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Executive Summary

EnviroSwift KZN (Pty) Ltd has been appointed by IDM Consultants in order to conduct a freshwater baseline
assessment and a vegetation screening assessment for proposed sand mining activities along the Mzumbe
River. Sand mining will occur on a portion of the river near Hlanzeni within the Ugu District Municipality,
KwaZulu Natal.

The proposed mining activities entail the wining of sand from sandbars deposited on the bed of the Mzumbe
River. Mining activities include:
1 The excavation of sand from the river sand deposit on the sandbar.
1 The use of an existing gravel access road by excavators and tip trucks in order to gain access to
the river bed.
1 The development of a sand stockpile pad and associated gravel access road.

The proposed sand mining area as well as the general surroundings (including the access roads and
proposed stockpile pad) will be referred to as the study area throughout the remainder of this report.

Summary of Background Information

According to the National Biodiversity Assessment (NBA, 2011) the study area is not located within a
formally or informally protected area, and according to the National Protected Areas Expansion Strategy
(NPAES, 2010), the study area is not located within a focus area for expansion.

The study area is located within the KwaZulu Natal Coastal Belt Thornveld vegetation type which is listed
as Vulnerable within the region (Scott-Shaw and Escott, 2011). However, the study area has not been
indicated as a Critical Biodiversity Area (CBA) or an Ecological Support Area (ESA) by either the KZN
Terrestrial Systematic Conservation Plan (TSCP) (Ezemvelo KZN Wildlife, 2007) or the KZN Biodiversity
Sector Plan (BSP) (Ezemvelo KZN Wildlife, 2016).

The study area i s i ntte Fceahivateld Systematic @onselivdtian Plarefdr KANYKZN
FSCP, 2007). Areas indicated as @vailabledare untransformed biodiversity areas which have no specific
conservation priority.

According to the National Freshwater Ecosystem Priority Areas project (NFEPA, 2011), the portion of the
Mzumbe River associated with the study area is a perennial system which falls within a Category B Present
Ecological State (PES) (Largely natural with few modifications) and is located within an Upstream
Management Area. These are areas in which human activities need to be managed to prevent degradation
of downstream river FEPAs and Fish Support Areas such as the FEPA associated with the Mzumbe
Estuary. A natural channelled valley bottom wetland is also indicated within the eastern portion of the
section of river within the study area, however, no wetland characteristics were identified within this area
during the field survey?.

Recent vector data obtained from the Surveyor General in 2015 indicates three drainage lines entering into
the portion of the Mzumbe River within the study area. Only one of these features is at risk of impact as a
result of mining related activities as an existing gravel road traversing the drainage line will be utilised in
order for excavators and tip-trucks to gain access to the river bed; furthermore a new gravel access road

11t 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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to the proposed sand stockpile pad will be developed within the buffer of the feature. No mining related
activities will take place within the remaining two drainage lines which are located upslope of the proposed
mining area (indicated as ephemeral drainage lines 2 and 3). However, measures must be taken in order
to avoid the headcut erosion of all three features as a result of the lowering of the base level of the river
during the extraction of sand.

Summary of Freshwater Specialist Assessment Results

Two watercourses will be impacted as a result of the proposed sand mining activities. These include the
Mzumbe River as well as an ephemeral tributary of the Mzumbe River. Sand mining will take place within
the Mzumbe River, and an existing gravel road traversing the ephemeral tributary will be utilised in order
for excavators and tip-trucks to gain access to the river bed. In addition, a new gravel access road to the
proposed sand stockpile pad will be developed within the buffer of the ephemeral tributary. These
watercourses are indicated in the figure to follow and are discussed in more detail below.
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Figure A: Watercourses associated with the proposed sand mining area (indicated in red), the
proposed stockpiling area (indicated in green), the existing access road (indicated in yellow) and
the proposed access road (indicated in orange).

The River Index of Habitat Integrity Assessment (IHIA) was used to assess the PES of the portions of the
Mzumbe River and the ephemeral drainage line within the study area. The overall PES score calculated for
the Mzumbe River falls within Category B (largely natural with few modifications - a small change in natural
habitats and biota may have taken place but the ecosystem functions are essentially unchanged), and the
overall PES score calculated for the ephemeral drainage line falls within Category C (moderately modified-
a loss and change of natural habitat and biota has occurred but the basic ecosystem functions are still
predominantly unchanged). The riparian area of the Mzumbe River has been significantly encroached by
alien and invasive vegetation, however, the PES assessment takes into consideration multiple factors when
determining the health of a system, of which riparian habitat is just one. The hydrology of the river is largely
natural, and erosion of the bed and banks is limited and this has increased the overall PES score of the
river. The ephemeral drainage line has also been encroached by alien and invasive species, and the feature

Freshwater Baseline Assessment and Vegetation Screening: Mzumbe Sand Mine October 2017
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has been impacted as a result of historical development of gravel roads through the channel and as a result
of the historical development of a concrete platform within the riparian area.

