation of alien and invasive species8. Impacts to the river and 

associated riparian habitat have been discussed further within Section 4.4 below. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: Representative images of the degraded riparian zone associated with the flood bench on 

the western bank of the Fafa River. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
8 Vegetation characteristics are discussed in more detail in Section 3.10 
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Figure 10: Representative images of the narrow, confined riparian zone associated with the eastern 

bank of the Fafa River. 

 

4.1.2. Additional Watercourses within the DWS 500m regulated area  
 

Additional watercourses identified within the DWS 500m regulated area were desktop delineated (Figure 

11) and the risk to these features as a result of the proposed mining related activities was considered. All 

additional watercourses are located a considerable distance upslope of the mine extent or are located within 

a separate micro-catchment to the mine extent. It is therefore the opinion of the specialist that negligible 

risk is posed to these features provided that the mitigation measures as listed within Section 6 of this report 

are strictly adhered to. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11: Watercourses located within the DWS 500m regulated zone. 
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4.2.  Aquatic Ecosystem Classification 

According to the classification system developed by Ollis et al. (2013), the Fafa River is located within a 

valley floor landscape which occurs at the base of a valley, 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 1: Aquatic ecosystem classification (Ollis et al., 2013) 

4.3. Watercourse Delineation 

Indicators as discussed within Section 2.2.1 were utilised in order to determine the boundary of the portion 

of the Fafa River and associated riparian habitat which is considered to be at risk as a result of the proposed 

sand mining activities.  

 

Vegetation associated with the Fafa River riparian zone has been significantly modified as a result of 

agricultural and sand mining activities and is currently dominated by alien and invasive species. This made 

the identification of the riparian zone boundary based on floral species composition and structure alone 

difficult. However, the majority of the eastern bank of the river is bordered by a steep cliffside which could 

be utilised to delimit the extent of the riparian zone. Furthermore, the western bank of the river is 

characterized by a wide flood bench, and a change in slope gradient between this flood bench and 

surrounding hillsides could be utilised to determine the extent of the riparian area. Although indigenous 

vegetation has been replaced by alien and invasive vegetation, a distinct change in species composition 

between the flood bench and adjacent hillsides was still noted. The flood bench is dominated by flood 

tolerant alien species such as Arundo donax and Solanum mauritianum, while adjacent hillsides which are 

unlikely to be impacted upon by flooding are dominated by forest species or have been planted with 

Macadamia trees. This change in vegetation composition and structure could therefore be utilised in 

combination with terrain units when determining the boundary of the eastern riparian zone. 

 

Additional indicators which could be utiliised when determining the boundary of the riparian zone included 

alluvial soils as well as wrack/debris within trees in the riparian zone which was deposited at the time of the 

last flood event.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Fafa River 

Level 4 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. 

Level 5 Perennial— flows continuously throughout the year, in most years. 

Level 6 Natural: existing in, or produced by nature; not made or caused by humankind. 
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Figure 12:  Narrow riparian area on the eastern bank of the Fafa River delimited by a steep cliffside (a); 

change in slope gradient and vegetation composition and structure between flood bench (foreground) 

and surrounding hillsides (background) on the western bank (b); wrack/debris deposited behind trees 

on the flood bench (c); and alluvial soils (d). 

4.4. Present Ecological State  

In order to determine the PES of the Fafa River and associated riparian habitat, 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 Fafa River is an extensive linear system which extends kilometres upstream and downstream of the 

mine extent. However, for the purpose of this assessment it was only considered necessary to determine 

the PES of the reach of the river which is considered to be at risk of impact as a result of the proposed sand 

mining activities. The IHIA assessment was therefore only applied to the portion of the river associated with 

the proposed sand mining area as well as to portions extending 500m upstream and downstream of the 

proposed sand mining area.  

 

The instream and riparian scores calculated for the portion of the Fafa River associated with the mine extent 

falls within IHIA Category D (Largely modified - A large loss of natural habitat, biota and basic ecosystem 

functions has occurred). 

 

 

a b 

c d 
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The key findings of the assessment are summarised below, and the results are presented in Table 3 below 

with reference to Table 2: 

• Decades of agricultural and sand mining activities have resulted in the loss of indigenous riparian 

vegetation and in the proliferation of alien and invasive vegetation within the riparian zone of the 

river. Indigenous vegetation appears to have been historically removed from portions of the riparian 

zone on the western bank of the river for the establishment of agricultural crops, and has also been 

lost as a result of the construction of access roads and the establishment of the existing sand 

mining stockpile area.  

• Agriculture, sand mining and associated earth moving activities have resulted in the alteration of 

the bed and banks of the river. 

• An informal weir structure is located approximately 200m upstream of the mine extent. This weir 

has been constructed in order to facilitate the abstraction of water from the river for irrigation 

purposes. The weir impedes flow through the river and abstraction for irrigation have resulted in 

the reduction of flows through the river. 

• Extensive sand bars have developed within the portion of the river channel downstream of the weir. 

The deposition of sediment on sand bars on river bends is a natural process in dynamic river 

systems such as the Fafa River. However, the runoff of sediment with stormwater from disturbed 

agricultural areas within the catchment has likely resulted in an increase in the volumes of sediment 

deposited within the channel. Furthermore, the decrease in flows through the system as a 

consequence of the weir and abstraction has likely reduced the ability of the river to transport 

sediment, ultimately contributing to the accumulation of sediment noted at the time of the 

assessment. 

• No onsite water quality testing was undertaken as part of the assessment, however the runoff of 

contaminated stormwater from surrounding agricultural areas has likely had an impact on the water 

quality within the river. 

 

 

 

 

 

 

 

 

 

Figure 13: informal weir (left) and abstraction point (right). 
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Figure 14:Riparian zone cultivated with Pecan trees and Napier Grass (left) and existing stockpile 

pad within riparian zone (right) 

Table 2: Descriptive classes for the assessment of modifications to habitat integrity (after IHIA, 1999). 

IMPACT 

CATEGORY 

DESCRIPTION SCORE 

None No discernible impact, or the modification is located in such a way that it has no impact 

on habitat quality, diversity, size and variability. 
0 

Small The modification is limited to very few localities and the impact on habitat quality, 

diversity, size and variability is also very small. 
1 - 5 

Moderate The modifications are present at a small number of localities and the impact on habitat 

quality, diversity, size and variability is also limited. 
6 - 10 

Large The modification is generally present with a clearly detrimental impact on habitat quality, 

diversity, size and variability. Large areas are, however, not influenced. 
11 - 15 

Serious 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. 
16 - 20 

Critical 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. 
21 - 25 

 

Table 3: IHIA results for the Fafa River.  

