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EXECUTIVE SUMMARY

The KwaZulu-Natal Department of Transport (KZN DoT) is proposing fo rehabilitate the main Road P50-1
from KM 18.00 fo KM 26.00. P50-1 Road is a provincial road that links the town of Eshowe with Nkandla,
withinthe Umlalazi local Municipality, KwaZulu-Natal. The road will follow the existing alignment and will
be widened to a maximum of 1.5m — 2m on either side along the entire alignment except for one
horizontal curve.One horizontal curv e has been realigned (betweenkm 23.00 and km 23.250). The bend
has been widened to about 10m to the left to increase the chainage direction. Rehabilitation
(upgrading) will be in accordance withthe Departmental “Type 2C" standard, raising the road surface
by 150mm and extending ancillaryinfrastructure. Temporary shoulders of +2mwidthwill also be required

outside of the expanded footprint.

The study area occurs within two DW A quaternary catchments; W11A (east) and W 12B (west). The
majority of the road upgrade will occur withinthe quaternary catchment W 12B. Quaternary catchments
W I1TAandW 12B both form part of the Usutu to Mhlatuze W aterManagement Area (W MA). W atercourses
within the study area occurring within W 12B are within the uMhlatuze River catchment. The uMhlatuze
Riveristhe main collectingriver of the catchment and islocated approximately 8km downstream More
locally, the 1: 50000 2831CD topo-cadastral map indicates that the road under inv estigation currently
crosses two tributaries of the Bomv ana River.The Bomv anaRiv eris aright-bank tributary of the uMv azone
River that is a right-bank tributary of the uMhlatuze River. The western ftributary is called the
Kwanonkolombelana Streamand the eastern fributaryis unnamed. W atercourses withinthe study area
occurringwithin W 11A are withinthe Matigulu River catchment.The MatiguluRiveris the main collecting

river of the catchment and is located approximately 11.5 km south of the study site.

In terms of the NFEPA project, the study area occurs withintwo sub-quaternary catchments. The northem
sub-quaternary catchment is not classified as a River FEPA, however, the southern sub-quaternary
catchment is classified as an Upstream Management Area. Upstream Management Areas are sub-
quaternary catchments whichhav e beenidentified as part of the NFEPA proje ct where human activities
need to be managed in order to prevent degradation of key downstream river FEPAs and Fish Support
Areas (Driveret al.2011). No wetland FEPAs are present in close proximity to the study area. Interms of
the KZN Freshwater Systematic Conserv ation Plan (SCP), the planning units No.2080,2175 and 2179 which
accounts for the majority of the area within the study site is classified as ‘Available’. This means the
catchment has been identified as being available for conservation purposes. Areas on the extreme
western and eastern extents of the study site, namely: planning units No. 2074 and 2086, have been
‘Earmarked’ for conservation. This means the catchment has been identified as having a potential to

conserve aquatic biodiversity.

A number of watercourses were mapped as occurring within 500m of the proposed development. Two
(2) streams and five (5) wetlands were screened at a desktop level as the units most likely to be
measurably negativelyimpacted by the proposed development and these units were taken forward for
detailed assessment. Those units occurring within 500m of the proposed development but which are

unlikely to be measurably negatively impacted were not assessed further.

vl
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The wetlands delineated and assessed within the project area were primarily valley bottom wetlands,
namely three (3) Un-channelled ValleyBottom (UCVB) units (W03, W04 and W05) and two (2) Channelled
Valley Bottom (CVB) units (W01 and W02). Two stream units assessed and included an ephemeradl

mountain headwater stream (Unit SO1) and a seasonal mountain headwater stream.

In terms of Present Ecological State (PES), wetland units W01, W04 and W05 were assessed as beingina
good conditionand LargelyNatural (*B"” PES Category) and wetland units W02 and W03 were assessed
as being Moderately Modified (*C" PES Category). Bothstreamunits SO1 and S02 were assessed as being
in a Moderately Modified condition (reflected by a “C" PES Category). The key impacts observed and
interpreted included infilling for the establishment of the existing road, the indirect impacts of flow
canalisation and impoundments associated with the existing P50-1 road crossings, namely increased
rates of erosion, and indirect habitat impacts in the form of habitat degradation and the increased
presence of ruderal, pioneer, opportunistic and alien invasive species within the assemblages of the

wetland and riparian vegetation communities.

In terms of the present Ecological Importance and Sensitivity (EIS) assessment, Unit W01 was assessed as
being of moderately-high EIS due to the moderately-high importance of the biodiv ersity mainfenance
services provided. The rest of the units were assessed as being of moderate EIS due to the provision of
one or more moderately important regulating and supporting services as well as providing moderately
important biodiv ersitymaintenance servicesinthe case of Units W04 and W05. Units W01, W03 and W05
were assessed as being of moderate socio-culturalimportance due to providing moderatelyimportont
provisioning services, particularly harvestable resources. Unit SO1 was assessed as being of very low EIS
and Unit SO2 of moderately-low EIS. Both units are characterised by a fairly low diversity of instream
biotopes, highly intermittent flowregimes, and instream and riparian habitat was assessed as not being

rare.

The potential impacts that are likely to occur during the construction and operational phases of the
proposed road upgrade were grouped into the following impact categories:

1. Direct habitat loss and modification impacts (C1 & O1).

2. Flow, erosion and sedimentationimpacts (C2 & O2).

3. Water quality impacts (C3 & O3).

Although the wetlands to be impacted are considered important and sensitive systems, the impact
assessment revealed that potentialimpacts are not that significant with most construction phase impacts
assessed as being of moderately-low significance and operational phase impacts being of low
significance under a readlistic poor mitigation scenario. This is largely due to the road already being
present and the proposed upgrade being smallin extent and inv olving low lev els of encroachments into
the wetland and stream habitats. The impact assessment also revealed that the construction impacts
are the most significant impacts, particularly the impacts of freshwater habitat infilling, clearing and

disturbance and the associated indirect impacts of working within the watercourses and altering flow

v |
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patterns. This emphasises the importance of ensuring that the miti8agtion measures recommended for

the construction phase are strictly adhered to and monitored for compliance.

Similarly, risks were generally assessed as low, with the exception of the proposed infilling impacts that
were assessed as being of moderaterisk. Howev er, the moderate riskscore is within 25 points of the low
risk categoryand thusis considered a borderline case. Considering this and the fact that impact on the
overall functioning of the affected unitsis predicted fo be moderately-low, it is the author’s opinion that
the risks of all the impacts can be reduced to low significance assuming that all mitigation measures
provided are implemented. It is also important to note that the proposed development presents an
opportunity to improve the hydrological functioning of the affected wetlands through installing more
culvertsand spreading out flow as recommended in Section 5. However, the project engineers have not
yet confirmed their acceptance of the culvert recommendations in this report. If the culvert design
recommendations are adhered to, the proposed activities will actually have a positive impact on
wetland functioning.Nevertheless, it isupto the DWS to provide formal correspondence onwhether the

proposed activities can be authorised under a GA or not.
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1. INTRODUCTION

1.1 Project Background & Locality

The KwaZulu-Natal Department of Transport (KZN DoT) is proposing fo rehabilitate the main Road P50-1
from KM 18.00 to KM 26.00. P50-1 Road is a provincial road that links the fown of Eshowe with Nkandla,
within the Umlalazi local Municipality, KwaZulu-Natal. As shown in Figure 1 the proposed road upgrade

site is located approximately 13 km northwest of the fown of Eshowe.

The proposed road upgrade constitutes alisted activity in Listing Notice 1 of the National Environmental
Management Act (NEMA) Environmental Impact Assessment (EIA) Regulations, 2014 (as amended) that
requires Environmental Authorisation (EA) subject to a Basic Assessment (BA) process. Eco-Pulse
Environmental Consulting Services (‘Eco-Pulse’) have been appointed by Royal HaskoningDHV (RHDHV)
to undertake a freshwater habitat impact assessment to inform the Basic Assessment and possibly the

W ater Use License Application (WULA).

Legend

@ KZN Towns
= P50-1 Road (Section for Upgrade)
~= Provincial Roads
—— NFEPA Rivers

Nkangala!

Figure 1 Locality map showing the linear project areainrelation to the town of Eshowe.
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1.2 Project Description

The proposal is torehabilitate an 8km section of the P50-1 Road from KM 18.00 fo KM 26.00. As it stands
the road surface width varies from 10m wide (KM 18.00 to 22.00) to 7m wide (KM 22.00 to 26.00).

The road will stick to the existing alignment and will be widened to a maximum of 1.5m - 2m on either
side along the entire alignment exceptfor one horizontal curve. One horizontal curv e has beenrealigned
(betweenkm 23.00 and km 23.250).The bend has been widened to about 10m to the left toincrease the
chainage direction.Rehabilitation (upgrading) will be in accordance with the Departmental “Type 2C”
standard, raising the road surface by 150mm and extending ancillary infrastructure. Temporary shoulders

of £2m width will also be required outside of the expanded footprint.

The gravel materialfor the C3 sub base layer (G4 stabilised to C3 strength) is to be obtained from
commercial sources. The gravel materials for the subgrade, selected subgrade and shoulder fill are to
be obtained from anexisting borrow pit located on the westernside ofthe intersection of P50-2 with P316
which is situate approximate 595m after the end of P50-1 (GPS co-ordinates 28°53'1,56"S; 31°16'34,16”
E).

The existing prefabricated culverts willbe extended to conform to the widened roadway profile and the
inlet and outlet structures re-constructed. Where necessary, open stormwater drainage systems will be

im proved.

Continuous maintenance ofthe existingroad by the Contractor willbe required throughout the contract

periodin other to keep the road in a safe and serviceable condition for road users.”

In terms of the extent of the works, the following details were provided by RHDHV:
“The works to be carried out include the following m ain activities:

a. The Contractor's establishment on site and the provision of facilities for the Engineer, including
a materials testing laboratory facility.

b. Provision of trafic accommodation facilities, including the use of half-width construction
methods, the erection of tem porary advance warning / inform ationroadsigns, the installation
of traffic signal controlpoints, the use of STOP/GO traffic controlmethods, and the provision of
other traffic controldevices. Tem porary shoulder widening of 2,0. m will also be constructed for
the accommodation of traffic to provide sufficient working space where required.

c. Clearing and grubbing.

d. Provision of survey control, and setting out of Works

e. Continuous maintenance of the existing road during the construction period, including
patching and edge break repairs.

. Construction of subsoil drainage.

g. Extension of the prefabricated pipe culvert cross-drainage tfogether with the reconstruction of

the affectedinlet and outlet structures.
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h.  Widening of the existingfills fo accommodate the new roadway form ation width, using gravel
m aterialim ported from the existing borrow pit

i.  Constructionofa 300mm thickselectedsubgrade layer (G7) to the top of the fill widening using
gravel materialim ported from the existing borrow pit.

j. Import 100mm G4 gravel material on top of the exiting bituminous surface.

k. Insitucement stabilised the existing base together withthe 100mm imported G4 gravelm aterial

. Construction of a new 80 mm bituminous base layer.

m. Constructionofshoulder fill (G7) using gravelm aterialimported from the existing borrow pit and

from commercial source to achieve 10,0 m wide surfaced road.

n. Priming to protect the base layer.

o. Construction of 40 mm continuously graded medium grade wearing course.

p. Construction ofroad prism drainage, including open concrete lined drains where necessary.
qg. Application ofroad markings and installation of roadstuds.

o

Grass sodding and hydroseeding to protect the cut and fill slopes where required, and to

reinstate the vegetation at spoil, stockpile and borrow areas.

s. Improvements to existing minor access points.

f. Erection of new guardrails and fencing.

u. Installation ofroad signs and road m arking.

v. Finishing and cleaning up of the road androad reserve.

w. Continuous quality controlover m aterialand workm anship, and com pliance with the Particular
Specification with regard to environmental management and occupational health, during all
the above construction activities.

Xx. Removalof all site establishment facilities and constructional plant on com pletion ofthe Works.

y. Making good of any defects during the Defects Liability Period.”