The Mzumbe River was determined to fall within a moderate Ecological Importance and Sensitivity (EIS)
Category (watercourses that are considered to be ecologically important and sensitive on a provincial or
local scale. The biodiversity of these watercourses is not usually sensitive to flow and habitat modifications);
and the ephemeral drainage line was determined to fall within a low EIS Category (watercourses that are
not ecologically important and sensitive at any scale. The biodiversity of these watercourses is ubiquitous
and not sensitive to flow and habitat modifications). Although the riparian habitat associated with the
Mzumbe River has been degraded and encroached by alien and invasive vegetation, the river still provides
breeding and foraging habitat for common faunal species within the region, and is likely to act as a migratory
corridor for aquatic species from inland areas to the coast. The low EIS Category associated with the
ephemeral drainage line is largely due to the ephemeral nature of the feature which provides limited habitat
to aquatic species.

The Recommended Ecological Category (REC) of a watercourse is determined by the PES score as well
as the EIS of the feature. Where the PES is determined to be within an A, B, C or D ecological category,
as is the case with the Mzumbe River and the ephemeral drainage line, 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. It is the opinion
of the freshwater specialist that the PES Categories of both watercourses should be maintained, and that
that this can be achieved through adherence to recommendations as listed within Section 4 of this report.
Key recommendations include; restricting mining volumes to the measured annual replenishment of sand;
clearly demarcating the mining footprint and the access road footprints and prohibiting any vehicle or activity
outside of the demarcated footprint areas; and the rehabilitation of areas disturbed as a result of mining
related activities.

Sand mining will need to take place within the Mzumbe River, and an existing gravel access road which
traverses the ephemeral drainage line will be utilised to gain access to the river bed. It will therefore be
impractical to designate a  é6gnood6 b u f fareund theserfeature in which mining related activities are
prohibited. However, the Buffer Zone Guidelines for Rivers, Wetlands and Estuaries (Macfarlane and
Bredin, 2016) was utilized in order to determine a buffer for the river and ephemeral drainage line in which
non-essential mining related activities should be strictly prohibited in order to avoid any unnecessary
additional impact (e.g. indiscriminate movement of excavation vehicles, dumping of excavated material etc).
The buffer zone calculated for both features was 20m.

Summary of Vegetation Screening Assessment Results

The main focus of the vegetation screening is the riparian vegetation associated with the Mzumbe River
and the ephemeral drainage line. Disturbance is likely to be largely restricted to this vegetation with
exception of a small area of terrestrial vegetation which will be disturbed during the development of an
access road and a temporary stockpile area.

The riparian vegetation associated with both the Mzumbe River and the ephemeral drainage line has been
degraded as a result of anthropogenic activities and the subsequent encroachment of alien and invasive
species such as Lantana camara (Lantana), Senna didymobotrya (Peanut Butter Cassia), Chromoleana
odorata (Triffid Weed), Solanum mauritianum (Bugweed), Caesalpinia decapetala (Mauritius Thorn) and
Senna pendula (Easter Cassia).
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Terrestrial vegetation will be disturbed as a result of the development of a platform for the stockpiling of
extracted sand and as a result of the development of a gravel access road to provide access to the stockpile
pad. However, this vegetation appears to have been historically disturbed, presumably as a result of
agricultural activities, and is currently dominated by pioneer and secondary graminoid species including
Eragrostis curvula (Weeping Love Grass), Sporobolus africanus (Rat Dropseed Grass), Melinis repens
(Natal Redtop) and Aristida junciformis (Ngongoni). The loss of a small area of already disturbed, low
diversity terrestrial habitat is not considered a fatal flaw to the project.

No floral Species of Conservation Concern (SCC) or protected species as listed by the KwaZulu Natal
Nature Conservation Ordinance (No. 15 of 1994) and the National Forests Act (No 84 of 1998) were
encountered within the study area, and the probability of SCC occurring within the mining footprint area is
considered to be low due to the degraded state of the riparian and terrestrial habitat present.