 Criterion 
Impact 
score 

Weight IHI Score 
Impact 

Category 
Confidence 

Instream criteria           

Water abstraction 20 14 11.2 Large H 

Flow modification 20 13 10.4 Moderate H 

Bed modification 20 13 10.4 Moderate H 

Channel modification 15 13 7.8 Moderate H 

Water quality 10 14 5.6 Small L 

Inundation  5 10 2 Small H 

Exotic macrophytes 0 9 0 None H 

Exotic fauna    0 8 0 None L 

Solid waste disposal 0 6 0 None H 
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Instream Habitat Integrity 
    

52. 6 
D     

            

Riparian zone criteria           

Indigenous vegetation removal 23 13 11.96 Large H 

Exotic vegetation encroachment  23 12 11.04 Large H 

Bank erosion   5 14 2.8 Small H 

Channel modification 12 12 5.76 Small H 

Water abstraction   0 13 0 None M 

Inundation 0 11 0 None M 

Flow modification 10 12 4.8 Small M 

Water quality 10 13 5.2 Small L 

Riparian Zone Habitat Integrity 
    

58.44 
D     

 

4.5. 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).  

 

Disturbance to the instream and riparian habitat associated with the mine extent as a result of decades of 

anthropogenic activities including agricultural and sand mining activities has reduced the availability of suitable 

habitat for threatened and rare floral, fish and invertebrate species. Habitat diversity associated with the portion 

of the river in which sand mining is proposed has been decreased due to the accumulation of sediment within 

the river channel and due to the proliferation of alien and invasive vegetation within riparian areas. However, 

during environmental stress periods9 the river is likely to provide refugia to aquatic biota in the form of shallow 

channels and pools. Furthermore, the Near Threatened fish species Oreochromis mossambicus (Mozambique 

Tilapia) has been positively identified within the larger river reach (DWS, 2014) and, together with more 

common species, is likely to utilize the stretch of river within the mine extent as a migratory corridor between 

the Fafa Estuary and upstream areas.  

 

Although perennial, the portion of river within the mine extent experiences periods of low flow in which only a 

shallow braided channel runs through areas where sediment has accumulated. Flow and water quality impacts 

are therefore not as easily buffered within this system during low flow periods as within permanently deep river 

systems with high flows. That being said, habitat associated with the river has been significantly degraded 

reducing the probability of occurrence of species which are sensitive to flow and water quality related changes. 

 

The overall sub-quaternary reach of the river was indicated to fall within a very high EIS Category by the 

Desktop PESEIS assessment drafted by the DWS (2014). However, this desktop assessment considered 

an extensive area of the river which extends approximately 50km upstream of the portion of the river within 

which sand mining activities are proposed, and is therefore not considered to be representative of the EIS 

of the portion of the river associated with the mine extent which calculated a moderate overall EIS score 

(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).  

 
9 E.g. drought and low flow conditions. 
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Table 4: EIS results for the Fafa River.  

 Fafa River 

Rare and endangered biota 2 

Populations of unique biota 2 

Intolerant biota 2 

Species/taxon richness* 1 

Diversity of habitat types or features* 2 

Refuge value of habitat types* 2 

Sensitivity of habitat to flow changes* 1 

Sensitivity to flow related water quality changes* 1 

Migration route/corridor for instream and riparian biota 4 

National parks, Wilderness areas, Nature reserves, Natural Heritage sites, and Natural areas 1 

TOTAL 18 

MEDIAN 2 

OVERALL EIS Moderate 

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. 

4.6. Recommended Ecological Category (REC) 

The Recommended Ecological Category (REC) for the reach of the Fafa River associated with the mine 

extent was determined taking into consideration both the PES and EIS of the system as well as the 

proposed sand mining related activities.  

 

According to the REC matrix table below, the objective for the river is to maintain the current PES. The 

maintenance of the current PES is considered possible provided that the mitigation measures as listed 

within Section 6 of this report are strictly implemented, particularly measures to ensure that the annual 

extraction of sand is restricted to that which is replaced by natural sedimentation processes, and measures 

to ensure that rehabilitation of all areas of disturbance takes place.  

 

Table 5: REC Matrix indicating the REC for the Fafa River (indicated in blue).   

 EIS Category 

PES Category Low Moderate High Very high 

A: Natural A 
Maintain 

A 
Maintain 

A 
Maintain 

A 
Maintain 

B: Largely natural B 
Maintain 

B 
Maintain 

A/B 
Improve 

A 
Improve 

C: Moderately modified C 
Maintain 

C 
Maintain 

B/C 
Improve 

B 
Improve 

D: Largely modified  D 
Maintain 

D 
Maintain 

C/D 
Improve 

C 
Improve 

E/F: Seriously to 
Critically modified 

E/F 
Maintain 

E/F 
Maintain 

E/F 
Improve 

D 
Improve 
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4.7. Buffer Requirements 

Sand mining will need to take place within the active channel of the Fafa River; an existing gravel access 

road and ramp will be utilised to gain access to the riverbed; and an existing stockpile area within the 

riparian zone will be utilised to stockpile extracted sand. It will therefore be impractical to designate a ‘no-

go’ buffer zone around the river and riparian zone within which mining related activities are prohibited. 

However, the Buffer Zone Guidelines for Rivers, Wetlands and Estuaries (Macfarlane and Bredin, 2016) 

was utilised in order to determine a buffer for the river in which non-essential mining related activities should 

be strictly prohibited in order to avoid any unnecessary additional impact (e.g. indiscriminate movement of 

vehicles, dumping of excavated material, storage of hazardous substances and fuel etc). Considering the 

mitigation measures which will be implemented in order to avoid unnecessary disturbance to the river and 

associated riparian habitat (Section 6), a final buffer zone of 40m was calculated for the Fafa River (Figure 

15) which must be applied during all phases of the sand mining activities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15: The Fafa River and associated 40m buffer area (Google Earth Pro, 2019). 
 

5. RESULTS OF VEGETATION SCREENING ASSESSMENT  

5.1. Vegetation Communities 

A single vegetation community, the riparian vegetation community, is associated with the mine extent. 