1.3 Scope of Work

The following scope of work was completed as part of this assessment:

e Contextualisation of the study area in terms of freshwater ecosystem setting and conserv ation
planning.

e Desktop mapping and impact potential screening of all watercourses within a 500m radius of
the proposed road upgrade project.

e Delineationof the outer boundary of wetland and riparian areas within the study area according
to the approach, methods and techniques contained in ‘A Practical Field Procedure for
Identification and Delineation of Wetland and Riparian Areas’ (DW AF, 2005).

e Clossification of delineated wetlands and riparian areas using the latest National Wetland
Classification System for Wetlands and other Aquatic Ecosystemsin South Africa (Olliset al., 2013).

e Description of key biophysical and habitat characteristics of the delineated watercourses.
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e Assessment of the Present Ecological State (PES) and Ecological Importance and Sensitivity (BS)
of the delineated watercourses.This also included a functional assessment of the watercourses
toinform EIS.

e Determination of Recommended Ecological Category (REC) for each of delineated
watercourses.

e |dentification, description and assessment of the construction and operational phase impacts to
wetlands/rivers/streams and associated riparian habitat. Impact assessment will involve both a
qualitative significance assessment and a qualitative risk assessment using the DW S Risk Matrix.

e Provisionof planning, design, construction and operational phase mitigation measures to av oid,
minimise and remediate potential impacts.

e Applicationofthe DWS “Risk Assessment Matrix"” foreach watercourse likely to be impacted by
the road upgrade project, as detailedin the General Authorisationinterms of Section 39 of the
National Water Act No.36 of 1998 for Water Uses as defined in Section21 (c) or Section 21 (i), as
contained in Government Gazette No. 40229, 26 August 2016 and contained within the DWS
document titled ‘Section 21(c) and (i) Risk-based assessm ent and authorization, October 2014,
Edition 2’.

e Provision of opinion on the legislative implications of the proposed development related to

impacts to watercourses, with particular focus on NEMA and NW A requirements.

1.4 Infroduction to Wetlands and Rivers

1.4.1 Key Definitions and Concepts

Under Section 1(1)(xxiv) of the National W ater Act (ActNo.36 of 1998) (NW A), a ‘watercourse’is defined
as:

a) ariver or spring;

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

c) a welland, 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 areference to a watercourse includes, where relevant, its bed and banks.

This assessment focuses on the assessment of all natural watercourses and their associated habitats /
ecosystems likely to be measurably affected by the proposed road upgrade, focussing specifically on
wetlands, sfreams andrivers. For the purposes of this assessment, wetlands, stfreams andriv ersare defined
as follows:

e Wetlands are areas that have wateron the surface or withinthe root zone for extended periods
throughout the year such that anaerobic soil conditions develop which favour the growth and
regeneration of hydrophytic vegetation (plants which are adapted to saturated and anaerobic
soil conditions). In terms of Section 1 of the NW A, wetlands are legally defined as: (1) “...land
which is fransitional between terrestrial and aquatic systems where the water tableis usually af

or near the surface, or the land is periodically covered with shallow water, and which land in
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normal circumstances supports or would support vegetation typically adapted to life in
saturated soil.”

e Rivers and sreams are natural channels that are permanent, seasonal or temporary conduits of
freshwater.Interms of ecologicalhabitats, rivers and stfreams comprise in-stream aquatic habitat
and riparianhabitat. Generally, riparianzones mark the outer edge of stream and river systens.
Streams and rivers are differentiatedin terms of channel dimensions and generally fall withinthe
broad category of rivers / riverine ecosystems in this report.

¢ Instream habitat is the aquatic habitat (or alluvial in the case of intermittent / ephemerad
watercourses) within the active channel that includes the water column, river bed and the
inundafted active channel margins, and associated vegetation.Interms of Section 1 of the NWA,

instream habitat is legally defined as habitat that includes “...the physical structure of a
watercourse and the associated vegetationinrelation to the bed of the watercourse.”

e Arriparian zone is a habitat, comprising bare soil, rock and/or vegetation that is: (i) associated
with a watercourse; (ii) commonly characterised by alluvial soils; and (iii) inundated or flooded
to an extent and with a frequency sufficient to support vegetation species with a composition
and physical structure distinct from those of adjacent land areas (DW AF, 2005). In terms of
Section 1 of the NW A, riparian habitat islegally defined as: ‘habitat that “...includes the physical
structure and associated vegetation of the areas associated with a watercourse which are
commonly characterised by alluvial soils, and which are inundated or floodedto 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.”

1.4.2 Importance of Freshwater Ecosystems

Freshwaterecosystems are a subset of the Earth’'s aquatic ecosystems and include all inland freshwater
rivers, streams, wetlands, lakes, ponds and springs. South Africa’s freshwater ecosystems are diverse,
ranging from subtropicalin the north-eastern part of the country, to semi-aridand arid in the interior, to
the cool andtemperateriversof the Westem Cape. Rivers and wetlands are vitalfor supplying freshwater,
South Africa’s most scare naturalresource and foundation for social-economic growth, as well as arange
of otherimportant ecosystemservices andresources like biodiversity maintenance and habitat provision,
provisioning services (e.g. harvestable natural resources) and cultural services (e.g. fourism and
recreation). Freshwater ecosystems are likely to be particularly hard hit by the rising temperatures and
shifting rainfall patterns associated with climate change while at the same time being vital for
maintaining resilience to climate change and mitigating its impact on human wellbeing by helping to

maintain a consistent supply of water and for reducing flood risk.

Freshwaterecosystems, includingrivers and wetlands, are also particularly vulnerable fo anthropogenic
or human activities, which can oftenlead toirreversible damage or longer term, gradual/cumulative
changes to freshwaterresources and associated aquatic ecosystems. Since channelled systems such as
rivers and streams are generally located at the lowest point in the landscape; they are often the
“receivers” of wastes, sediment and pollutants transported via surface water runoff as well as subsurface

water movement (Driver et al., 2011). This combined with the strong connectivity of freshwater
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ecosystems, means that they are highly susceptible fo upstream, downstream and upland impacts,
including changes to water quality and quantity as well as changes to aquatic habitat & biota (Driver et
al., 2011).

South Africa’s freshwater ecosystems have been mapped and classified into National Freshwater
Ecosystem Priority Areas (NFEPAs). This work shows that 60% of our river ecosystems are threatened and
23% are critically endangered. The situation for wetlands is even worse: 65% of our wetland types are
threatened, and 48% are criticallyendangered (Driver et al., 2011). Recent studiesreveal that less than
one third of South Africa’s main rivers are considered to be in an ecologically ‘natural’ state, with the
principal threat to freshwater systems being human activities, including river regulation, followed by
catchment transformation (Rivers-Moore & Goodman, 2009).South Africa’s freshwaterfauna also display
high levels of threat: at least one third of freshwater fish indigenous to South Africa are reported as
threatened, and a recent southern African study on the conservation status of major freshwater-
dependent taxonomic groups (fish, molluscs, dragonflies, crabs and vascular plants) reported far higher
levels of threatinSouth Africathanintherest of theregion (Darwall et al.,2009). Clearly, urgent attention
is requiredto ensure that representative natural examples of the different ecosystems that make up the
natural heritage of this country for current and future generations to come. The degradation of South
Africanrivers and wetlands s is a concern now recognized by Government as requiring urgent action
and the protectionof freshwaterresources, includingrivers and wetlands, is considered fundamental to
the sustainable management of South Africa’s waterresourcesinthe context of t he development of the

country.
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2. METHODS

2.1 Approach

The general approach to the freshwater (wetland and aquatic) habitat assessment was based on the
proposed framework for wetland assessment proposed in the Water Research Commission’s (W RC)
report titled: '‘Developm ent of a decision-support fram ework for wetland assessm ent in South Africa and
a Decision-Support Protocolfor the rapid assessm ent of wetland ecological condition’ (Olliset al., 2014).

This is shown graphically on the next page.

Proposed decision-support framework for wetland assessment in SA (after Ollis et al., 2014):

( )
STEP 2: Wetland ID, mapping and
typing
- delineation and mapping
classify wetland HGM types
- natural vs artificial systems
- regional grouping
\, J

\ 4

»

rSTEP 4: Setting of management
objectives

- Set desired state (REC)

- RQO's

- Targets for ecosystem
services/functions

- Conservation targets
\,

\ 4

2.2 Desktop Review of Freshwater Ecosystem Context

As freshwater ecosystems are linear features connected over regional scales, it is important to first
contextualise the onsite freshwater ecosystems in terms of local and regional setting, and conserv ation
planning. An understanding of the biophysical and conservation context of the site will assist in the
assessment of the importance and sensitivity of the onsite freshwater ecosystems, the setfing of
management objectives and the assessment of the significance of anticipated impacts. The following
data sources and GIS spatial information listed in Table 1 was consulted to inform the specialist

assessment. The data type, relevance to the project and source of the information is provided.
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Table 1. Data sources and GIS information consulted fo inform the aquatic habitat assessment.

Data/Coverage Type

Relevance

Source

Quaternary catchment MAP,
MAT, MAR and PET

Determination of climatic factors
that drive freshwater hydrology.

Schulze, 1998

KZN Rivers (National GIS

Highlight potential onsite and local

Cov erage) rivers and map local drainage Surv eyor General (2006)
network
Understand regional geology and
factors controlling wetland
KZIN | I I (2
Geology (GIS Coverage) formation and sUbsurface Surv eyor General (2006)

Coverage)

type threat status

% hydrological processes
< | 10m Elevation Contours (GIS Desktop mapping of drainage
c S G | (2006
8 Coverage) network and freshwater habitats urveyor General ( )
— Understand regional
§ National Geomorphic Provinces geomorphology influencing Partridge et al., 2010
é watercourse characteristics
g' DWA Eco-regions (GIS Cov erage) Understand the regional biophysical DWA (2005)
) context
South African Vegetation Map SIC;LSSW. vfggefoflor; Type; and Mucina & Rutherford
(GIS Cov erage) etermination o reference (2006)
vegetation
KwaZulu-Natal Vegetation Map SIC;LSSW. Vﬁ'gefonor; fype: and Scott-Shaw and Escott
(GIS Cov erage) etermination o reference (2011)
vegetation
NFEPA Wetland Vegetation Classify wetland vegetation types CSIR (2011)
Groups
National Freshwater Ecosystem sh I t £ t | i
Priority Areas (NFEPA) (GIS ows foc" fon © ”"T,’O”O F’q,;{o Ic CSIR (2011)
Cov erage) ecosystems conservation priorities
National Biodiversity Assessment Freshwat ; tati
- Threatened Ecosystems (GIS reshwater ecosystem / vegetation SANBI (2011)

KwaZulu-Natal Provincial Pre-
Transformation Vegetation Type

Classify  vegetation types and
determination of reference primary

Scott-Shaw and Escoft

Map (GIS Cov erage) ;/feogﬁjfsahon and its provincial threat (2011)

KZN Terrestrial Conservation Plan l_"rovinciol conservation planning EKZNW (2011)

(GIS Coverage) importance.

KZN Aquatic Systematic Provincial nservation lannin

Conservation Plan (GIS rrovincial - conservation - planning EKZNW (2007)
importance.

Coverage)

2.3 Deskiop Mapping and ‘Likelihood of Impact’ Screening

A desktop ‘likelihood of impact’ screening assessment for all watercourses within 500m of the proposed
road upgrade was undertaken to confirm the watercourses most likely to be negatively affected by the
proposed road upgrade (at risk) and the extent of the watercourses to be taken forward for detailed
assessment. This assessment involved the desktop mapping of all watercourse units within 500m of the
proposed road upgrade and assigning a likelihood of impact ratingto each of these watercourse unifs.
Those units rated as being as having a moderate to high likelihood ofimpact were taken forward in the

detailed assessment.
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2.3.1 Desktop Mapping

The desktop delineation of all watercourses (rivers / riparian zones and wetlands) within 500m of the
proposed road upgrade was undertaken by analysing available 20m contour lines and colour aeridl
photography supplemented by Google Earth™ imagery where more up to date imagery was needed.
Digitization and mapping was undertaken using QGIS 2.10 GIS software. All of the mapped watercourses
were then broadly subdivided into distinct resource units (i.e. classified as either riverine or wetland
systems / habitat). This was undertaken based on aerial photographic analysis and professional
experience in working in the region. Please note that the desktop map was updated as part of the
finalisation of the assessment to include the detailed delineation of the units occurring within the study

areaq.