Conclusion

Proposed sand mining activities will entail the movement of excavators and tip-trucks along an existing
gravel access road which traverses the ephemeral drainage line in order to gain access to the Mzumbe
River bed, the development of a new gravel access road within the buffer of the ephemeral drainage line in
order to gain access to the proposed sand stockpile pad, and excavation of sand from sandbars on the bed
of the Mzumbe River. Taking these activities into consideration, the following recommendations are
proposed by the freshwater specialist in order to reduce the impact of the proposed sand mining activities:

1 As far as practically possible, undertake mining related activities in the dry winter months.

1 Mining volumes must be based on the measured annual replenishment of sand. River sand
extracted should be restricted to that replaced through natural sedimentation.

1 The mining of sand from the riverbed must not compromise the flow of the river or divert the main
flow of the river.

1 The main flow of the river must not be hindered or diverted to increase the available sand resource
for mining. Only sand on the sandbars of the river must be extracted.

1 The mining footprint area, including the stockpile pad, must be kept as small as possible in order
to limit disturbance. No widening of the existing access road through the ephemeral drainage line
should be permitted.

1 Clearly demarcate the mining footprint area, including the stockpile pad, and the access road
footprints, and prohibit any vehicle or activity outside of the demarcated footprint areas.

1 Immediately rehabilitate any accidental disturbance to portions of watercourses falling outside of
the demarcated mining footprint area.

1 Topsoil stripped from the stockpile pad and access road must be stockpiled and preserved for
future rehabilitation. The topsoil stockpile area must be located outside of the river and ephemeral
drainage line buffer areas, on a stable surface, and stockpiled topsoil must be seeded with
indigenous grasses or stabilised with geotextiles in order to prevent erosion.

1 Measures must be taken to avoid the lowering of the base level of the river at areas where
ephemeral drainage lines discharge, and the consequent headcut erosion of the ephemeral
drainage lines.

1 Measures must be taken in order to prevent the erosion and sedimentation of the river and
ephemeral drainage line.

1 Measures must be taken in order to prevent the impairment of water quality within the
watercourses.

1 Monitor riparian areas for signs of excessive sedimentation and erosion. Visual monitoring must
take place on a weekly basis. Should erosion or sedimentation be noted, immediate corrective
measures must be undertaken. Rehabilitation measures may include the removal of accumulated
sediment by hand, the filling of erosion gullies and rills, and the stabilization of gullies with silt

fences.
Freshwater Baseline Assessment and Vegetation Screening: Mzumbe Sand Mine October 2017
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1 Once mining is complete, the access roads and stockpile pad must be ripped, topsoil must be
replaced, and the area reprofiled and rehabilitated.

Regardless of the implementation of the above recommendations, mining related activities will take place
within the Mzumbe River and its associated riparian habitat and authorisation will therefore be required
from the Department of Water and Sanitation (DWS) for two water uses listed within Section 21 of the
National Water Act (NWA) namely:

(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 also important to note that exemption from regulations on the use of water for mining and related
activities (GN704) will be required for any mining-related activity planned within the 1:100 year flood-line or
within a horizontal distance of 100 metres from any watercourse.

Itis recommended that an impact assessment is undertaken in order to fully identify and assess the impacts

associated with the proposed sand mining activities, and in order to provide suitable mitigation for the
identified impacts.

Freshwater Baseline Assessment and Vegetation Screening: Mzumbe Sand Mine October 2017
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Disclaimer

EnviroSwift KZN (Pty) Ltd has exercised all due care in the reviewing of all available information and the
delineation of the watercourse boundaries. The accuracy of the results and conclusions from the
assessment are entirely reliant on the accuracy and completeness of available desktop information, site
conditions at the time of the assessment and professional judgment. EnviroSwift KZN (Pty) Ltd does not
accept responsibility for any errors or omissions in the assessment and therefore does not accept any
consequential liability arising from commercial decisions made, which are based on the information
contained in this report. Opinions presented in this report apply to conditions/site conditions applicable at
time of review and those conditions which are reasonably foreseeable.
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Glossary:

Alluvial soil:

Biodiversity:

Buffer:

Catchment:
Chroma:

Critical Biodiversity Areas:

Delineation (of a wetland):

Ecoregion:

Ephemeral stream:

Groundwater:
Habitat:
Hue (of colour):

Hydromorphic soil:

Hydrology:

Hydrophytes:

Halophytes:

Helophytes:

Indicator species:

Intermittent flow:
Macrophyte:

Perennial:

Riparian area delineation:

Riparian habitat:

Page 9

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.