Riparian vegetation associated with the Fafa River has been transformed as a result of decades of 

anthropogenic activities and is not considered to be representative of the Critically Endangered KwaZulu 

Natal Coastal Forests: Southern Mesic Coastal Lowlands Forest vegetation type which has been indicated 

for the area (Scott-Shaw and Escott, 2011).  

 

Disturbance as a result of agricultural and sand mining activities has resulted in the loss of indigenous 

riparian vegetation and in the proliferation of alien and invasive species within the riparian zone. The north-

eastern and north-western riparian zones are dominated by impenetrable stands of alien species including 

Arundo donax, Solanum mauritianum, Lantana camara, Tithonia diversifolia and Ageratum conyzoides.  

Existing 

stockpile area 
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Figure 16: Representative images of dense stands of alien vegetation associated with the north-

western (top) and north-eastern (bottom) riparian areas.  

 

At present the south-western riparian zone boundary is cultivated with Napier grass, and Pecan trees were 

encountered on the flood bench. Areas below and adjacent to Pecan trees were dominated by the pioneer 

grass species Panicum maximum and the alien herb Ageratum conyzoides; and stands of alien species 

including Arundo donax, Solanum mauritianum and Ageratum conyzoides have proliferated within disturbed 

areas.  

 

Indigenous vegetation was limited to individuals of pioneer trees and shrub species including Trema 

orientalis (Pigeonwood) and Ludwigia octovalvis (Mexican Primrose-willow) which were encountered 

scattered within the riparian zone, and to common indigenous grass and sedge species including 

Phragmites mauritianus (Dekriet), Cyperus prolifer (Dwarf Papyrus), Juncus sp. and Setaria megaphylla 

(Ribbon Grass) which were encountered on the margins of the river channel. 
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Figure 17: Pecan trees (forground) and Napier Grass (background) (left) and alien vegetation 
encountered on the south-western river banks (right). 
 

An additional vegetation community which is considered to be representative of the Critically Endangered 

Southern Mesic Coastal Lowlands Forest vegetation type is located on the cliffsides surrounding the mine 

extent. No mining related activities are proposed within this vegetation community; however, it is essential 

that disturbance to this vegetation as a result of the edge effects of mining related activities (i.e. the 

proliferation of alien and invasive vegetation, wood harvesting etc.) is strictly avoided. Impacts to this 

vegetation community can be avoided with the strict implementation of the mitigation measures as listed 

within Section 6 of this report.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18: Representative images of Southern Mesic Coastal Lowlands Forest vegetation on 

cliffsides surrounding the mine extent.  

5.2. Species of Conservation Concern and Protected Species  

No floral SCC or protected species were encountered within the riparian habitat of the portion of the river 

associated with the mine extent at the time of the assessment, and due to the degraded nature of the 

vegetation as well as a lack of suitable habitat, the Probability of Occurrence (POC) of SCC or protected 

species is considered to be low.  

 

The POC of SCC within more natural areas of Southern Mesic Coastal Lowlands Forest vegetation on 

surrounding cliffsides is considered to be medium-high, however, no mining related activities are proposed 

within this vegetation community and no SCC or protected species will therefore be removed from these 

areas.   
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6.  ASSESSMENT OF FRESHWATER IMPACTS 

6.1. Impact Identification 

The proponent, TT Marine, has been legally extracting sand from the Fafa River since the 1970s. However, 

a new sand mining permit is required for the continuation of sand mining activities.  

 

An existing gravel road will be utilised to access an existing stockpile area, and an existing access ramp 

will be utilised to gain access to the riverbed (Figure 19). No site preparation or additional clearing of 

indigenous riparian vegetation will therefore be required. Proposed sand mining activities will therefore be 

limited to:  

 

Operational Phase: 

• An existing access ramp will be utilised in order to gain access to the riverbed; 

• Sand will be extracted from the sand bars on the riverbed with an excavator or front-end loader;  

• Extracted sand will be deposited within the existing stockpile area on the western bank of the river; 

and  

• Sand from the stockpile area will be loaded onto trucks and transported off site via an existing 

gravel access road. 

 

Decommissioning Phase: 

• The rehabilitation of riparian areas associated with the stockpile area and access ramp to pre-

mining conditions.   

 

Impacts associated with the proposed continuation of sand mining activities will therefore include: 

 

Direct operational phase impacts: 

1) Disturbance of the Fafa River and associated riparian area;  

2) Alteration of the bed, banks and flow characteristics of the Fafa River; and 

3) Water quality impairment. 

 

Direct decommissioning phase impacts: 

1) Alien vegetation proliferation; and 

2) Erosion and sedimentation of the Fafa River. 

 

It should be noted that negligible risk is posed to additional watercourses within the DWS 500m regulated 

zone (refer to Section 4.1.2) and the impact to these watercourses was therefore not assessed. 
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Figure 19: Extent of sand mining activities 
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6.1.1 Operational Phase 

 
Impact 1 - Disturbance of the Fafa River and associated riparian area 

 

The indiscriminate movement of vehicles and personnel through the Fafa River and associated riparian 

areas, as well as the inappropriate storage of extracted sand outside of the designated stockpile area may 

result in the disturbance of riparian and instream habitat. This disturbance may in turn result in the further 

proliferation of alien and invasive vegetation within instream and riparian areas.   

 

The Fafa River and associated riparian habitat has been significantly degraded as a result of decades of 

anthropogenic activities and associated disturbance. This disturbance has resulted in the proliferation of 

alien and invasive species and in the reduction of the PES of the riparian and instream habitat of the river 

to a Category D (Largely modified). The overall impact is therefore 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 additional disturbance of the rivers riparian area can be avoided 

and the overall impact may be reduced to a very low (negative) significance.   

 

Essential mitigation measures: 

• Limit the extent of the sand mining area to that which is absolutely essential in order to minimise 

environmental damage.  

• Limit the movement of vehicles and personnel through the river channel as far as possible, no 

activity must be permitted within the river channel other than the excavation of sand from the river 

sandbars. 

• Restrict access into the stockpile area to the existing access road and restrict access into the 

riverbed to the existing access ramp. The indiscriminate movement of vehicles and personnel must 

be strictly prohibited.  

• Clearly demarcate the boundary of the stockpile area with orange hazard fence or similar and 

strictly prohibit the movement of vehicles and personnel outside of the demarcated areas. Riparian 

areas and portions of the associated buffer area located outside of the demarcated area must be 

designated as no-go areas. 