2.3.2 ‘Likelihood of Impact Screening Assessment

Following the desktop identification and mapping exercise, watercourses were assigned preliminary
‘likelihood of impact’ ratings based on the likelihood that activities associated with the proposed road
upgrade will result inmeasurable direct orindirect changes fo the mapped watercourse units within 500m
of the proposed road upgrade. The ‘likelihood ofimpact’ ratings were refined following the completion
of the field work. Each watercourse unit was ascribed a qualitative rating according to the ratings and

descriptions provided in Table 2 below.

Table 2. Qualitative ‘likelihood of impact’ ratings and descriptions.

Impact T ; -
Potential Description and Rating Guidelines

These resources willrequire an assessment of aquatic impacts and a Water Use License in terms of
NEMAand Section 21 (c) & (i) of the National Water Act (No. 36 of 1998) for the followingreasons:

> resources are located within the footprint of the proposed development and will be directly
impacted; and/or

» resources are located within 15m upstream or upslope of the development and trigger
requirements for Environmental Authorisation according to the latest NEMA: EIA regulations;
and/or

» resources are located downstreamor downslope of the development and trigger requirements
for Environmental Authorisation according to the latest NEMA: EIA regulations under the
following dev elopment scenarios:

o  within 15mdownsiream/downslope of alow-risk development (e.g. forlinear activ ities
such asroads and water pipeline dev elopment projects)

o within 50m downstream/downslope of a moderate risk development (e.g. housing
estates)

o within 100m downstream/downslope of high risk developments and activities
associated with large water quality/flow related impacts (e.g. large dams and water
abstraction projects, mining, large industrial sites, WWTW, etc.)

Theseresources are likely forequire an assessment of agquaticimpactsand a WaterUse License in
terms of NEMAand Section 21 (c) & (i) of the National Water Act (No. 36 of 1998) for the following
reasons:

. » resources are located within 32m but greater than 15m from the proposed dev elopment
Likely activity/activities, with a high likelihood of incuring direct impacts as a result; and/or

»  resources are located within arange at whichthey are likely to incur indirectimpacts (e.g. water
pollution, erosion and sedimentation) associated with dev elopment activities and usualy
downstream of the dev elopment within the following guiding thresholds:
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estates)

abstraction, mining, large industrial sites, WWTW, etc.)

o within 32mdownstream/downslope of alow-risk development (e.g. forlinear activ ifies
such asroads and water pipeline dev elopment projects)
o  within 100m downstream/downslope of a moderate risk development (e.g. housing

o within 500m downstream/downslope of high risk developments and activities

associated with large water quadlity/flow related impacts (e.g. dams, water

These resources are unlikely torequire an assessment of agquatic impacts ora WaterUse License in

reasons:

Activity’ according fo the latest NEMA: ElIAregulations ' ; and/or

thresholds:

asroads and water pipeline dev elopment projects)

large industrial sites, WWTW, etc.)

terms of NEMAand Section 21 (c) & (i) of the National Water Act (No. 36 of 1998) for the following
> resources are located a moderate distance upsiream or upslope (>32m) of the proposed
dev elopment and are unlikely to be directly impactedby the development activities; and/or

» the location of resources and nature of the dev elopment activity is not considered a ‘Listed

. » resources are located downstreambut well beyond the range at which they are likely to incur
Unlikely indirect impacts (e.g. water pollution, erosion and sedimentation) associated with the
dev elopment and usually downstream of the development within the following guiding

o >32mdownsiream/downslope of alow-risk development (e.g. for linear activities such

o >100m downstream/downslope of a moderate risk development (e.g. housing estates)
o >500m downstream/downslope of high risk developments and actfivities associated
with large water quality/flow related impacts (e.g. dams, water abstraction, mining,

These resources willnot require impact assessment or a Water Use License in terms of NEMA and

None (i) located within another adjacent sub-catchment,

way, shape or form.

Section 21 (c) & (i) of the National Water Act (No. 36 of 1998) asresources are:

(i) situated alarge distance (>100m) upsiream of the impact causing activity, or

such that the driv ers and characteristics of the watercourse willnot be modified orimpacted in any

2.4 Watercourse Delineation and Classification

2.4.1 Delineation of Wetland Areas

Formal delineation of the present extent of the watercourses within the study area was undertaken

accordingto the national wetland and riparianzone delineation guidelines (DWAF, 2005). Sampling was

undertaken systematically across valleylines and concave slopes where wetlands are predicted to

occur. Three specific wetland indicators were used in the delineation of wetlands, namely:

e Terrain unitindicator

The locationof the areas sampled in the landscape was recorded i.e. valleybottom, foot slope etc. As

watercourses are generally associated with valleylines, sampling was focussedwithinthe valley bottom

and foot slope areas.

! Note that the latest EIA Regulations and Listed Activities should be referred to on a case-by-case basis when considering the

need for impact assessment in terms of NEMA.
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e Soil wetness indicator

Soil wetness indicators are clear and distinct redoximorphic features occurring within the rooting zone
(top 50cm of the soil profile) that characterise hydric / hydromorphic soils from dryland soils. In South
Africasoil wetnessindicators are the primary indicators of the outer boundary of a wetlandwith all other
indicators generally playing a secondary and confirmatoryrole. This is because redoximorphic features
remain in the soil for long periods of time after hydrological disturbance whereas vegetation shifts

relatively rapidly once wetland soils are dried out / desiccated.

At each sample point, soil was sampled between 0-50cm depths using a clay auger. The sampled soil
was describedin the field in terms of texture, colour and presence /absence of redoximoprhic features.
Texture wasrecordedbased onfeel and professional experience, soil matrix colour was recordedin terms
of hue, value and chroma using a Munsell Soil Colour Chart and the degree of mottlingwasrecordedin
terms of colour, size and abundance. Soil sampling points were recorded using a GPS (Global Positioning
System) and captured using Geographical Information Systems (GIS) for further processing. The soils
sampled were classifiedinterms of wetnesszones as per theillustrationin Figure 2 and detailsin Table 3

below.

CROSS SECTION OF WETLAND HABITAT

Permanent

Smergent plants nciuding
reeqds, sedges, odiusnes
ot gguatic plants

Temporary Seasonal

Hydroonyre,
secges ana
Qrass spo

Regominanly
Qrass spp

Wetcyclelevel
P
RV

——— )
Dry cycle level '

|1

O ey
s g

Permanent
Soil Wetness 3

:Teporcry 1 ecsl 3
! Soil Wetness 1 Soil Wetness 2

Grey matnx
Many mottles
{within 50cm soll depth)

Sometimes sulphidic

PUENCIEE—. (W - D

! Brown/Grey maltrix
! Few/No motfies
{within 50em soil depth
Non sulphidic

Grey matrix
(within 50cm soil depth)
Often sulphidic

mnsnammennns R RN AR

“RWT ‘
Regional Water Table

Figure 2 Diagram representing the different zones of wetness found within a wetland (DW AF, 2005).
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Table 3. Soil criteria used to inform wetland delineation using soil wetness as an indicator (after DWAF,
2005).

Soil depth Temporary wetness zone Seasonal weitness zone Permanent wetness zone
Matrix chroma: 1- 3 Matrix chroma: 0- 2 Matrix chroma: 0- 1
(Grey matrix <10%) (Grey matrix >10%) (Prominent grey matrix)
Mottles: Few/None high Mottles: Many low chroma Mottles: Few/None high
0-10cm chroma mottles mottles chroma mottles
Organic Matter: Low Organic Matter: Medium Organic Matter: High
Sulphidic: No Sulphidic: Seldom Sulphidic: Often
Matrix chroma: 0 - 2
As Above As Above
30 - 50cm Mottles: Few/Many

o Welland vegetation indicator

Vegetationin an untransformed state is a useful guide in finding the boundary of a wetland as wetland
plant are generally distinct from dryland plants and are specifically adapted to wetland conditions
(anaerobic soil conditions), making their presence a strong indicator of safturated soils conditions,
Furthermore, distinct and observ able zonations in plant communities are often present as one proceeds

along the soil wetness gradient from the wet to dry arecs.

All identifiable plant species within a 5m radius of each sample point was recorded and the cover
abundance qualitativelyrated ona three point scale (low, moderate and high).) An example of criteria

used fo classifywetland vegetation and inform the delineation of wetland zones is provided in Table 4.

Table 4. Criteria used to inform the delineation of wetland habitat based on wetland vegetation
(adapted from Macfarlane et al, 2008 and DW AF, 2005).

Vegetation Temporary wetness zone Seasonal wetness zone Permanent weiness zone
Mixture of non-wetland - Emergent plants including
species and hydrophilic plant Hydrophilic sgdges and reeds and bulrushes;
. . grasses restricted fo .
species restricted to wetland floating or submerged

wetland areas .
areas aquatic plants

Hydrophilic woody species
restricted to wetland areas
with morphological
adaptations to prolonged
wetness (e.g.: prop roofts)

SYMBOL HYDRIC STATUS DESCRIPTION /OCCURRENCE
Obligate wetland species Amost always grow in wetlands (>90% occurrence)

Usually grow in wetlands (67-99% occumence) but

Herbaceous

Mixture of non-wetland and
Woody hydrophilic species restricted
to wetland areas

Hydrophilic woody species
restricted to wetland areas

fw Facultative wetland species occasionally found in non-wetland areas

f Facultative species Equally likely to grow in wetlands (34-66% occumrence) and
non-wetland areas

id Facultative dry-land species Usually grow in non-wetland areas but sometimes grow in

wetlands (1-34% occumrence)

|_ Dryland species Amost always grow in drylands

Itis alsoimportant to note the soilformationindicator was not sampled /investigated as part of this study.
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2.4.2 Delineation of Riparian Areas

The outer edge of riparian areas (also known as the riparian zones) were delineated according to the
methodsin the Department of W ater Affairs wetland delineation manual ‘A PracticalField Procedure for
Identification and Delineation of Wetland and Riparian Areas’ (DW AF, 2005a). Like wetlands, riparian

areas have their own unique set of indicators that enable delineation these features.

Sampling was undertaken systematically across valley lines where river and stream channels are
predicted to occur. Three specific riparian zone indicators were used in the field delineation, namely:

o Topography associated with the watercourse: The outer edges of distinct fluvial geomorphic /

morphological features were recorded e.g. macro channel bank.

o Vegetation: Thisis the primary indicator of ariparian area, whereby the edge of the riparianzone
is defined as the zone where a distinctive change in species composition and physical structue
occurs between those of surrounding/adjacent terrestrial areas. In this case a combination of
aerial photography analysis and on-site field information (pertaining to the vegetation health,
compactness, crowding, size, structure and numbers of individual plants) was used to

differentiate betweenriparian and terrestrial vegetation.

o Alluvial soils and deposited material: This includes relativelyrecently deposited sand, mud, etfc.

deposited by flowing water that can be used to confirm the topographical and vegetation

indicators.

2.4.3 Classification

The delineated watercourses were classified in terms of Level 4 of the national wetland and aquatic
ecosystems classification system (QOllis et al., 2013), which is classification at the hydro-geomorphic unit
scale / level. This classification was based on observations of fopographical setting, position within the

landscape and flow regime.

2.5 Baseline Habitat Assessment Methods / Tools

Published tools were employed for the baseline PES, EIS and functional assessments. Table 5 summarises
the tools that were used to assess the watercourse units fo be affected by the proposed road upgrade.

The readerisreferred to ANNEXURE A for descriptions of each of the baseline assessment methods used.
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Table 5. Summary of methods used in the assessment of delineated water resource units.