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.

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.

The area contributing to runoff at a particular point in a river system.

The relative purity of the spectral colour which decreases with increasing
greyness.

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.

To determine the boundary of a wetland based on soil, vegetation and/or
hydrological indicators.

A recurring pattern of ecosystems associated with characteristic
combinations of soil and landform that characterise that region.

A stream that has transitory or short-lived flow.

Subsurface water in the saturated zone below the water table.

The natural home of species of plants or animals.

The dominant spectral colour.

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).
The study of the occurrence, distribution and movement of water over, on
and under the land surface.

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.

Salt tolerant plants.

Also called facultative wetland plants - essentially terrestrial plants of which
the photosynthetically active parts tolerate long periods of submergence or
floating on water.

A species whose presence in an ecosystem is indicative of particular
conditions (such as saline soils or acidic waters).

Flows only for short periods.

A large plant - in wetland studies usually a large plant growing in shallow
water or waterlogged soils.

Permanent - persisting from year to year.

The determination and marking of the boundary of the riparian area.
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

2 As provided by DWA (2608 WRC Report No. TT 434/09.
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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:
(&) Ariver 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.

Acronyms

BSP Biodiversity Sector Plan

CBA Critical Biodiversity Area

DWA Department of Water Affairs

DWS Department of Water and Sanitation

EIS Environmental Importance and Sensitivity
ESA Ecological Support Area

FEPA Freshwater Ecological Support Area
FSCP Freshwater Systematic Conservation Plan
HGM Hydrogeomorphic

IHI Index of Habitat Integrity

IHIA Intermediate Habitat Integrity Assessment
KZN KwaZulu Natal

NBA National Biodiversity Assessment

NEMA National Environmental Management Act
NFEPA  National Freshwater Ecosystem Priority Areas
NWA National Water Act

PES Present Ecological State

REC Recommended Ecological Category

SANBI South African National Biodiversity Institute
Sub-WMA Sub - Water Management Area

TSCP Terrestrial Systematic Conservation Plan
WMA Water Management Area
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Specialist Details and Experience

Louise Zdanow

Louise is the Managing Director of EnviroSwift KZN (Pty) Ltd. She has a BSc Honours degree in Botany
from the University of Cape Town. She began working as an environment specialist in 2012 and has since
gained extensive experience in conducting freshwater as well as botanical assessments in the residential,
mining and infrastructure development industries. Louise is a registered Professional Natural Scientist (Pr.
Sci. Nat.) with the South African Council for Natural Scientific Professions (SACNASP) and is a member of
the South African Wetland Society, the Botanical Society of South Africa and the International Association
of Impact Assessments South Africa. She has received a certificate of competence for the Tools for Wetland
Assessments course attended at Rhodes University and has attended the SASS5 Aquatic Biomonitoring
course presented by Dr Mark Graham as well as a soil classification course presented by Jon Atkinson of
the KZN Department of Agriculture and Rural Development.

Natasha van de Haar

Natasha is a registered Professional Natural Scientist (Pr.Sci.Nat) with the South African Council for Natural

Scientific Professions (SACNASP). She also holds a Masters Degree in Science (M.Sc.) in the field of

Botany. Over the course of Natashabés career, she compl ¢
and also obtained a certificate of competence for wetland assessments from Rhodes University. She is also

a member of the International Affiliation for Impact Assessments (IAIAsa) group, Botanical Society of SA

as well as the Western Cape Wetlands Forum.

Her career kicked off as a field ecologist in 2009, focusing on floral biodiversity and ecological functioning,
with special mention of wetland ecology and functioning within South Africa (all provinces). She further
worked as a specialist project member in Mauritius, Lesotho and Ghana. During the course of her career
she obtained extensive experience in conducting terrestrial as well as wetland related surveys in the mining,
residential and infrastructure development industries as well as development of several alternative energy
facilities. Natasha also gained experience in Biodiversity Offset Initiatives as well as RDL/protected plant
permit applications. Presently her main focus is wetland assessments including delineation as well as
present ecological state and function assessments.
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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 baseline
assessment and a vegetation screening assessment for proposed sand mining activities along the Mzumbe
River. Sand mining will occur on a portion of the river near Hlanzeni within the Ugu District Municipality,
KwaZulu Natal (hereafter referred to as the study area).