• Strictly prohibit the storage/dumping of excavated material within no-go areas.  

• An Environmental Control Officer (ECO) must inspect the instream and riparian habitat on a 

monthly basis and must take immediate measures to address unforeseen disturbances. Any 

disturbed areas falling within no-go areas must be immediately rehabilitated. Rehabilitation can be 

achieved through the reprofiling of disturbed areas to pre-disturbance conditions, followed by the 

ripping of compacted soils to a depth of 300mm, the replacing of any removed topsoils, the 

implementation of stabilisation and erosion control measures; and the revegetation of the disturbed 

areas with appropriate species.  

• Alien and Invasive species control: 

o The stockpile area and sand mining area must be checked by the site manager and the 

ECO for alien and invasive species once every two weeks (site manager) and once a month 

(ECO). Any 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 Care must be taken in order to avoid the disturbance of indigenous species during the 

removal of alien plants. 

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. 
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o Remove vegetation before seed is set and released. 

o Cover removed alien plant material properly when transported, to prevent it from being 

blown from vehicles.  

 

Table 6: Disturbance of the Fafa River and associated riparian area. 

 Intensity Extent Duration Probability of  
impact occurring 

Significance 

Without mitigation  Medium Local Long term Definite Medium (-ve) 

With mitigation Low Site specific Medium term Definite Very Low (-ve) 

 

Impact 2 – Alteration of the bed, banks and flow characteristics of the Fafa River 

 

The excavation of sand from the riverbed and the subsequent possible diversion of flow through excavated 

areas / ponding of water within depressional areas will alter the natural flow patterns through the river. The 

possible lowering of the base level of the river as a result of excavation will likely result in headcut erosion 

and the incision of the river channel upstream of the mine extent area. Furthermore, the extraction of sand 

will result in the alteration of the natural sediment balance of the river and will reduce sediment reaching 

areas downstream of the mining operations which may ultimately result in downstream erosion and channel 

incision. 

 

The impact prior to the implementation of mitigation measures is considered to be of a high intensity and 

will be of a permanent duration should erosion and incision of the river banks occur. The overall impact is 

therefore considered to be of a high (negative) significance prior to the implementation of mitigation 

measures. It is not possible to avoid the alteration of the bed of the river in areas where sand will be 

extracted. However, with the implementation of the mitigation measures as listed below, the alteration of 

the banks of the river and the artificial, permanent change in natural low flow patterns through the river can 

be largely avoided. Furthermore, should sand excavated from the sandbars be restricted to that replaced 

through natural sedimentation processes, excavated areas will be replenished with sand during annual 

flood events. The overall impact may therefore be reduced to a low (negative) significance with the 

implementation of mitigation measures. 

Essential mitigation measures: 

• Mining volumes must be strictly monitored and must be based on the measured annual 

replenishment of sand as determined by a suitably qualified professional. River sand 

extracted must not exceed that replaced through natural sedimentation processes. 

• The ECO must monitor the active channel dimensions in order to determine whether over extraction 

is taking place. The active channel dimensions should not change significantly if extraction is 

restricted to annual replenishment rates.  

• Sand must only be extracted from the riverbed during low flow conditions when the sand bars are 

exposed. Only sand on the exposed sandbars of the river must be extracted.  

• Limit instream mining methods to bar skimming. 

• The extraction of sand from the riverbed must not compromise the flow of the river or divert the 

main flow of the river. 

• The main flow of the river must not be hindered or diverted to increase the available sand resources 

for mining.  

• Extraction of sand from the riverbanks must be prohibited and extraction must not take place within 

10m of the riverbanks. 

• The site manager must monitor the banks of the river for erosion and incision on a weekly basis. 

Should erosion or incision be noted, immediate corrective measures must be undertaken, and the 

ECO must be notified. Corrective measures may include but are not limited to: 
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o Stabilising steep/unstable/erosion prone areas with ‘soft’ stabilization techniques (e.g. 

geotextiles, fibre mats / nets / blankets / bags, brush mattresses, sandbags, live staking 

etc.). 

o Utilising sandbags in order to support riverbanks and prevent bank slump. 

• The ECO must monitor the banks of the river for erosion and incision on a monthly basis. Should 

erosion or incision be noted, immediate corrective measures such as those listed above must be 

implemented.  

 

Table 7: Alteration of the bed, banks and flow characteristics of the Fafa River. 

 Intensity Extent Duration Probability of  
impact occurring 

Significance 

Without mitigation  High Local Permanent Definite High (-ve) 

With mitigation Medium Local Medium term Definite Low (-ve) 

 

Impact 3 – Water quality impairment:  

 

When determining the impact to water quality, the impact as a result of both suspended sediments as well 

as solutes and solids was considered. The disturbance of sand on the Fafa riverbed during excavation 

activities will result in an increase in the runoff of sediment into the low flow channel and in an increase in 

instream turbidity. There is also the potential that sediment laden stormwater runoff from the stockpile area 

will result in an increase in instream turbidity, however, the probability of this occurring is considered low 

as a large vegetated sand berm separates the existing stockpile area from the river channel and prevents 

the runoff of sediment laden stormwater from the stockpile area into the river. 

 

The movement of vehicles through the riparian area and riverbed of the Fafa River increases the possibility 

of the contamination of the river by hydrocarbons, oils and grease which may leak from the vehicles.  

 

Contamination of the river by sewage may occur as a result of leakages from inappropriately located and 

poorly maintained portable chemical toilet facilities. The informal use of the river by workers may also result 

in contamination of the features. Additional impacts to the river as a result of the disposal of solid waste 

including litter may also occur.  

 

Prior to the implementation of mitigation measures the impact is considered to be of a high (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:  

• Maintain the sand berm on the periphery of the stockpile area and ensure that the berm is well 

vegetated in order to stabilise sand and prevent erosion. Any areas of the sand berm which are 

currently unvegetated and unstable must be stabilised and seeded with an indigenous grass seed 

mix. 

• Sand must only be extracted from the riverbed during low flow conditions when the sandbars are 

exposed. Only sand on the exposed sandbars of the river must be extracted.  

• Divert stormwater away from areas susceptible to erosion with the use of berms, sandbags etc.  

• Protect stockpiles, if required, from erosion using tarp or erosion blankets.  