Method/Technique Reference for Methods/Tools Used Annexure
r::g;md el sEE erleel Hous Level 1 WET-Health tool (Macfarlane et al., 2008). Al
River Condition/Present Ecological Qualitative Index of Habitat Integrity tool (Kleynhans, Al
State (PES) 1996)

EIS tool developed by Eco-Pulse adapted from the
DWAF River EIS tool (Kleynhans, 1999) and Wetland EIS A2
tool (Duthie, 1999).

Wetland & River Ecological
Importance & Sensitivity (EIS)

Wetland & River Functional / Level 2 WET-EcoServices assessment tool (Kotze et al.,

Ecosystem Services Assessment 2007). A3

2.6 Impact Assessment

Freshwater ecosystem / aquatic ecosystem impacts can typically be grouped into the following three

categories based on distinct activities and associated impact pathways:

o Desiruction and modification of freshwater / aquatic habitat: Thisrefers to the physical and direct
modification, fransformation and destruction of aquatic habitat and associated ecosystem

goods and services.

e Hydrological modification and erosion / sedimentation: This refers to the alteration of
hydrological and geomorphological processes and drivers, and associatedimpacts to aquatic

habitat and ecosystem goods and services.

o Alterafion of water quality: This refers to the alterationor deteriorationinthe physical, chemicadl
and biological characteristics of water within streams, rivers and wetlands, and associated

impacts to aquatic habitat and ecosystem goods and services.

Each of the above impact groups were described in terms of the impacts to key ecosystem processes
and components and qualitatively assessed in ferms of impacts to PES and the supply of ecosystem
servicesbased on professional opinion. Thereafter, the significance of eachimpact was assessedin tems
of the ultimate consequences (impacts to resources of known societal value) in line with the National
W etland Offset Guidelines (SANBI & DWS, 2014), namely:

(i) Water resource provision and management: This addressesimpactsto the quantity and quality

of water provided by waterresources. Suchimpacts may be the result of more direct impacts
like abstraction, regulation and/orreturn discharges, and/or the result of freshwater ecosystem
degradation that affects the ability of watercourses to provide supporting regulating and

supporting services.

(i) Ecosystem conservation: This deals specifically withimpactsto quality and condition of habitat

and the ability to meet conservationtargets for freshwater ecosystems. This therefore accounts
forthe loss or change in freshwater habitat, whichis particularly important for highly threatened

ecosystem types.
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(i) Species conservation: This addressesimpacts on freshwater biota, with a particularemphasis

on species or populations of conservation concern and the ability fo meet species

conservation targets; and

(iv) Impactsto local communities reliant on freshwater ecosystem goods and services: This deals
with impacts to provisioning (e.g. water supply & cultivated foods) and cultural services (e g.
cultural significance or recreational values) of direct value to local users and consequences

for human health, safety and livelihood support.

The approach to impact conceptualisationis depicted by the diagramin Figure 3, below.

Key development impacts

1. Destruction or modiification of aquatic habitat

2. Flow modification and erosion/sedimentation
3. Alteration of water quality

Impact Description

—
Ultimate Consequences of Impacts

1. Water
Resource 2. Ecosystem 3. Species
Management Conservation Conservation
(Quantity & (Habitat) (Biota)
Quality)

4. Locdl
Communities
(Provisioning &
cultural services)

Figure 3 Diagram illustrating how the impact assessment framework is conceptualized.

Using this approach, the following tasks were undertaken as part of the impact assessment:

e Reviewofprojectinformationtounderstand project activities and key impacts / risks to aquatic
ecosystems.
e Description and assessment of potential freshwater / aquatic ecosystem impacts under the

following development / mitigation scenarios:

o Realistic Poor / Bare Minimum _Mitigation Scenario: This scenario involves the

implementationof the development plan and designs that are current proposed with the
associated implementation of standard construction and operational phase mitigation
measures. In terms of implementationsuccess, this scenario assumes a realistic / likely poor
implementation scenario based on the author’s experience with such developments. Itis
important to note that it is our experience in similar development setlings that contractor
compliance with consiruction Environmental Management Programmes (EMPr) is poor and
that operational maintenance is poor.

o Realistic Good / Best Pracfical Mitigation Scenario: This scenario involves the

implementationof the development plan and designs that are current proposed with the

associatedimplementation of the construction and operational phase mitigationmeasure
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recommended by the author. In terms of implementationsuccess, thisscenario assumes a
realisticbest case scenario forimplementation based onthe author’s experience with such
developments.

e The assessment of impact significance is informed by a method developed specifically for

application fo freshwater ecosystems (Eco-Pulse Consulting, 2015) included in Annexure B.

2.7 Assumpftions, Limitations & Gaps

The following limitations and assumptions apply to this assessment:

e Formal sampling and assessment focussed on those watercourses currently crossed and/or in close
proximity (within 15m upslope and 32m downslope) of the existing road.

e Accesstosome of the streams south of the road was not possible due to the dense andimpenetrable
alien vegetation present. Many of these streams were assumed to be located in excess of 32m
downslope and thus were not considered critical to the assessment inlight of the localisedimpacts.

¢ The following delineation limitations must be noted:

o The boundary between the lower fill embankment and Unit SO2 was not sampled due to
access being restricted by dense, impenetrable vegetation.

o The right hand boundary of Unit W03 upstream of the road was not sampled due to access
being restricted by dense, impenetrable vegetation.

e The accuracy of the delineations are based solely on the recording of the onsite wetlandindicators
using a GPS. GPS accuracy will therefore influence the accuracy of the mapped sampling points
and therefore water resource boundaries, and an error of 1-5m can be expected. Al
soil/vegetation/terrain sampling points were recorded using a Garmin Montana™ Global Positioning
System (GPS) and captured using Geographical Information Systems (GIS) for further processing.

e All vegetationinformationrecorded was based on the onsite observations of the author and no
formal vegetation sampling was undertaken. Furthermore, the vegetationinformation provided only
gives anindication of the dominant and/or indicator wetland and riparianspecies and only provides
a general indication of the composition of the vegetation communities. Thus, the vegetation
information provided has limitations for true botanical applications.

e Although everyeffort was made to correctlyidentify the plant species encountered onsite, wetland
plants, particularly the Cyperaceae (sedge) family, are notoriously difficult to identify fo species level.
Every effort as made to accurately identify plants species but where identification to species level
could not be determined, such species were only identified to genus level.

e Withecologybeingdynamic and complex, thereis the likelihood that some aspects (some of which
may be important) may have been overlooked. Similarly, sampling by its nature, means that
generally not all aspects of ecosystems can be assessed and identified.

e The PES and EIS assessments undertaken are largely qualitative assessment tools and thus the results
are open to professional opinion and interpretation. We have made an effort to substantiate dll

claims where applicable and necessary.
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PES and EIS assessments were applied at a unit scale, meaning the entire unit was assessed and not
only the area sampled. Howev er, what was observedat the sample siterepresented the entire unit
unless aerial photography showed clear and distinct differences.
The assessment of impacts and recommendation of mitigation measures was informed by the site-
specific ecological concerns arising from the field survey and based on the assessor’s working
knowledge and experience with similar development projects.
The impact descriptions and assessment are based on the author’s understanding of the proposed
development based on the information provided.
Evaluation of the significance of impacts with mitigation takes into account mitigation measures
provided in this report and standard mitigation measures included in the Environmentadl
Management Programme (EMPr).
Although ratings of risk concepts like stressor, exposure and receptors was provided, no formal
watercourse / water resource risk assessment was undertaken and the application of the DWSS risk
matrix was not part of the appointed scope of work.
The following assumptions are applicable to the DWS risk assessment undertaken:
o All risk ratings generated by the DWS risk matrix are conditional on the effective
implementation of the mitigation measures provided in this report.
o For the purposes of this study, the term ‘stressor’ was favouredinstead of the term ‘aspect’
referred to in the DWS risk matrix.
o Forthe purposes of thisstudy, the criterion ‘frequency of stressor occurrence’ was favoured
instead of the criterion ‘frequency of activity’ referred to in the DWS risk matrix.
o For the severity ratings, impacts to wetlands were assessed on their merits rather than
automaticallyscoring impacts to wetlands as ‘disastrous’ as guided in the DWS risk matrix.
O The severity assessment for changes in flow regime and physico-chemical impacts were
interpretedin terms of the changes to the local freshwater ecosystemrepresented by the

potentially affected reaches.
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3. RESULTS & DISCUSSION: DESKTOP ASSESSMENT

3.1 Review of Freshwater Ecosystem Context

3.1.1 Local Climate

The town of Eshowe usually receives approximately 933mm of rain per year which falls primarily during
mid-summer. The area receives the lowest rainfall in July (16mm) and the highest in January (137mm).
The average midday temperatures range from about 21.8°C in July to 27.5°C in February. The coldest

temperaturesinthe Eshowe area are observedin July where nightly temperatures are, on average, 9.3°C.

Source of above information: http://saexplorer.co.za/south-africa/climate/eshowe _climate.asp

3.1.2 Drainage Setting

The study area occurs within two DW A quaternary catchments; W11A (east) and W 12B (west). The
majority of the road upgrade will occur withinthe quaternary catchment W 12B. Quaternary catchments
WI1TAandW 12B bothform part of the Usutu to Mhlatuze W ater Management Area (W MA). The provided
alignment is located between KM 18.00 and KM 26.00 along the already established P50-1 provincial
road. Watercourses within the study area occurring within W12B are within the uMhlatuze River
catchment. The uMhlatuze River is the main collecting river of the catchment and is located
approximately 8km downstream. More locally, the 1: 50000 2831CD topo-cadastral map indicates that
theroad under investigation currently crosses two tributaries of the Bomv anaRiver.The Bomvana Riveris
a right-bank tributary of the uMv azane River that is a right-bank fributary of the uMhlatuze River. The

western tributary is called the Kwanonkolombelana Stream and the eastern tributary is unnamed.

W atercourses withinthe study area occurring within W 11A are withinthe MatiguluRiver catchment.The
MatiguluRiveris the main collectingriver of the catchment and islocated approximately 11.5 km south
of the studysite. According to the 1999 desktop PES assessment, the Mhlatuze Riverisina ‘Largely Naturdl’
condition (Class B), whilst the MatiguluRiverisin an ‘'unmodified, natural’ condition (Class A), potentially

highlighting their ecological sensitivity.
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Figure 4 Local drainage setting within and downstream of the road upgrade site.

3.1.3 Geology and Soils

The siteis primarily underlain by Natal Group Sandstone described as generallyreddish, feldspathic and
micaceous sandstone with subordinate quartz arenite, mudrock, granulestone and conglomerate. The
central areas of the site are underlain to a lesser extent withKaroo dolerite whichcomprises a network
of doleritesills, sheets and dykes, mainly intrusive into the Karoo Supergroup (Department of Agriculture

Land Cover Database).

Soilsonsite comprise primarily freely drained, red and yellow apedal soils with humic topsoils making up
more than 40% of the land type with lesser extents of predominantly shallow soils (Mispah and Glenrosa

forms) with little or no lime in the landscape (Department of Agriculture Land Cover Database).

3.1.4 Ecological Setting

In terms of the ecological context, the project area is situated within what has been mapped and
described by Mucina and Rutherford (2006) in their National vegetation Map as Ngongoni Veld. In ifs
untransformed state this vegetation type is described as a dense, tall grassland with a low species
diversity as the vegetationis almost completely dominated by the unpalatable, wiry Ngongoni grass
(Aristida junciformis) (Mucina & Rutherford, 2006).
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Scott-Shaw and Escott (2011)intheir provincial vegetation map of KZN have mapped and described the
vegetationof the project area as Moist Coast Hinterland Grassland. Moist Coast Hinterland Grassland is
confined to the KZN and Eastern Cape provinces on rolling and hilly landscapes from near Melmoth in
the north to near Libode in the Eastern Cape and is characterised by dense, tall sour grassland
dominated by A. junciformis with low associated species diversity (Scott-Shaw and Escott, 2011)..
Them eda triandra and Tristachya leucothrix canbecome dominant when this vegetationtypeisingood
condition (Scott-Shaw and Escoftt, 2011).