The proposed mining activities entail the wining of sand from sandbars deposited on the bed of the Mzumbe
River. Mining activities include:
1 The excavation of sand from the river sand deposit on the sandbar.
1 The use of an existing gravel access road by excavators and tip trucks in order to gain access to
the river bed.
1 The development of a sand stockpile pad and associated gravel access road.

The proposed sand mining area as well as the general surroundings (including the access roads and
proposed stockpile pad) will be referred to as the study area in the remainder of this report.

3
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Figure 1: Study area (indicated in red) in relation to surrounding areas (Google Earth Pro, 2017).
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Figure 3: 1: 50 000 Topocadastral imagery indicating the locality of the study area.
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1.2. Scope of Work

The scope of work for the freshwater baseline assessment and the vegetation screening included the

following:

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

2) ldentification and onsite delineation of the watercourse boundaries according to the method supplied by
the Department of Water Affairs and Forestry (DWAF, 2005 updated in 2008).

3) Presentation of delineated freshwater features on maps - also provided as shape files.

4) Assessment of freshwater features according to applicable/site specific methodology:
a. Classification of freshwater systems according to Ollis et al., 2013;

b. Application of the River Index of Habitat Integrity Assessment according to Kemper; 1999; and

c. Determination of the Ecological Importance and Sensitivity according to Rountree et al., 2013.
d. Determination of an aquatic buffer area according to Macfarlane and Bredin, 2016.
5) A description of the general vegetation communities within the study area.

1.3. Limitations and Assumptions

The scope of works was limited to a freshwater baseline assessment and a vegetation screening
assessment. The scope of works did not include an impact assessment. It is recommended that an impact
assessment is undertaken in order to fully identify and assess the impacts associated with the proposed
sand mining activities, and in order to provide suitable mitigation for the identified impacts

This report only describes the watercourses that are located within the study area. Watercourses located
outside of the study area but within the 500m regulated area were discussed at a desktop level only.

Due to the disturbed nature of the study area, infield delineation of watercourses was made difficult. Infield
delineation was therefore supplemented with the use of digital satellite imagery (Google Earth Pro).
However, the delineation as presented in this report is regarded as a best estimate of the watercourse
boundaries based on the site conditions present at the time of assessment.

The accuracy of the Global Positioning System (GPS) utilised will affect the accuracy of the wetland
delineation. A Garmin GPSMap 64 was used which has an estimated accuracy rating of 3-5 metres.

The River Index of Habitat Integrity Assessment (IHIA) is a rapid assessment tool which relies on expert
opinion and judgement and which relies on qualitative rather than quantitative information. That being said,
the River IHIA is currently the most suitable techniques available to undertake the assessment of river
Present Ecological State (PES) for this project.

A single field survey was undertaken in July 2017 and seasonal variation in watercourse and vegetation
characteristics was therefore not considered as part of this assessment. There is therefore the possibility
that some aspects and species may have been missed, however general findings and results were
considered sufficient to inform the assessment of the watercourses and vegetation associated with the
study area.

An instream ecological assessment (South African River Health Programme protocols) and on-site
collection and testing of water samples was not included in the scope of works.

The assessment was confined to the top 50 cm of soil, in line with the delineation guideline provided by
Department of Water Affairs and Forestry (DWAF, updated 2008). Therefore, groundwater was not

considered as part of this assessment.
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1.4. Applicable Legislation

1.4.1. National Water Act (Act no.36 of 1998)

The purpose of the National Water Act (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 -

(9) 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;

iwat er c ongans-e ' '

(a) a river or spring;

(b) a natural channel in which water flows regularly or intermittently;

(c) a wetland, lake or dam into which, or from which, water flows; and

(d) any collection of water which the Minister may, by notice in the Gazette, declare to be a watercourse,
and a reference to a watercourse includes, where relevant, its bed and banks; and

“water resource" includes a watercourse, surface water, estuary, or aquifer.

The NWA deals with pollution prevention, and in particular the situation where pollution of a water resource
occurs or might occur as a result of activities on land. The person who owns, controls, occupies or uses the
land in question is responsible for taking measures to prevent pollution of water resources. The measures
may include measures to -

(a) cease, modify or control any act or process causing the pollution;

(b) comply with any prescribed waste standard or management practice;

(c) contain or prevent the movement of pollutants;

(d) eliminate any source of the pollution;

(e) remedy the effects of the pollution; and

(f) remedy the effects of any disturbance to the bed and banks of a watercourse.