• Stockpiled soils must be kept moist in order to prevent dust creation. 

• Soil stockpiles must not exceed 2m in height as this will result in soil compaction. 

• Locate equipment storage areas and vehicle parking areas in designated areas outside of the 

riparian area and associated buffer zone. These areas should preferably be located offsite or on 

level ground in a previously disturbed area of vegetation. 
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• Fuel, chemicals and other hazardous substances should preferably be stored offsite, or as far away 

as possible from the riparian area and associated buffer zone. These substances must be stored 

in suitable secure weather-proof containers with impermeable and bunded floors to limit pilferage, 

spillage into the environment, flooding or storm damage.  

• Inspect all storage facilities and vehicles daily for the early detection of deterioration or leaks. 

• Refuelling of vehicles should preferably take place offsite. If this is not possible, refuelling must only 

take place outside of the riparian area and associated buffer zone and drip trays must be utilised 

at fuel dispensing areas. 

• Servicing and cleaning of vehicles and machinery must take place offsite. 

• Dispose of used oils and other pollutants at an appropriate licensed landfill site.  

• Clean up any spillages immediately with the use of a chemical spill kit and dispose of contaminated 

material at an appropriately registered facility.  

• Provide portable toilets where work is being undertaken (1 toilet per 10 workers). These toilets must 

be located outside of the riparian area and associated buffer zone and should preferably be located 

on level ground. Portable toilets must be regularly serviced and maintained. 

• Provide an adequate number of bins on site and encourage personal to dispose of their waste 

responsibly. Waste generated by personnel must be removed and disposed of at a registered waste 

disposal facility. 

• Monitor in situ water quality (including turbidity) upstream and downstream of the mine extent on a 

monthly basis during extraction activities. Should downstream water quality measurements vary 

from upstream readings significantly (more than 15%), sand mining activities must be temporarily 

suspended and immediate corrective measures must be implemented in order to address the 

specific concern identified.   

 

Table 8: Water quality impairment. 

 Intensity Extent Duration Probability of  
impact occurring 

Significance 

Without mitigation  High Local Long term High High (-ve) 

With mitigation Low Site specific Short term Medium Very Low (-ve) 

 

6.1.2 Decommissioning Phase 

 

Impact 1: Alien vegetation proliferation 

 

Following the completion of decommissioning activities, areas disturbed as a result of mining activities will 

be vulnerable to the proliferation of alien and invasive species. These species may spread from disturbed 

areas into the surrounding riparian and instream areas. The riparian area of the Fafa River has already 

been impacted as a result of the proliferation of alien and invasive species and the further proliferation of 

alien vegetation within disturbed areas will add to this problem. 

 

The impact is considered to be of a low (negative) significance prior to the implementation of mitigation 

measures. However, with the implementation of rehabilitation and monitoring measures as listed below, the 

impact may be reduced to a very low (negative) significance.   

 

Essential mitigation measures 

• A rehabilitation and monitoring plan must be developed by a suitably qualified specialist. 

Rehabilitation measures must ensure that disturbed areas are rehabilitated to pre-mining conditions. 

Rehabilitation and monitoring measures should include but will not be limited to: 

o Reshape and reprofile disturbed areas associated with the stockpile area and access ramp to 

resemble pre-disturbance terrain units. Avoid steep slopes and concentrated flow paths.  
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o Where required, loosen disturbed and compacted soils to a depth of 100mm-300mm to assist 

with the re-establishment of vegetation. 

o Stabilise areas at risk of erosion with ‘soft’ stabilization techniques as determined upon 

consultation with a suitably qualified specialist (e.g. geotextiles, fibre mats / nets / blankets / 

bags, brush mattresses, live staking etc.) 

o Revegetate disturbed areas as soon as possible after the stabilizing of soils. Indigenous grass 

plugs can be used in combination with an indigenous grass seed mix for revegetation. 

o The use of alien vegetation during rehabilitation activities must be strictly prohibited. 

o Monitor the area in order to ensure the successful establishment of vegetation. 

• It is the responsibility of the landowner to control alien and invasive species within his/her property10 

into perpetuity. An alien and invasive species control program must therefore be developed which 

provides alien vegetation control measures for the decommissioning phase. Alien and invasive 

species control measures should include but will not be limited to: 

o Alien species must be removed from all areas disturbed as a result of mining activities. Alien 

vegetation which has encroached into watercourses as a result of surrounding disturbance 

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. 

o Care must be taken in order to avoid the disturbance of indigenous species during the removal 

of alien plants. 

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.  

o Cover removed alien plant material properly when transported, to prevent it from being blown 

from vehicles.  

o Follow up alien vegetation monitoring and clearing must be undertaken in accordance with time 

frames specified by the alien and invasive species control program.  

 

Table 9: Alien vegetation proliferation. 

 Intensity Extent Duration Probability of  
impact occurring 

Significance 

Without mitigation  Low Local Long term High Low (-ve) 

With mitigation Very Low Site specific Long term Medium Very Low (-ve) 
 

Impact 2: Erosion and sedimentation of the Fafa River 

 

Prior to the establishment of suitable vegetation cover, an increase in stormwater runoff and velocities from 

bare, disturbed and compacted areas associated with the decommissioned stockpile area and access ramp 

may result in the formation of erosion gullies and rills, and in the erosion of the riparian area / banks of the 

Fafa River. There is also a probability that eroded sediments will be carried with stormwater runoff into the 

river.  

 

The overall impact is considered to be of a medium (negative) significance prior to the implementation of 

mitigation measures and can be reduced to a very low (negative) significance after the implementation of 

the mitigation measures as listed below. 

 

 

 

 
10 In line with the requirements of NEMBA. 
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Essential mitigation measures 

• A rehabilitation and monitoring plan must be developed by a suitably qualified specialist. 

Rehabilitation measures must ensure that disturbed areas are rehabilitated to pre-mining conditions. 