The wetland vegetation occurring withinthis vegetationtype is generally described as Alluvial Wetlands:
Temperate Alluvial Vegetation (Scott-Shaw and Escott, 2011). This vegetationis described as: “Flat alluvial
riverine terraces supporting an intricate complex of macrophytic vegetation (channel of flowing rivers
and river-fed pans), marginal reed belts (insheltered ox-bows and along v ery slow-flowing water courses)
as well as extensive flooded grasslands, ephemeral herblands and riverine thickets” (Scott-Shaw and
Escott, 2011).

From a national freshwater ecological perspective, the project area falls within the sub-escarpment
savannah wetland vegetation group defined in the NFEPA. Reference species composition and

community structure for this vegetation has not been documented.

3.2 Conservation Context

Understanding the conservation context and importance of the study area and surrounds in ferms of
conserv ationplanningisimportant to inform decision making regarding the management of the aquatic
resourcesinthe area. Inthisregard, national, provincial andregional conserv ation planning information

available was interrogated to obtain an overview of the study site.

3.2.1 National Conservation Planning

In terms of the NFEPA project, the study area occurs withintwo sub-quaternary catchments. The northem
sub-quaternary catchment is not classified as a River FEPA, however, the southern sub-quaternary
catchment is classified as an Upstream Management Area. Upstream Management Areas are sub-
quaternary catchments whichhav e been identified as part of the NFEPA project where human activities
need to be managed in order to prevent degradation of key downstream river FEPAs and Fish Support

Areas (Driver et al. 2011). No wetland FEPAs are present in close proximity to the study area.

In terms of terrestrial component of the National Biodiv ersity Assessment (SANBI, 2011), Ngongoni Veldis
listed as Vulnerable. In terms of the freshwater component (NFEPA), the sub-escarpment savannah

wetland vegetation group is listed as endangered.
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3.2.2 Provincial Conservation Planning

In terms of the provincial vegetation threat status assessment, the Moist Coast Hinterland Grassland
VegetationType s listed as Endangered whilst the localwetland type, which occurs withinthe study area,

Alluvial Wetlands: Temperate Alluvial Vegetation, is listed as Vulnerable.

In terms of the KZN Freshwater Systematic ConservationPlan (SCP), the planning units No. 2080,2175 and
2179 whichaccounts for the majority of the areawithinthe studysite is classified as ‘Av ailable’. This means
the catchment has been identified as being av ailable for conserv ation purposes. Areas on the extreme
western and eastern extents of the study site, namely: planning units No. 2074 and 2086, have been
‘Earmarked’ for conservation. This means the catchment has been identified as having a potentidl to

conserve aquatic biodiversity.

In terms of the 2016 KZN Terrestrial Systematic Conserv ation Assessment (SCA), terrestrial and freshwater
ecosystems withinthe study area are not classified as either Critical Biodiversity Areas (CBAs) or Ecological
Support Areas (ESAs). In terms of the 2011 KZN Terrestrial Systematic Conserv ation Plan (SCP), the study
area is classified as a Biodiversity Area (‘0Co’) and none of the sites have been classified as a Critical
Biodiversity Area (CBA). Biodiv ersity areas are not flagged as biodiv ersity priorities but do still potentially

host important species and thus are not open to wholesale development (EKZNW, 2011).

3.3 Desktop Watercourse Mapping

The watercourse units occurring within a 500m radius of the proposed project properties were mapped
at a desktop level and classified in ferms of their broad HGM type (see Figure 5, below). The upper
reaches of the quaternary catchment W11A, on the south eastern extent of the site, are synonymous
with very steep slopes which do not favour wetland formation, however, some localised wetland units
were evident some distance downstream (Figure 5). The westernextent of the study site,located within
the upper reaches of quaternary catchment W 12B, had a much gentler gradient which seemed to

favour wetland formation; this was confirmed during the site visit (Figure 5).
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Figure 5 Desktop mapped watercourses classified according to hydro-geomorphic type.
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3.4 Desktop ‘Likelihood of Impact Screening

An aquatic ecosystemscreening exercise was undertaken toidentify watercourses that are likelyto be
measurably negatively affected by the proposed road upgrade in order to delineate the extent of the
study area for further assessment. The main risks associated with the construction and operation of the
proposed road upgrade include:
1. Direct physical modification and/or destruction of watercourses withinand in the vicinity of the
road upgrade footprint, both planned and accidental;
2. FErosion and sedimentation impacts associated withworking withinand in close proximity of the
watercourses;

3. Water pollution impacts.

Based on the above-mentioned risks, two (2) streams and five (5) wetlands were assessed as being at
moderate to high ‘likelihood of impact’ (Table 2). These watercourses are shown shaded in orange for
moderate ‘likelihood ofimpact’ andred for high ‘likelihood ofimpact’ (Figure ). The moderate and high
‘likelihood of impact’ watercourse units were takenforward for further formal assessment and effectively
formed the extent of the study area for this assessment. W atercourses at very low to low ‘likelihood of
impact’ are shaded in “green” and “yellow”, respectively (Figure 6é), and were excluded from further

assessment.
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Figure 6 Likelihood of impact rating for the desktop mapped watercourses.
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4. RESULTS & DISCUSSION: BASELINE HABITAT ASSESSMENT

The infield baseline habitat assessment focused on watercourse units rated as being at moderate and
high ‘likelihood of impact’. The extent (infield delineation), classification, habitat characteristics, present
ecological state (PES) and ecological importance and sensitivity (EIS) of these watercourse units is

discussed in this section.

4.1 Delineation, Classification & Habitat Characteristics

The infield sampling of soil and vegetationin conjunctionwith the recording of diagnostic topographical
/ terrainindicators and features, enabled the delineation of seven (7) watercourse units which could
possibly be negatively affected by the road upgrade. The 7 units comprise five (5) wetland units and 2

(two) stream unifts.

The wetlandsidentified withinthe project area were primarily v alley bottomwetlands, namely three (3)
Un-channelled ValleyBottom (UCVB) units (W03, W04 and W05) and two (2) Channelled Valley Bottom
(CVB) units (W01 and W02).The wetlands occurred withinvalley floor settings and were associated with
gentlysloping catchments whilst the two assessed stream unitfs (SO1 and S02) were found at the heads of

valleys flanked by significantly steeper topography.

A summary of the key biophysical characteristics of each delineated watercourses unit is providedin

Table 6 below.

Soil characterisfics:
Permanently saturated soils sampled within Units W01 and W02 generally comprise dark grey soils
characterised by low matrix values and chromas (e.g. 7.5YR 3/1). The soils were saturated with water

tables occurring at 10-20cm depth.

Seasonallysaturated within all wetlands generally comprised dark grey clay loam withlow matrix v alues

and chromas (e.g. 7.5YR 2.5/2) and a moderate to high abundance of distinct orange mottles.

. Temporarily saturatedsoils onsite comprised a dark brown-grey to grey sandy loam (e.g.7.5YR 3/2) with
a lowto moderate presence of orange mottling.Soils sampledin proximity of the streams were primarily

terrestrial soils whilst soils sampled within the stream channels consisted of alluvial sediment.

A detailed description of the hydric soils encountered within each of the units assessed is providedin

Table 6 below.

Vegetation characteristics:
Due to many of the wetlands largely being intact and dominated by permanently and seasonally
saturatedsoils, vegetationwas a strong indicator of the presence and extent of wetland habitat within

the study area. Intact wetland vegetation communities observed comprised Cyperus latifolius sedgelaond
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(WO01), Juncus lom atophyliis rushland (WO0T1), Cyperus latifolius - Juncus lom atophyllis marshland (W 02),
Paspalum urvillei — Leersia hexandra hygrophilous grassland (W02), Dissotis canescens hygrophilous

grassland (W083), Ischaem um fasciculatum - Andropogon eucom us hygrophilous grassland.

In the more disturbed and secondary vegetation communities dominated by opportunistic, weedy alien

invasive species, the presence of obligate wetland plants was still notable.

The riparian vegetation varied from woody alien thickets dominated by S. anceps and L. camara to
mixed forb and grassland communities with high abundances of Sporobolus africanus and Panicum
maximum with co-dominant forbs including Ranunculus meyeri, Commelina erecta and Desm odum
incanum .Instream v egetationwas limited to Fimbristyliscomplanata subsp.com planatain Unit SO2 whilst

the active channel in Unit SO1 was devoid of vegetation.

A detailed description of the vegetation communities encountered within each of the units assessed is
providedin Table é below. Selected photographs taken during the site visit(s) highlighting important

features of the watercourse units assessed are provided following Table 6. :
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Table 6. Summary of the key hydro-geomorphic and biophysical characteristics of the delineated

watercourses.
Waterc . . CenE| Dominant Wetness / Flow
Classificatio Flow . X . -
ourse - Regime & Soil Vegetation Communities
o n Characteristic .
Units s Characteristics
The permanent wetland areas
below theroad comprise a medium
height, monotypic sedgeland
community dominated by Cyperus
latifolius with moderate to low
abundances of Cyclosorus
interruptus, Acroceras macrum and
Phragmites australis.
Permanent saturation. Permanently wet areas above the
. road were characterised by
The permanent hydric .
. . localised shallow stagnant pools
soils  sampled typically .
comprised  dark e (caused by impoundment above
e gd gsoili the road) bordered by a Juncus
Active gey . lomatophyllus dominated rushland
. characterised by low . . .
channel: 0,5m . community  with  sub-dominant
matrix chroma (1) and S . .
Channelled | deep x Im . . species including Leersia hexandra
S faint orange mottling ata .
v alley wide; flows and Setaria sphacelata var.
WO1 . depth of 50cm.
bottom approximately sphacelata.
wetland 30cm  deep, The seasonal hydric soils
very slow . The seasonal wetland areas both
. comprised dark grey clay
flowing. - above and below the road were
loam characterised by . . . o
. fairly similar in composition
low matrix chroma (1-2) . .
. comprising a mixed sedgeland-
and a high abundance of " .
grassland transitional zone with C.
orange mottles, e .
. L latifolius, Eragrostis plana, Cyperus
particularly  within  the .
. eculentus, Kylinga melanosperma
rhizospheres. .
and Ranunculus meyeri. The
temporary wetland areas
comprised a mixed tall tufted
grassland  community dominated
by E. plana and Sporobolus
africanus with lowerabundances of
a rhizotfomous Cynodon sp., R.
meyeri, C. esculenfus, Verbena
bonariensis and Verbena officinalis.
Permanent and seasonal | Wefland v egetation abov e the P50
saturation. road comprised a disturbed
medium-tall grassland community
The soils within this unit, | with a low diversity of forbs.
above the road, | Dominant species included a mix of
comprise saturated dark | weedy and hardy obligate wetland
grey clay loam with low | and facultative species, namely
matrix chroma (1-2) and | Paspalum urvillei, L. hexandra,
Acti no mottling. The | Digitaria sp. and Rubus cuneifolius,
ctive . saturation regime | with lesser dominant species limited
Channelled | channel: 0,5m .
appears to have been | to Commelina erecta, V.
v alley deep x 2 m . . - _—
w02 S elevated from seasonal | bonariensis, Pteridium aquilinium,
bottom wide; flows .
. to permanent due to the | Cyathea capensis, Solanum
wetland approximately | . . i
impounding of  flows | mauritianum and Cyperus
5cm deep. . )
abov e theroad crossing. | congestus.
Wetland v egetation below the P50
Seasonal soils below the | road was a low-medium height C.
road comprise a dark | latifolius and J. lomatophyllus
grey clay loam with a low | dominated community with low
abundance of orange | abundancesof including Fimbristyis
mottles, has a noticeably | complanata subsp. complanata,
light bulk density and | Gomphocarpus physocarpus, R.
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Waterc Classificatio Ch?:::::' & Dominant Wetness / Flow
ourse - Regime & Soil Vegetation Communities
q n Characteristic o
Units s Characteristics
contains high levels of [ meyeri, Zantedeschia aethiopica
organic matter. and an unknown Helichrysum sp.
The seasonal wetland areas above
seasonal saturation are characterised by a dense alien
’ thicket dominated by R. cuneifolius
Seasonal soils below the and Lantana camara with lower
road were a mix of light abundances of Canna indica, C.
and dark are sor?d latifolius, L. hexandra, S.
loam soils cﬁorécteriseczl mauritianum, Dietes iridioides and
un- by low matrix chroma (1- Populus x canescens
channelled 2) and high abundance .
9
Seasonal  wetland  vegetation
W03 valley n/a of orange mottles. . .
bottom below the road comprises a mixed
. fernland-grassland community
wetland Soils abov e theroad were ) S
inall | dominated by Digitaria sp. and P.
nmcﬂrugrlgo Y Osneé:lsonowerlg aquilinium  with a moderate
characterised b e abundance of C. latifoilus and a
sandy clay-loam yW”% é low density of Dissotis canescens as
low ébuné’lonce of faint well as various IAPs including
Solanum mauritianum, C.
orange motfles. indicaand R. cuneifolius.
Temporary safurafion.
The temporary wetland v egetation
Un- Temporary soils comprise | is an Ischaemum fasciculatum -
channelled a dark brown-grey sandy | Andropogon eucomus dominated
loam to grey clayey loam | grassland with lesser abundances
WO04 valley n/a . ; . ;
bottom matrix with a moderately | of D. eriantha, Tagetes minuta,
wetland low matrix chroma (2-3) | Panicum maximum, Aristida
and a low abundance of | junciformis,S. africanus,D. iridioides
faint  orange  mottles | and an unknown Rhoicissus sp.
present.
The v egetation is a transitional zone
between a C. latifolius sedgeland in
the cenfral areas of the wetland
fowards a tufted D. eriantha
grasslandon the outer edges of the
wetland. Sub-dominant species
seasonal saturation include Plectranthus comosum and
: Persicaria sp. whilst R. cuneifolius
channeled seasonal sols comprse a | I TS GIECRs BE 00 PUET
WO05 v alley n/a giéeig?e?y Iokc;vr? v;':gm.i habitat. It is important to note that
bottom chroma (2}/3) and alow 16 large scale disturbance of wetland
wetland moderate abundance of v egetation hasoccured in the form
orange mottles of burning and deforestation.
A small Syzigium cordatum forest
community  with other notable
species including A. macrum,
Nephrolepis biserrata, Plectranthus
ciliatesislocated atthe head of the
wetland.
. Flows through the Below . the rooq instream hob}fo’r
Mountain Ephemeral . comprises alluvium. . The riparian
. . channel are likely A : . .
headwater | stream; Active . habitat is comprises dense alien
: ephemeral and limited to ; A
ephemeral channel: 0,5m . . . .| thicket dominated by S. anceps,
SO1 stream deep x 2m high rainfall ev ents. This is and L camara with a lower
S evidenced by the lack of ’ .
channel wide; no flow . - abundance of P. maximum, S.
. . flow  during sampling o
(mountain at  time of . mavuritianum, §. cordatum and
(which was completed
stream) assessment. Plectranthus comosum.