Water use is defined broadly, and includes taking and storing water, activities which reduce stream flow,
waste discharges and disposals, controlled activities (activities which impact detrimentally on a water
resource), altering a watercourse, removing water found underground for certain purposes, and recreation.
In general a water use must be licensed unless it is listed in Schedule I, is an existing lawful use, is
permissible under a general authorisation, or if a responsible authority waives the need for a licence.
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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 thati sitAlctserafnga tvhaet erecdosuy r sheaon knse
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 natur al channel in which water f|
the 1 in 100 year floodline or riparian habitat measure
and forb)wetlands and pans fAwithin a 500 m radius from the bour
p a n(when the temporary zone is not present then the seasonal zone is delineated as the wetland
boundary),andforc) | akes and dams fApurchmse | ine plus a buffer

According to the GN509 a General Authorisation (GA) may be acquired for the use of water in terms of
section 21 ¢ 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;

(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)

The National Environmental Management Act (NEMA) (Act 107 of 1998) as amended and the associated
Regulations (Listing No R. 983, No R. 984 and R. 985), states that prior to any development taking place
which triggers any activity as listed within the abovementioned regulations, an environmental authorisation
process needs to be followed. This could follow either the Basic Assessment process or the Environmental
Impact Assessment (EIA) process depending on the nature of the activity and scale of the impact.

The National Environmental Management Act (NEMA) states the following:
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AEvery person who causes, has caused or may cause signi
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 poll uf

The NEMA also makes special mention of the importance of the protection of wetlands:

iSensitive, vulnerable, highly dynamic or stressed ecos
and similar systems require specific attention in management and planning procedures, especially where
they are subject to significant human resource usage and

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:
U the management and conservation of biological diversity within the Republic of South Africa and of
the components of such diversity;
U the use of indigenous biological resources in a sustainable manner; and
U 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.
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:
U Category la i Invasive species that require compulsory control;
U Category 1b i Invasive species that require control by means of an invasive species management
programme;
U Category 2 1 Commercially used plants that may be grown in demarcated areas, provided that
there is a permit and that steps are taken to prevent their spread; and
U Category 31 Ornamentally used plants that may no longer be planted. Existing plants may remain,
except within the flood line of watercourses and wetlands, as long as all reasonable steps are taken
to prevent their spread

2. Method of Assessment

2.1. Desktop Assessment

The scope of work included a desktop assessment of available national and provincial databases such as
the National Biodiversity Assessment (NBA, 2011), the National List of Threatened Terrestrial Ecosystems
(2012), the National Freshwater Ecosystems Priority Areas Project (NFEPA, 2011), the KwaZulu Natal
Freshwater Systematic Conservation Plan (KZN FSCP, 2007), the KZN Terrestrial Systematic
Conservation Plan (TSCP, 2012), and the KZN Biodiversity Sector Plan (BSP, 2016).
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2.2. Watercourse Delineation

A field survey was undertaken on the 18" of July 2017.

For the purpose of the identification of water resources, the definition as provided by the NWA (Act no. 36,
1998) was used to guide the site survey. The NWA defines a water resource as a watercourse, surface
water, estuary or aquifer, of which the latter two are not applicable to this assessment due to an estuary
being associated with the sea and, in line with best practice guidelines, wetland and riparian assessments
only include the assessment of the first 50 cm from the soil surface, therefore aquifers are excluded. In
addition, reference to a watercourse as provided above includes, where relevant, its bed and banks.

In order to establish if the watercoursesi n questi on can be classified as O6we"
the definitions as drafted by the NWA (Act no. 36, 1998)2 were taken into consideration:
0 A 6wetlandé is | and which is transitional bet ween
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
0 6Ri pariand habitat includes the physical structure
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 th

Freshwater habitat was identified with the use of the definitions provided above and the delineation took
place according to the method supplied by DWAF (2005, updated 2008). Several indicators are prescribed
in the watercourse delineation guideline to facilitate the delineation of either the temporary wetland zone or
the rivers riparian zone.

Indicators used to determine the boundary of the wetland temporary zone include:
1) The position in the landscape;
2) The type of soil form;
3) The presence of wetland vegetation species; and
4) The presence of redoxymorphic soil features, which are morphological signatures that appear in
soils with prolonged periods of saturation.