Rehabilitation and monitoring measures should include but will not be limited to: 

o If required, reshape and reprofile disturbed areas associated with the stockpile area and access 

ramp to resemble pre-disturbance terrain units. Avoid steep slopes and concentrated flow 

paths.  

o Where required, loosen disturbed and compacted soils to a depth of 100mm-300mm to assist 

with the re-establishment of vegetation. 

o Stabilise areas at risk of erosion with ‘soft’ stabilization techniques as determined upon 

consultation with a suitably qualified specialist (e.g. geotextiles, fibre mats / nets / blankets / 

bags, brush mattresses, live staking etc.). 

o Revegetate disturbed areas as soon as possible after the stabilizing of soils. Indigenous grass 

plugs can be used in combination with an indigenous grass seed mix for revegetation. 

o The use of alien vegetation during rehabilitation activities must be strictly prohibited. 

o Monitor the decommissioned areas in order to ensure the successful establishment of 

vegetation.  

o Monitor the decommissioned areas for erosion. Should erosion or sedimentation be noted, 

immediate corrective measures must be undertaken.  

• Construct silt fences / traps in areas prone to erosion, to retain sediment-laden runoff. Remove 

sediment from silt fences/traps on a weekly basis. Sediment traps should not be removed 

immediately after the completion of rehabilitation. Sediment traps should only be removed once at 

least 80% indigenous vegetation cover has re-established on disturbed, bare soils. 

 

Table 10: Erosion and sedimentation of the Fafa River. 

 Intensity Extent Duration Probability of  
impact occurring 

Significance 

Without mitigation  Medium Local Long term Medium Medium (-ve) 

With mitigation Very Low Site specific Short term Low Very Low (-ve) 

6. 2.  Indirect impacts 

No indirect impacts were identified, provided that mitigation measures as listed for the direct impacts are 

adhered too.  

6. 3.  ‘No-go’ Scenario 

The mine extent is located on private land in an isolated area. Should the proposed mining activities not 

proceed the current status quo of the Fafa River is therefore likely to remain unchanged.  

6. 4.  Cumulative Impacts  

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. The proposed sand mining 

activities will not require the removal of additional riparian habitat and will therefore not add to the cumulative 

loss of this sensitive habitat from the region. Furthermore, should the mitigation measures as listed within 

this report be strictly implemented, the unnecessary disturbance of riparian habitat can be avoided. 

Although the mining of deposits of sand from the riverbed will result in the temporary disturbance of instream 

habitat, should the mitigation measures as listed within this report be strictly implemented, particularly 
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measures to ensure that the annual extraction of sand is restricted to that which is replaced by natural 

sedimentation processes, the long term disturbance of the riverbed can be avoided.  

 

Additional illegal sand mining operations are occurring upstream of the the mine extent and the proposed 

sand mining activities will therefore add to the cumulative loss of sediment from the river system as a whole. 

The Fafa River is a sediment dependant system and sediment which is extracted from the river at the mine 

extent will no longer be washed downstream to replenish sediment resources within the Fafa Estuary and 

coastal areas. However, that being said, an increase in the runoff of sediment laden stormwater from 

disturbed areas within the catchment, and the deposition of these sediments within the riverbed will likely 

offset this impact to some degree. 

 

It is therefore the opinion of the specialist that should the mitigation measures as listed within this report be 

strictly implemented, the cumulative impacts to freshwater habitat can be reduced to a low (negative) 

significance.  

 

7.  CONCLUSION  

 

A single watercourse, the Fafa River and associated riparian habitat, is considered to be at risk should the 

proposed continuation of sand mining activities be authorised. The portion of the river associated with the 

mine extent has been significantly degraded as a result of decades of anthropogenic activities. These 

activities have resulted in the loss of indigenous vegetation and in the proliferation of alien and invasive 

species. The Fafa River was therefore calculated to fall within a Category D PES (largely modified). 

However, the river was calculated to be of a moderate EIS and provides an important migratory corridor for 

fish species between up and downstream river reaches. Any additional or unnecessary disturbance of the 

river and associated riparian habitat outside of the mitigation and control measures stipulated in this report 

must therefore be strictly avoided.  

 

One vegetation community, the riparian vegetation community, is associated with the mine extent. Due to 

decades of anthropogenic activities and associated disturbance this vegetation community is no longer 

considered to be representative of the Critically Endangered KwaZulu Natal Coastal Forests: Southern 

Mesic Coastal Lowlands Forest vegetation type which has been indicated for the area. No floral SCC or 

protected species were encountered within this vegetation community at the time of the assessment, and 

due to the degraded nature of the vegetation as well as a lack of suitable habitat, the POC of SCC or 

protected species is considered to be low.  

 

An existing access road, stockpile area and access ramp within the riparian zone of the Fafa River will be 

utilised during the proposed sand mining activities, and no additional habitat will therefore be lost from the 

riparian area. Although the mining of deposits of sand from the riverbed will result in the temporary 

disturbance of instream habitat, should the mitigation measures as listed within this report be strictly 

implemented, particularly measures to ensure that the annual extraction of sand is restricted to that which 

is replaced by natural sedimentation processes, the long term disturbance and loss of habitat from the 

riverbed can be avoided. Furthermore, with the strict implementation of mitigation measures, all 

remaining freshwater impacts may be reduced to low (negative) and very low (negative) 

significances. It is therefore the opinion of the specialist that the proposed mining activities be 

considered permissible. It should however be noted that the proposed project will require authorisation 

from the DWS in terms of Section 21 (c) and (i) of the NWA as sand mining activities will be located within 

the extent of a watercourse as defined by the DWS. It is also important to note that exemption from 

regulations on the use of water for mining and related activities (GN704) will be required for mining-related 

activity planned within the 1:50 year flood-line or within a horizontal distance of 100 metres from any 

watercourse.  
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Appendix A – Detailed Assessment Methods 

A1 Riparian Delineation  
 
A1.1. Riparian Delineation  

 

Onsite delineation of the outer boundary of riparian areas took place according to the method supplied by 

DWAF (2005, updated 2008).  

The field delineation method for riparian areas focuses on two main indicators of riparian zones: 

• Vegetation indicators, and 

• Topography of the banks of the river or stream. 

Additional verification can be obtained by examining for any recently alluvial deposited material to indicate 

the extent of flooding and thus obtain at least a minimum riparian zone width.  

 

Topography  

 

A good rough indicator of the outer edge of the riparian areas is the edge of the macro channel bank. This 

is defined as the outer bank of a compound channel, and should not be confused with the active river or 

stream channel bank.  

 

Vegetation  

 

Riparian areas 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 land areas. When using 

vegetation to delineate the riparian zones one should consider:  

• Species composition (changes in abundance or occurrence of the particular species in question) 

or  

• Changes in physical structure (stature, vigour).  