during a season of high
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Waterc
ourse
Units

Classificatio
n

Channel &
Flow
Characteristic
s

Dominant Wetness / Flow
Regime & Soil
Characteristics

Vegetation Communities

rainfalll  and the small
upstream catchment.

Above the road the vegefation
comprises  secondary  grassland
community  dominated by S.
africanus and R. meyeri with lesser
abundances of T. minuta, P.
maximum, Bidens pilosa, Ageratum
conyzoides and Colocasia
esculenta. A small alien thicket, was
present within the riparian zone
immediately above the culvert,
and comprised primarily L. camara
and S. mauritianum.

S02

Mixed
bedrock-
alluvial
stream
channel
(mountain
stream)

Seasonal
stream; Active
channel: 1m
deep x 2m
wide; flow
approximately
20cm deep.

Flows were present during
the time of sampling
howev erbased of the size
of the upstream
catchment it is likely that
these flows are not
perennial but more
seasonal in nature.

Instream v egetation was limited to
marginal F. complanata subsp.
complanata individuals along the
edges of a shallow pool within the
stream. The bed of the channel
comprised mixed sand and
bedrock.

The majority of the vegetation
within the riparian zone was a
moderately sparse, forb dominated
community with a high degree of
woody alien species together with
local weeds and other pioneer
species. Dominant species within
the riparian zone included L.
camara, S. africanus, D. eriantha
and R. meyeri with moderate
abundances of A. macrum, E.
grandis, Commelina erecta, P.
aquilinium, Ricinus communis and
Desmodium incanum.
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P1. View across unit WOT1, fromwest to east, downstream
of theroad, showing the clear transition from secondary
grassland (terrestrial) to a monotypic C. Iatifolius
sedgeland.

P2. Upstreamview of unit WO1 showing the valley bottom
setting of the wetland as well as J. lomatophylus

communities present around localised pooling resulfing
from impoundment caused by the road.

P3.View from road looking upstream of unit W02, giving
anindication of the current intensity of IAP inv asion. The
foreground of thisimage is dominated by R. cuneifolius
with larger Eucalyptus sp. in the background.

o 3

P4. View of W02 below the road showing short
herbaceouswetland vegetation, in the foreground with
the C. latifolius vegetation community in the
background, which differs markedly from the vegetation
abov e the road.

June 2017

P5. View from east to west across unit W03, downsfream
of theroad showing dead plant material within the unit
with some alien v egetation in the foreground.

Pé. View from the road looking upstream of unit W03,
showing the high degree of alien plantatfion
encroachment lining the edges of the unit and wetiand
v egetation communities in the central parts.
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P7.View from east to west looking downstream from the
head of unit WO04. This unit comprises primarily a
hygrophilous grassland community dominated by |.
fasciculatum with low lev els of IAP infestation.

P8. Clear habitatdegradationto the south of the intact
S. cordatum forest at the head of unit WO0S5. This section
of the wetland had been subject to anthropogenic
disturbance in the form of burmning and deforestation.

P9.View from north west to south east looking down the
unit W05 showing a section of the intact C. latifolius
community.

P10View from south to north across the stream channel,
above theroad of unit SO1. Note the extensiv e clearing
that has altered the v egetation characteristics of this
ared.

£ t»", a

P11. View from west to east looking downstream of unit
SO1. Note the extensive alien thicket which is a
dominant feature of the riparian zone.

P12. View of the Unit SO2 channel looking downstream
showing the mixed alluvial-boulder channel bed
material and riparian vegetation along channel banks
which was dominated by forbs and grasses such as C.
erecta and D. eriantha.
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Legend
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Figure 7 Field delineated watercourses and desktop delineated watercourses occurring within the regulated area for wetlands (500m buffer of P 50 Road).
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4.2 Baseline Ecological Assessment of Wetlands

The Present Ecological State (PES) and Ecological Importance & Sensitivity (EIS) of the delineated wetlond

and stream units are presented in this section of the report.

4.2.1 Present Ecological State (PES)

Present Ecological State (PES) (alsoreferredto as ecological condition /wetland health or integrity)isa

measure of the deviation of an ecosystem from its reference state (Macfarlane et al., 2008).

Prior to assessing wetland PES, it is important to provide a hypothetical reference state (prior to

anthropogenic disturbance) of the wetland units being assessedin order to assess the deviation from this

state. Areference state summary is provided in Table 7 below.

Table 7. Comparing anticipatedwetlandreference state with present state for the wetlandsinthe study

area.

Component of
Wetland Health

Speculated Reference State

Unit W01 (CVB)

Hydrology:

Waterinputs to the wetland dominated by surface flows from ov ertopping of stream
channel as well as by lateral subsurface inputs. Through flows are a mix of channeled
surface flows and diffuse flows outside of the channel driven bylateralinputs. Thewetlond
is dominated by permanently saturated wetness zones with seasonal zones occuning
along the edges.

Geomorphology:

The wetland is naturally characterised by relatively low levels of clastic sedimentation with
limited organic sedimentation, although organic rich sediments are likely a natural feature.
Vegetation:

Natural v egetation communities comprise herbaceous marshland of the Sub-escarpment
Sav anna vegetation group dominated by obligate wetland sedges, rushes and herbs /

shrubs.

Units W02, WO3 & W04
(UCVB)

Hydrology:

Waterinputsto the wetland dominated by incoming diffuse surface flows from upstream
and surrounding catchment, as well as by lateral subsurface inputs. Through flows would
hav e been largely diffuse. The wetland is dominated by seasonally saturated wetness
zones.

Geomorphology:

The wetland is naturally characterised by relatively low lev els of clastic sedimentation with
limited organic sedimentation.

Vegetation:

Natural v egetation communities comprise herbaceous marshland and hygrophilous

grassland of the Sub-escarpment Savanna v egetation group.

Unit W05 (UCVB)

Hydrology:
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Component of

Speculated Reference State
Wetland Health

Being in a valley head, seep like seffing, The dominant wafer inputis laferal subsurface
inputs. Through flows would have been largely diffuse. The wetland is dominated by
seasonally saturated wetness zones.

Geomorphology:

The wetland is naturally characterised by relatively low levels of clastic sedimentation with
limited organic sedimentation, although organic rich sedimenfts are likely a natural feature.
Vegetation:

Natural v egetation communities comprise a mix of Syzygium cordatum swamp forest and

herbaceous marshland of the Sub-escarpment Savanna vegetation group dominated by

obligate wetland sedges, rushes and herbs / shrubs.

A summary of the W ET-Health assessment resultsisincludedinTable 8 below. Three of the wetlands (W01,
W04 and W05) were assessed as beingin a good condition and Largely Natural (“B” PES Category) which
indicates ‘a slight change in ecosystemprocessesis discernible and a smallloss of natural habitats and
biota may have taken place'. Wetland Units W02 and W03 have experienced higher levels of
disturbance and modification and were assessed as being Moderately Modified (“C” PES Category)
whichindicates that ‘amoderate change in ecosystem processes andloss of natural habitats has taken

place but the natural habitat remains predominantly intact’.

The key general impacts that influenced the health scores for each unit are listed in Table 8 below. It is
important to note that the existingroadis having a measurable andintense localised effect on the health
of the wetland units that are currently crossed. The mainimpactsinclude flow impoundment immediately
upstream of the crossings and increased flow v elocities and rates of erosion below the culvert ouflets.
Increased channelization also appears to occur in some units above and below the road as a result of
the establishment of artificial channels to probably allow for more efficient flow throughthe culvertsand

reduce ponding.

Table 8. Summary of the WET-Health assessment results and key impacts.

Hydrology | Geomorphology | Vegetation Overall PES

HGM Unit | TYPE Extent
Impact
Score Impact Score Impact Score | Impact Score
Channeled valey | _
woi bottom wetland 3:2ha | 20 0.3 3.3 1.88
PES Category C A C B

Impacts to this wetland include:
1. The negativ e effects of sugarcane and plantatfion agriculture in the catchment on flow v olumes and
flood pattemns.
2. Increased runoff and sediment from catchment due to land cov er alteration.
3. Channelstraightening below theroad crossing to allow for the efficient remov al of waterawayfrom the
culvert.
4. Flow canalisation through the culv ert andincreased flow v elocities at the culv ert outlet leading to
increased rates of erosion.
Flow impoundment immediately abov e the culv ert due to ‘bottle-necking’ at the single culv ert inlet.
Low abundance of alien plants within the wetland.
7. Infiling of a coridor of wetland habitat for the establishment of the road.

oo
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Hydrology Geomorphology | Vegetation Overall PES

HGM Unit | TYPE Extent

Impact

Score Impact Score Impact Score | Impact Score
W02 Channelled valley ~1.7ha | 35 20 59 354

bottom wetland

PES Category @ C C C

Impacts to this wetland include:
1. The negativ e effects of sugarcane and plantation agriculture in the catchment on flow v olumes and
flood patterns.
2. Increased runoff and sediment from catchment due to land cov er alteration.
3. How canalisation through the culv ert andincreased flow v elocities at the culv ert outlet leading to
increased rates of erosion.