Indicators used to determine the boundary of the riparian zone include:
1) Landscape position;
2) Alluvial soils and recently deposited material;
3) Topography associated with riparian areas; and
4) Vegetation associated with riparian areas.

3 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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CROSS SECTION OF WETLAND HABITAT
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Figure 4: Cross section through a wetland (after DWAF, 2005).

Table 1: Vegetation characteristics used in the delineation of wetlands (after DWAF, 2005).

Terrestrial / Non wetland  Temporary Seasonal Permanent / Semi
permanent

Dominated by plant specie Predominantly grass species; = Hydrophytic sedge Dominated by emerger

which occur extensively in mixture of species which occur and grass species plants, including reeds,

nonwetland areas; extensively in natetland areas  which are regcted  sedges and bulrushes «
hydrophytispeciesnay be and hydrophytic plant species w to wetland areas  floating or submerged
present in very low are restricted largely to wetland aquatic plants
abundance areas

4 Plants that are physiologically bound to water where at least part of the generative cycle takes place in the water or on the surface.
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Edge ofriparian zone:
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Figure 5: A schematic diagram illustrating the edge of the riparian zone on one bank of a large river (DWA,
2008).

2.3. Watercourse Classification

Ecosystems included within the 6Classification System f
Afriibdedeafter referred Vst adn&liipedibg OIS ktals R018)iercampas® n S
those that the Ramsar Convention defines, rather br oa

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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LEVEL 1 LEVEL 2 REGIONAL SETTING
x  Marine x  DWA Level 1 Ecoregion
x  Estuarine ‘ x  NFEPA WetVeg Groups
x Inland X Other spatial framework
LEVEL 6 DESCRIPTORS LEVEL 3 LANDSCAPE UNIT
x  Natural vs artificial x  Valley floor
x  Salinity x  Sbpe
X Substratum type x  Plain
x  Vegetation cover type x  Bench (hilltop/saddle/shelf)
x  Geology
LEVEL 5 HYDROLOGICAL REGIME LEVEL 4 HYDROGEOMORBHBMUNIT
x  River
x  Rivers = Perenniality x  Floodplain
x  Period and depth of inundation x  Channelled vaHegttom wetland
x  Period of saturation _ x  Unchannelled vaimttom wiind
x  Depression
x  Seep
x  Wetland flat

Figure 6: Classification System for wetlands and other aquatic ecosystems in South Africa.

2.4. 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.

2.5. Ecological Importance and Sensitivity (EIS)

The EIS method applied for rivers is based on the approach adopted by the DWA as detailed in the
document fiResource Directed Measur d4399).findhe mé&hodaseriest i on of
of determinants are assessed on a scale of 0 to 4, wher
high importance.

It should be noted that the EIS assessment was done solely based on the attributes found at the study area
and immediate surroundings. Furthermore, the precautionary principle was applied during the EIS
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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.

2.6. 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.

2.7. 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.

3. Results

3.1. Overview of Background Information

3.1.1. Freshwater

3.1.1.1 Regional Context

The study area falls within the North Eastern Coastal Belt Ecoregion, within the Mvoti to Umzimkulu 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 study area is U80C.

Table 2: Main attributes of the region wherein the study area is located (Macfarlane and Bredin, 2016).

Main Attributes

Rainfall seasonality Summer
Mean annual precipitation (mm) 100 mm
Mean annual temp. (°C) 24 °C
K-factor 025

The Mzumbe River originates approximately 50km upstream of the study area near the village of
Umbhlabatyan. From its source, the river extends through largely natural areas characterised by limited

5 Inherent erosion potential of soils.
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disturbance as a result of plantation forestry (in the upper catchment), rural settlements and associated
anthropogenic activities, and as a result of subsistence farming and grazing within the catchment and on
the banks of the river. Isolated illegal sand mining operations have also taken place within portions of the
river upstream of the study area. However, the excavation of sand during these sand mining activities has
only resulted in the short-term modification of the bed of the river and the flow patterns through the river.
This has been confirmed with reference to historical aerial imagery. As can be seen in Figures 7 and 8
below, excavated areas have been largely replenished with sand within a year of mining activities.

02/07/2015 06/03/2016

Figure 7: Digital satellite imagery (Google Earth Pro, 2017), indicating the replenishment of sand
within a mining area within a portion of the Mzumbe River approximately 150m upstream of the
study area.