 
A2 Watercourse Classification  
 
A2.1. Inland Systems  
 
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. 
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Figure 1: Classification System for wetlands and other aquatic ecosystems in South Africa. 

 
A2.2. Level 1: Ecoregions  
 
The primary DWA Ecoregions (Kleyn hans et al. 2005) are based on broad-scale patterns of physiography, 
climate, geology, soils and vegetation across the country. There are 31 Ecoregions across South Africa, 
including Lesotho and Swaziland. DWA Ecoregions have most commonly been used to categorise the 
regional setting for national and regional water resource management applications, especially in relation to 
rivers. 
 
A2.3. Level 2: NFEPA Wet Veg Groups  
 
The Vegetation Map of South Africa, Swaziland and Lesotho (Mucina & Rutherford, 2006) groups 
vegetation types across the country according to Biomes, which are then divided into Bioregions – 
composite spatial terrestrial units defined on the basis of similar biotic and physical features and processes 
at the regional scale (Mucina and Rutherford, 2006). To categorise the regional setting for the wetland 
component of the NFEPA project, wetland vegetation groups (referred to as WetVeg Groups) were derived 
by further splitting Bioregions into smaller groups through expert input (Nel et al., 2011). There are currently 
133 NFEPA WetVeg Groups, and it is envisaged that these groups could be used as a special framework 

LEVEL 1  

 

❖ Marine  

❖ Estuarine  

❖ Inland 

LEVEL 2 REGIONAL SETTING 

 

❖ DWA Level 1 Ecoregion 

❖ NFEPA WetVeg Groups 

❖ Other spatial framework 

LEVEL 3 LANDSCAPE UNIT 

 

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

LEVEL 6 DESCRIPTORS 

 

❖ Natural vs artificial 

❖ Salinity 

❖ Substratum type 

❖ Vegetation cover type 

❖ Geology 

 

LEVEL 4 HYDROGEOMORPHIC (HGM) UNIT 

❖ River 

❖ Floodplain  

❖ Channelled valley-bottom wetland 

❖ Unchannelled valley-bottom wetland 

❖ Depression 

❖ Seep 

❖ Wetland flat 

LEVEL 5 HYDROLOGICAL REGIME 

 

❖ Rivers = Perenniality 

❖ Period and depth of inundation 

❖ Period of saturation 
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for the classification of wetlands in national- and regional-scale conservation planning and wetland 
management initiatives. 
 
A2.4. Level 3: Landscape Units  
 
At Level 3 of the Classification System for Inland systems, a distinction is made between four Landscape 
Units (Table 1) on the basis of the landscape setting (i.e. topographical position) within which an HGM Unit 
is situated, as follows (Ollis et al., 2013):  

• Slope: an inclined stretch of ground typically located on the side of a mountain, hill or valley, not 
forming part of a valley floor. Includes scarp slopes, mid-slopes and foot-slopes.  

• Plain: an extensive area of low relief. These areas are generally characterised by relatively level, 
gently undulating or uniformly sloping land with a very gentle gradient that is not located within a 
valley. Gradient is typically less than 0.01 or 1:100.  

• Valley floor: The base of a valley, situated between two distinct valley side-slopes, where alluvial 
or fluvial processes typically dominate.  

• Bench: relatively discrete area of mostly level or nearly level high ground (relative to the broad 
surroundings), including hilltops, saddles and shelves. Benches are significantly less extensive 
than plains, typically being less than 50 ha in area.  

 
A2.5. Level 4: Hydrogeomorphic Units  
 
Seven primary HGM Units are recognised for Inland systems at Level 4A of the Classification System (Table 
2), on the basis of hydrology and geomorphology (Ollis et al., 2013), namely:  

• Channel (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 s a unit. 

• Floodplain wetland: a wetland area on the mostly flat or gently-sloping land adjacent to and formed 
by an alluvial river channel, under its present climate and sediment load, which is subject to periodic 
inundation by overtopping of the channel bank. 

• Channelled valley-bottom wetland: a valley-bottom wetland with a river channel running through it.  

• Unchannelled valley-bottom wetland: a valley-bottom wetland without a river channel running 
through it.  

• Depression: a wetland or aquatic ecosystem with closed (or near-closed) elevation contours, 
which increases in depth from the perimeter to a central area of greatest depth and within which 
water typically accumulates. 

• Seep: a wetland area located on gently to steeply sloping land and dominated by colluvial (i.e. 
gravity-driven), unidirectional movement of water and material down-slope. Seeps are often 
located on the side-slopes of a valley but they do not, typically, extend onto a valley floor.  

• Wetland flat: a level or near-level wetland area that is not fed by water from a river channel, and 
which is typically situated on a plain or a bench. Closed elevation contours are not evident around 
the edge of a wetland flat.  

 

A3 River Index of Habitat Integrity Assessment (IHIA) 
 

The river IHIA is utilised in order to determine the PES of rivers. The methodology is based on the qualitative 

assessment of a number of pre-weighted criteria which indicate the integrity of the in-stream and riparian 

habitats available for use by riverine biota (Table 7).  

 

The assessment of the severity of impact of modifications is based on six descriptive categories with ratings 
ranging from 0 (no impact), 1 to 5 (small impact), 6 to 10 (moderate impact), 11 to 15 (large impact), 16 to 
20 (serious impact) and 21 to 25 (critical impact). A five point rating system was decided on, to facilitate 
scoring flexibility within a category (Kleynhans, 1996). Scoring is guided by a description of the severity of 
the impact of the modification for each score (Table 8). The relative weighting of criteria are detailed in 
Table 9.   
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Table 1: Criteria used in the assessment of habitat integrity (from Kleynhans, 1999). 

CRITERION RELEVANCE 

Water 
abstraction 

Direct impact on habitat type, abundance and size. Also implicated in flow, bed, channel and water 
quality characteristics. Riparian vegetation may be influenced by a decrease in the supply of water. 

Flow 
modification 

Consequence of abstraction or regulation by impoundments. Changes in temporal and spatial 
characteristics of flow can have an impact on habitat attributes such as an increase in duration of low 
flow season, resulting in low availability of certain habitat types or water at the start of the breeding, 
flowering or growing season. 

Bed 
modification 

Regarded as the result of increased input of sediment from the catchment or a decrease in the ability 
of the river to transport sediment (Gordon et al., 1993). Indirect indications of sedimentation are stream 
bank and catchment erosion. Purposeful alteration of the stream bed, e.g. the removal of rapids for 
navigation (Hilden & Rapport, 1993) is also included. 