4. Erosion and/or artificial channel establishment immediately abov e the road.
5. Howimpoundmentimmediately abov e the culv ert due to ‘bottle-necking’ at the single culv ert inlet.
6. Infiling of a cormidor of wetland habitat for the establishment of the road. The effect of moderate

abundances of woody and herbaceous alien plants within the wetlandin terms of increased on-site water
use and ov erall v egetation health.
7.  Moderate alien plant inv asion.

Unchannelled valey
bottom wetland

PES Category D A D C

Impacts to this wetland include:

1. The negativ e effects of sugarcane and plantation agriculture in the catchment on flow v olumes and
flood pattemns.

2. Flow canalisation through the culvert andincreased flow v elocities at the culv ert outlet leading to
increased rates of erosion. A channel has thus formed below the road, decreasing saturation lev els.

3.  Howimpoundmentimmediately abov e the culv ert due to ‘bottle-necking’ at the single culv ert inlet.

4. Theeffect of a high density of woody alien plantswithin the wetlandin terms of increased on-site water
use and ov erall v egetation health.

5. Infiling of a cormidor of wetland habitat for the establishment of the road.

wo3 ~1.3ha | 4.0 0.1 5.5 3.31

Unchannelled valey | _
Wo4 bottom wetland 0.5ha | 1.0 0.0 3.1 1.31
PES Category B A C B

Impacts to this wetland include:
1. The negativ e effects of sugarcane and plantation agriculture in the catchment on flow v olumes and
flood pattems.
2. Increased runoff and sediment from catchment due to land cov er alteration.

Unchannelled valey | _
Wos bottom wetland l.6ha | 1.5 0.0 5.3 217
PES Category B A D c

Impacts to this wetland include:
1. The negativ e effects of sugarcane and plantation agriculture in the catchment on flow v olumes and
flood patterns.
2. Increased runoff and sediment from catchment due to land cov er alteration.
3.  Anthropogenic activities including burning and deforestation within the unit.

Note that individual WET-Health assessm ent Excel ™ spreadsheets can be m ade available by Eco-Pulse

upon request.

4.2.2 Wetland Functionality (Ecosystem Services) Assessment

W etlands are known to provide arange of ecosystem goods and servicestosociety, and it is largely on
this basis that policies aimed at protecting wetlands have been founded. This section of the report
provides asummary of the predictedlevelofimportance of the various wetland ecosystems in providing

ecosystem services (and goods).
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The predictedlevel ofimportance of the various potentialgoods and services hav e beensummarisedin

Table 9 below.

Units W01 and W03 were assessed as providing moderately important water quality enhancement
servicesand as such should be consideredimportant inthisregard. These ratings were driven by the high
surface roughness of the wetlands, presence of good vegetation cover, presence of some diffuse flows,
the high likelihood that stormflows spread across the wetland annually, and the seasonal to permanently
saturation conditions. The rest of the units were assessed as being of low to moderately-low importance

in terms of providing such services.

Unit WOT was assessed as providing moderatelyimportant sediment frapping services and as such should
be considered important in this regard. This rating was driven by the high surface roughness of the
wetland, presence of good vegetation cover, presence of some diffuse flows outside of the centrd
channelled areas, and the high likelihood that stormflows spread across the wetland annually. The rest
of the units were assessed as being of low to moderately-low importance in terms of providing such

services.

Units WOT and W04 were assessed as providing moderately important streamflow regulation services.
These ratings were driven by the seasonal to permanently saturation conditions and the predominance
of subsurface flows and strong surface-groundwater linkages typical of low lying areas underlain by
sandstone. The rest of the units were assessed as being of low to moderately-lowimportance in terms of

providing such services.

UnitsWO01, W02 and W05 were assessed as providing moderatelyimportant carbonstorage services due
totheirseasonal to permanent saturation conditionand dense vegetation. It isimportant to note the Unit
WO1 has organicrichsediments andis the most important inthisregard. The rest of the units were assessed

as being of low to moderately-low importance in ferms of providing such services.

In terms of biodiversity maintenance, Unit W01 was assessed as being of moderately-high importance
due tothe wetland being a large and significant systeminthe region and being relativelyintact with low
to moderate driver and habitats modification, and thus being representative of the endangered Sub-
escarpment Savanna wetland vegetation group. Units W04 and W05 were assessed as being of
moderate importance in terms of biodiversity mainfenance due to having some representative
herbaceous habitat the endangered Sub-escarpment Savanna wetland vegetation group but having
higherlevels of habitat fragmentation and smaller patchsizes. The rest of the units were assessed as being

of low to moderately-low importance in terms of providing such services.

In terms of provisioning and cultural services, only Units W01, W03 and W05 were assessed as providing
moderately important harvestable resources for the local communities. This importance ratings was

drivenlargely by the assumed high demand for harvestable subsistence resources in the rural setting
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although the actual supply of such services was moderately-low. The rest of the units were assessed as

being of low to moderately-low importance in ferms of providing such services.

Table 9. Summary of the importance of wetlands in terms of ecosystems services.

Low Very Low

maintenance

Ecosystem Overall Importance Rafing

Service/Benefit W01 W02 w03 wo4 Wo5
Flood Moderately | Moderately

wn | affenuation Low Low Low VeryLow VeryLow

('"_j Stream flow Moderately | Moderately Moderately

= | regulation Low Low Low

& | Sediment Moderately | Moderately

v

O | trapping Low Low Lo L

E Erosion Moderately | Moderately | Moderately Moderately Moderately

6‘ control Low Low Low Low Low

& [ Phosphate Moderately

o.

2 | removal Low Lers

Q 0

= | Nitrate Very Low Moderately Moderately

< | removal Low Low

w . 1 -

2 Toxicant Moderately Low

= | removal Low

g Carbon Moderately Moderately

8 storage Low Low

e [ Bjodiversity

W atersupply Very Low Very Low Very Low
()
z, Harvestable Moderately Moderately
S {| natural L L
0 { resources ow ow
” ]
S § Food for Moderately Moderately Moderately
2 g livestock Low 2 kersy Low Low
a- [ Cultivated L Moderately | Moderately L L
foods ow Low Low ow ow
C.ul’r.u.rol Low Low Low Low Low
X significance
& ¢ Tourism &
g 3 recreation Very Low Very Low Very Low Very Low Very Low
=1 -
O { Education
and research Very Low Very Low Very Low Very Low Low

Note that individual WET-Ecoservices assessment Excel ™ spreadsheets can be m ade available by Eco-

Pulse upon request.

4.2.3 Ecological Importance & Sensitivity (EIS)

"Ecological importance" of a water resource is an expression of its importance to the maintenance of

ecological diversity and functioning on local and wider scales (Duthie, 1999). Therefore, ecological

importance encompasses the role water resources play in maintaining biodiversity as well as the

importance of regulating and supporting functions / services for maintaining and buffering freshwater

ecosystems."Ecological sensitivity'refers to the system'’s ability to resist disturbance and its capability o

recover from disturbance once it has occurred (Duthie, 1999). As an overarching measure of the

importance of an ecosystem, EIS provides a guideline for determination of the Ecological Management

Class (EMC) (Duthie, 1999).
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Although distinct from ecologicalimportance, the socio-culturalimportance of provisioning and cultural

goods and services providedis also important to integrate into the overallimportance of waterresources.

For these reasons, the EIS assessment involved the assessment of the importance of the following:

e Biodiversity maintenance (informed by WET-EcoServices assessment)

e Regulating and supporting services(informed by WET-EcoServices assessment)

e Ecological / ecosystem sensitivity

e Provisioning services(informed by W ET-EcoServices assessment)

e Cultural services(informed by W ET-EcoServices assessment)

A summary of the EIS and socio-cultural importance assessment scores and ratfings is provided in Table

10 below.

Unit WO1 was assessed as being of moderately-high EIS due to the moderately-high importance of the

biodiv ersity maintenance services provided. The rest of the units were assessed as being of moderate EIS

due tothe provisionof one or more moderatelyimportant regulating and supporting services as well as

providing moderately important biodiversity mainfenance services in the case of Units W04 and WO05.

UnitsWO01, W03 and W05 were assessed as being of moderate socio-cultural importance due to providing

moderately important provisioning services, particularly harvestable resources.

Table 10. Summarised EIS rating results for the wetland units.

Wo1 W02 W03 W04 WO05
Ecological Importance 243 1,78 1,73 2,10 2,20
Biodiv ersity mainfenance 2,43 0,51 0,40 2,10 2,20
Flowregime regulation 2,11 1,50 1,50 1,70 1.50
W ater quality enhancement 2,15 0,75 1,73 1,23 1,00
Sediment & erosionregulation 1.89 1.25 1,50 1,20 1.30
Climateregulation 2,07 1,78 1,40 1,50 1,70
Ecological Sensitivity 1,00 1,40 1,30 1,60 1,50
EIS 243 1,78 1,73 2,10 2,20
EIS Rating MotiHeirgar:e ly Moderate Moderate Moderate Moderate
Socio-cultural Importance 1,67 1,41 1,70 1,30 2,10
Provisioning services 1,67 1,41 1,70 1,30 2,10
Culturalservices 1,00 1,00 1,00 1,00 1,00
SRz;:gculturql Importance Moderate Moii::v:iely Moderate Moc:.‘e;:tely Moderate

Note that individual wetland EIS assessment Excel ™ spreadsheets can be made available by Eco-

Pulse upon request.
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4.3 Baseline Ecological Assessment of Sireams

4.3.1 Present Ecological State (PES)

The results of the IHI assessment is summarised in Table 7 below. The key results of the IHI assessment are

as follows:

e The ephemeral s'eam channel S01 was assessed as being in a Moderately Modified condition
(reflected by a “C" PES Category). The moderate level of modificationis primarily attributed to
the modification of the channel immediately above and below the existing road crossing, the
infilling of a section of channel for the establishment of the road, and the modification of the
riparian vegetation manifestedin the high levels of localised alien plant invasion, particularly

immediately above and below the culvert.

e The seasonal stream channel $02 was assessed as being in a Moderately Modified condition
(reflected by a “C” PES Category). This unit had a range of similar disturbances to unit S01,
howev er, this unit was much larger and, as a result, the magnitude of the impacts affected a
much smaller extent of the unit eventhough, in some cases (particularly flow modification), the

intensity of the disturbances were slightly higher.
Like the wetland units, key impacts to the streamunits were the direct and indirect impacts of the P50-1
road crossing. Catchment impacts on flows and alien plant invasion of the riparian zones were also

measurable impacts.

Table 11. Summary results of the river IHI (Index of habitat Integrity) assessment for streams SO1 and S02.

Habitat Component

Watercourse . .
Unit Insiream Riparian

PES Category with % intact PES Category with % intact

C: Moderately Modified (75% D: Largely Modified (56%
intact) intact)

Overall PES (weighted 60:40)

C: Fair (65% intact)

Key Habitat Modifications and Observations:

1. The negative effects of sugarcane and plantafion agriculture in the catchment on flow

so1 volumes and flood patterns.

Ephemeral | 2. Flow canalisation through the culvert and increased flow v elocities at the culvert outief

stream leading to increased rates of bed and bank erosion.

3. Infiling of a cormridor of instream and riparian habitat for the establishment of the road.

4. Woody and herbaceous IAP invasion of riparian zone which have formed an almost
impenetrable thicket in the lower sections of the stream channel (below the road).

C: Moderatfely Modified (75% C: Moderafely Modified C: Moderately Modified (70%
intact) (68% intact) intact)

Key Habitat Modifications and Observations:
1. The negative effects of sugarcane and plantation agriculture in the catchment on flow

$S02 volumes and flood patterns.

2. How canalisation through the culv ert and increased flow v elocities at the culv ert outiet
Seasonal leading fo increased rates of bed and bank erosion.
stream 3. A high percentage of flows hav e also been diverted out of the channeljust abov e the road

along an informal drainage line alongside a secondary road.

Infiling of a coridor of instream and riparian habitat for the establishment of the road.
Moderate level of woody and herbaceous IAP inv asion above the road, and high lev el of
woody and herbaceous IAP inv asion below the road.