24/11/2015 06/03/2016

]

#

Figure 8: Digital satellite imagery (Google Earth Pro, 2017), indicating the replenishment of sand
within a mining area within a portion of the Mzumbe River approximately 1km upstream of the study
area.
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The portion of the river downstream of the study area extends in a south easterly direction through natural
and cultivated areas before terminating in the Mzumbe Estuary at the coast, approximately 14km
downstream of the study area. The Mzumbe Estuary is indicated to fall within a Freshwater Ecosystem
Priority Area. These areas achieve biodiversity targets for river ecosystems and threatened fish species,
and were identified in rivers that are currently in a good condition. However, according to Turpie and Clarke
(2007), the Mzumbe River is only considered to be of a moderate overall importance. The estuary is
considered to be of a moderate importance in terms of size, habitat and biodiversity, and is considered of
a low importance in terms of zonal type rarity.

3.1.1.2 Study Area

According to the NFEPA project (2011), the portion of the Mzumbe River associated with the study area is
a perennial system which falls within a Category B PES (Largely natural with few modifications) and is
located within an Upstream Management Area. These are areas in which human activities need to be
managed to prevent degradation of downstream river FEPAs and Fish Support Areas such as the FEPA
associated with the Mzumbe Estuary.

According to the desktop PES / EIS assessment drafted by Department of Water and Sanitation (DWS,
2014) the portion of the Mzumbe River associated with the study area falls within a PES Category B (largely
natural), is considered to be of a high Ecological Importance and of a high Ecological Sensitivity.

According to the KZN FSCP (2007), tAteasindidatediay @vailabéead
are untransformed biodiversity areas which have no specific conservation priority.

Numerous tributaries enter into the Mzumbe River from its catchment. Recent vector data obtained from
the Surveyor General in 2015 indicates three drainage lines entering into the portion of the Mzumbe River
within the study area (Figure 9). Only one of these features is at risk of impact as a result of mining related
activities (indicated as ephemeral drainage line 1 in the figure to follow) as an existing gravel access road
traversing the drainage line will be utilised in order for excavators and tip-trucks to gain access to the river
bed; furthermore a new gravel access road to the proposed sand stockpile pad will be developed within
the buffer of the feature. No mining related activities will take place within the remaining two drainage lines
which are located upslope of the study area (indicated as ephemeral drainage lines 2 and 3). However,
measures must be taken in order to avoid the headcut erosion of all three features as a result of the lowering
of the base level of the river during the extraction of sand.

A natural channelled valley bottom wetland is also indicated within the eastern portion of the section of river
within the study area by the NFEPA database (Figure 9), however, no wetland characteristics were
encountered within this area during the field survey®.

5 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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drainage line 3
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Figure 9: Freshwater features associated with the study area as indicated by recent vector data, NFEPA and
the KZN FSCP.

3.1.2. Vegetation

According to the National Biodiversity Assessment (NBA, 2011) the study area is not located within a
formally or informally protected area, and according to the National Protected Areas Expansion Strategy
(NPAES, 2010), the study area is not located within a focus area for expansion.

According to Mucina and Rutherford (2006), the study area is located within the Indian Ocean Coastal Belt
Biome and Bioregion, and, according to the vegetation type map for KZN, the study area is located within
the KwaZulu Natal Coastal Belt Thornveld vegetation type which is indicated as Vulnerable within the region
(Shaw and Escott, 2011). The Vulnerable status of the vegetation type is supported by the National List of
Threatened Terrestrial Ecosystems (2011) which also lists the study area as Vulnerable (Figure 8).

The KwaZulu Natal Coastal Belt Thornveld is characterised by bushed grassland, bushland and bushland
thicket and open woodland on steep valley sides and hilly landscapes mainly associated with drier larger
river valleys in the rain shadow of the rain bearing frontal weather systems from the east coast (Shaw and
Escott, 2011).

The study area was not indicated as a Critical Biodiversity Area (CBA) or as an Ecological Support Area
(ESA) by either the KZN TSCP (Ezemvelo KZN Wildlife, 2010) or the more recent KZN BSP (Ezemvelo
KZN Wildlife, 2016). However, the study area falls within a Biodiversity Area as indicated by the TSCP
(Figure 10). These areas are not open for wholesale development and important species are still located
within them which should be accounted for in the EIA process.

Freshwater Baseline Assessment and Vegetation Screening: Mzumbe Sand Mine October 2017













