Channel 
modification 

May be the result of a change in flow, which may alter channel characteristics causing a change in 
marginal instream and riparian habitat. Purposeful channel modification to improve drainage is also 
included. 

Water quality 
modification 

Originates from point and diffuse point sources. Measured directly or agricultural activities, human 
settlements and industrial activities may indicate the likelihood of modification. Aggrevated by a 
decrease in the volume of water during low or no flow conditions. 

Inundation Destruction of riffle, rapid and riparian zone habitat. Obstruction to the movement of aquatic fauna and 
influences water quality and the movement of sediments (Gordon et al., 1992). 

Exotic 
macrophytes 

Alteration of habitat by obstruction of flow and may influence water quality. Dependant upon the species 
involved and scale of infestation. 

Exotic aquatic 
fauna 

The disturbance of the stream bottom during feeding may influence the water quality and increase 
turbidity. Dependant upon the species involved and their abundance. 

Solid waste 
disposal 

A direct anthropogenic impact which may alter habitat structurally. Also a general indication of the 
misuse and mismanagement of the river. 

Indigenous 
vegetation 
removal 

Impairment of the buffer the vegetation forms to the movement of sediment and other catchment runoff 
products into the river (Gordon et al., 1992). Refers to physical removal for farming, firewood and 
overgrazing. 

Exotic 
vegetation 
encroachment 

Excludes natural vegetation due to vigorous growth, causing bank instability and decreasing the 
buffering function of the riparian zone. Allochtonous organic matter input will also be changed. Riparian 
zone habitat diversity is also reduced. 

Bank erosion Decrease in bank stability will cause sedimentation and possible collapse of the river bank resulting in 
a loss or modification of both instream and riparian habitats. Increased erosion can be the result of 
natural vegetation removal, overgrazing or exotic vegetation encroachment. 

Table 2: Descriptive classes for the assessment of modifications to habitat integrity (from Kleynhans, 1999). 

IMPACT 
CATEGORY 

DESCRIPTION SCORE 

None No discernible impact, or the modification is located in such a way that it has no impact 
on habitat quality, diversity, size and variability. 

0 

Small The modification is limited to very few localities and the impact on habitat quality, 
diversity, size and variability are also very small. 

1 - 5 

Moderate The modifications are present at a small number of localities and the impact on habitat 
quality, diversity, size and variability are also limited. 

6 - 10 

Large The modification is generally present with a clearly detrimental impact on habitat 
quality, diversity, size and variability. Large areas are, however, not influenced. 

11 - 15 

Serious The modification is frequently present and the habitat quality, diversity, size and 
variability in almost the whole of the defined area are affected. Only small areas are 
not influenced. 

16 - 20 

Critical The modification is present overall with a high intensity. The habitat quality, diversity, 
size and variability in almost the whole of the defined section are influenced 
detrimentally. 

21 - 25 
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Table 3: Criteria and weights used for the assessment of habitat integrity and habitat integrity (from Kleynhans, 
1999). 

INSTREAM CRITERIA WEIGHT   RIPARIAN ZONE CRITERIA WEIGHT 

Water abstraction 14 Indigenous vegetation removal 13 

Flow modification  13 Exotic vegetation encroachment   12  

Bed modification 13 Bank erosion    14 

Channel modification 13 Channel modification 12 

Water quality 14 Water abstraction    13 

Inundation   10 Inundation 11 

Exotic macrophytes  9 Flow modification 12 

Exotic fauna     8 Water quality  13 

Solid waste disposal 6   

TOTAL 100 TOTAL 100 

 

Based on the relative weights of the criteria, the impacts of each criterion are estimated as follows: 
 
Rating for the criterion /maximum value (25) x weight (percent)   
 
Example: for a criterion which receives a rating of 10 in the assessment, with a weighting of 14  is calculated 
as follows: 
 

10/25 x 14 = 5.6 
 
The estimated impacts of all criteria calculated in this way are summed, expressed as a percentage and 
subtracted from 100 to arrive at a provisional assessment of habitat integrity for the instream and riparian 
components respectively. 

 

A4 River Ecological Importance and Sensitivity 

 
The EIS method applied to 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 order to determine the EIS of 

a river a number of biotic and habitat determinants are scored on a scale of 0 to 4, where “0” indicates no 

importance and “4” indicates very high importance. The median of these scores is then calculated to derive 

the EIS category (Table below). EIS determinants scored include: 

• 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 

• Sensitivity to flow related water quality changes 

• Migration route/corridor for instream and riparian biota 

• National parks, Wilderness areas, Nature reserves, Natural Heritage sites, and Natural areas 
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Table 4:  Ecological importance and sensitivity categories (after 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/deleinations 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.  
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Appendix B – Impact Assessment Criteria 

The criteria used to determine impact consequence are presented in the tables below. 

 

Table 5: Description of criteria considered when assessing potential impacts. 

CRITERIA DESCRIPTION OF ELEMENTS THAT ARE CENTRAL TO EACH ISSUE 

Extent of the impact 

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 

Duration of impact 

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 

Intensity of impact 

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 

Probability of 
impact occurring 

LOW Improbable  

MEDIUM Probable 

HIGH Highly probable 

DEFINITE Impact will occur regardless of any prevention methods 

Determination of 
significance 

 

LOW  The impacts will have a minor or insignificant influence on the 
watercourse.  

MEDIUM  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.  

HIGH  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 

VERY HIGH  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. 

 

 

 

 

SIGNIFICANCE RATING LIST OF CRITERIA USED IN ASSIGNING A SPECIFIC SIGNIFICANCE RATING 

 INTENSITY EXTENT DURATION 

Very High High  National Permanent / Long Term  
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SIGNIFICANCE RATING LIST OF CRITERIA USED IN ASSIGNING A SPECIFIC SIGNIFICANCE RATING 

 INTENSITY EXTENT DURATION 

High Regional Permanent / Long Term 

Medium National / Regional Permanent 

High Significance 

High Regional  Medium Term 

High National Short Term 

High Local Long Term / Permanent 

Medium National Medium Term 

Medium Regional Long Term 

Medium Significance 

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 

Low Significance 

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 Significance Very Low Local  Long Term / Permanent 

Low  Local Short term 

Low Site specific Medium / Short Term 

Very low Site specific / Local Short Term 
 