S
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Note that individual aquatic IHI assessm ent spread sheets (Microsoft Excel™ ) can be m ade available by
Eco-Pulse Consulting upon request.

4.3.2 Ecological Importance & Sensitivity (EIS)

The outcomes of streamhabitat EIS assessment is summarised belowin Table 12. UnitsSO1 was assessed
as being of verylow EIS and Unit S02 of moderately-low EIS . Although PES was only assessed as moderately
modified for both units, both units are characterised by a fairly low diversity ofinstream biotopes, highly
intermittent flowregimes, and instream and riparian habitat was assessed as not being rare. The slightly
higher EIS rating for Unit SO2is driven by a higher (moderate) sensitivity to change compared to Unit SO1.
It is also important to note that neither the two stream units have been flagged as being of particular
importancein terms of aquatic / freshwater ecosystem conserv ation planning informationinterrogated

at a desktop level.

Table 12. Summarised EIS assessment results for the stream units.

Ecological

Unit Sensitivity Overall EIS Ratfing
Importance
. 0.0 0.5 0.25 (Very Low)
Ephemeral Channel ’ : g Yy
S02
Seasonal Channel 0.5 17 1.1 (Mod-Low)

Note that individualaquatic EIS assessm ent spread sheets (Microsoft Excel™) can be m ade available by
Eco-Pulse Consulting upon request.

4.4 Recommended Ecological Category (REC) & Management Objectives
(RMOs)

The future management of the freshwater ecosystems (streams and associated aquatic habitat) within
the project areashould be informed by the ‘Recommended Ecological Category’ (REC) and associated
recommended management objectives (RMO's) for the waterresource which, in the absence of formal
classification, is generally based on the Present Ecological State/ Ecological Category (PES/EC) and the
Ecological Importance and Sensitivity (EIS) of waterresources (DW AF,2007) (Table 13, below). However,
thisidealised table needs to be interpretedinterms of the viability/feasibility forimprovement in EC and
the desired characteristics based on the context of the streams catchment in terms of existing threats

and future development pressures.

The REC is the target or desired state of resource units required to meet water resource management
objectives and quality targets. It is determined through the consideration of the PES, EIS and realistic
opportunities toimprove the PES that is drivenby the context /setting.The modus operandi followed by
DW AF's Directorate: Resource Directed Measures (RDM) is that if the EIS is high or very high, the ecological
management objective should be to improve the condition of the watercourse (Kleynhans & Louw,
2007). However, the causes related to a particular PES should also be considered to determine if
improvement isrealistic and attainable (Kleynhans & Louw, 2007).This relates to whether the problemsin
the catchment can be addressed and mitigated (Kleynhans & Louw, 2007). If the EIS is evaluated os

moderate orlow, the ecological aimshould be to maintainthe watercourse inits PES (Kleynhans & Louw,
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2007). Withinthe Ecological Reserv e context, Ecological Categories ‘A’ to ‘D ‘can be recommended as
future states depending on the EIS and PES (Kleynhans & Louw, 2007). Ecological Categories ‘E' and
‘F'(PES) are regarded as ecologically unacceptable, and remediation is needed if possible (Kleynhans
& Louw, 2007). A generic matrix for the determination of RECs and RMOs for waterresourcesis shownin
Table 13 below.

Table 13. Generic matrix for the determination of REC and RMO for water resources.

EIS
High Moderate Low
A A A

A Pristine/Natural Maintain Maintain Maintain Maintain
B Largely A A/B B B
Natural Improv e Improv e Maintain Maintain
. B B/C C C
ae c Good - Fair Improv e Improv e Maintain Maintain
D P C C/D D D
oor Improv e Improv e Maintain Maintain
D E/F E/F E/F
4- Very Poor Improv e Improv e Maintain Maintain

Based on this matrix (Table 13) and the catchment context, the RMO for all of the watercourse units
should be at a minimum to ‘maintain the current status quo of aquatic ecosystems without any further

loss of integrity/condition or functioning’ (Table 14).

Table 14. REC and RMO for the delineated watercourse unit based onits PES and EIS ratings.

Watercourse Units PES Class EIS Rafing REC RMO

WOl B Moderately-High B Maintain
W02 C Moderate C Maintain
W03 C Moderate C Maintain
W04 B Moderate B Maintain
W05 C Moderate C Maintain
SO1 C Low C Maintain
S02 C Moderately Low B Maintain
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5. PLANNING AND DESIGN RECOMMENDATIONS

Before assessing the significance of the potential impacts of the proposed road upgrade, it is critically
important that best practice and/or specialist recommended mitigation measures are provided to the

applicant and incorporated into the site development plan wherever possible.

5.1 Applicafion of the Offset Hierarchy and Recommended No-Go Areas

Generdlly, it is best practice for most developments to first incorporate sensitive / important
environmental features like watercourses and associated buffer zones intfo the layout, alignment and
design planning withthe aim of first avoiding and/or minimisingimpacts to these featuresin line withthe
internationally accepted ‘mitigationhierarchy’ illustratedin Figure 8 below. Only when such avoidance
or minimisationis not possible for well substantiatedreasons and/or need and desirability, shouldimpacts

to sensitive features be remediated or, as alast resort, offset / compensated for.

Refers to considering options in project location, sitting, scdie,
layout, technology and phasing to avoid impacts on
. biodiversity, associated ecosystem services, and people. This
AVOld or preve nt is the best option, but is not alw ays possible. Where
environmental and social factors give rise to unacceptable
negative impacts mining should not take place. Insuch cases
it is unlikely to be possible or appropriate torely on the latter
steps in the mitigation.

Minimise Refers to considering alternatives in the project location,
setting, scale, layout, technology and phasing that w oud
minimise impacts on biodiversity and ecosystemservices. In
cases w here there are environmental and social constraints
every effort should be made to minimise impacts.

Rehabilitate Refers to rehabilitation of areas where impacts are
unavoidable and measures are provided toreturnimpacted
areas fo near-natural state or an agreed land use after mine
closure. Although rehabilitation may fall short of replicating
the diversity and complexity of anatural system.

Offset

Refers to measures over and above rehabilitation to
compensate for the residual negative effects onbiodiversity,
after every effort has been made to minimise and then
rehabilitate impacts. Biodiversity offsets can provide a
mechanism to compensate for significant residual impacts
on biodiversity.

Figure 8 Diagram illustrating the ‘mitigation hierarchy’ (after DEA et al., 2013).

In this case, the road is existing and as such the upgrade cannot be re-aligned to avoid habitat impacts.
The proposed expansion of the road by 2m at the crossings of Units W01, W02, W03 and SO1 willinvolve
some habitat infilling. Furthermore, an additional 2-3m of habitat will be disturbed at these crossings points
during the construction phase. The exact area of wetland to be permanently infilled and temporarily
clearedis unknown at this stage. This canonly be calculated once the detailed upgrade layout including
embankments and culvertsis provided to the authors. Nev ertheless, arelatively small are of wetland and
stream habitat is predicted fo be lost. Assuming that wetland and stream habitat within 10m of the
existingroad surface (factoring 5m for embankment and 5m for expansion) is either infilled and/or
cleared, atotal loss of 711.28m2(0.071ha) is predicted.
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Therefore, the key planning measures relate to the design of the watercourse crossings and stormwater

management.

5.2 Culvert Design Recommendations

As already mentionedin the wetland PES assessment, the existingroad crossings are having measurable
impacts of the hydrology of the wetland units due to the concentration of flow through single pipe
culverts and flow impoundment due to flow ‘bottle-necking. Thus, it is recommended that flow
concenfrationat the crossings be reduced as far as practically possible, especially for Unit WO1. The key
recommendationin thisregard is that the number of box culverts to be established at each of the three
wetland crossings be maximised as far as practically possible to increase the width of flow through the
crossings. ldeally, box culvertsshould span entire width of the valley bottoms comprising the wettest parts
of the wetlands, specifically the permanent and seasonal zones. However, it is assumed that such a high
number of box culv erts would be financially unfeasible, hence the recommendation of the maximisation

of the number of culverts with particular focus on maximising the number of culverts for Unit WO1.

Other design recommendations include:

e Box/portal culverts should be used where possible rather than large diameter pipes.

e Culvertsshouldideallybe sizedto transport not only water, but the other materials that might be
mobilized, as well as provide passage of aquatic species such as fish.

e Selection of culvert shape should be based on water depth, roadway embankment height,
hydraulic performance, and allowing for species movement.

e The culvertoutlet apronmust be established at the same level as the wetland and stream beds.

e The base (invert) of the new portal/box culvert must be at the exactsame elevation as the existing
one so that there are no significant upstream and downstream adjustments in channel form. In
thisregard, the levels must be accurately pegged out by an engineer and the engineer must be
onsite to guide the settling of the foundation.

e The inlet of the culvert base must match the elevation of the wetland and stream bed so that
thereis no culvert base perching (if culvertinlet higherthanriverbed) or a drop into the culvert
(if culvert inlet lower than bed).

e Frosionprotectionstructures must be established at all culvert outletstoreduce wetland and bed
erosion / scour. Such structures include Reno-mattresses and/or stilling basins established at the

current wetland / stream bed surface.

Note: Inadequate designand installation of culvertsmayresult in culvert failure. Box 2 (below) summarises

some key causes of culvert failure for consideration.

Box 2: Possible causes of culvert failure

Culvert failure canhav e farreachingimpact onaquatic resources, particularly those related tosystem
hydrology, erosion/ sedimentation and aquatic biota. Attention must therefore be given to the
following to mitigate against possible failure of installed culverts:

e Inadequate culvert capacity for the calculated stream flow.

e Structural failure due to excessive soil loading.
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W ash-out due to water overtopping the road.

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

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

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

Corrosion from acid or salt laden soils and water.

Improper inlet and outlet structures, resulting in embankment failures.

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

Poor installation and/or bedding conditionresultinginsettlement, joint separation, or structurdl
failure of the culvert.

5.3 Stormwater ManagementDesigh Recommendations

The following road stormwater management measures are recommended:

Stormwater generated by the upgraded road should be discharged at regular intervals and
many small outlets should be favoured over few large.

As far as practically possible, stormwater conveyance should be via open drains rather than
pipes and conveyance from the road drains to the outlets should via open drains with rough
surfaces that are armoured with erosion protection.

All outlets must be designedto dissipate the energy of outgoing flows tolevels that present alow
erosionrisk. In this regard, suitably designed energy dissipation (e.g. stilling basins) and erosion
protection structures (Reno-mattresses) will need to be installed at appropriate locations. Pre-
and post-discharge velocities at each outlet should be calculated to inform the appropriate
design of the energy dissipation and erosion protection measures.

All erosion protection measures (e.g.Reno-mattresses) must be established toreflect the natural
slope of the surface and located at the natural ground-level.

Stormwater outlets should not be located at low points within the watercourses.

W here concrete side drains hav e been planned, the design team should consider disconnecting
theimpervious sections af regularintervalswith vegetated sections to reduce flow velocitiesand

promote infiltration.
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6. IMPACT ASSESSMENT

This section deals with the prediction, description and assessment of the potential construction and
operational impacts and risks of the proposed P50-1 road upgrade as described in the infroduction
(Section 1). The significance and risk assessment spreadsheets are included in Annexures C and D

respectively.

6.1 Construction Phase Impacits

The potential impacts that are likely to occur during the construction phase of the proposed road
upgrade were grouped intfo the following impact categories:

1. Direct habitat loss and modification impacts (C1).

2. Flow, erosion and sedimentation impacts (C2).

3. Water quality impacts (C3).

Each one of these impacts are briefly described and assessed as follows.

6.1.1 Impact Assessment Overview and Summary

A summary of the impact significance and riskratings for eachimpact group under both poor and good
mitigation scenarios is provided in Table 10 below. Each of the impacts are discussed in more detail in

the following sections.

Under the redlistic poor mitigation scenario, the significance of the combined construction phase
impacts to water resources and freshwater habitat conservation was assessed as moderately-low. The
most significant impacts are C1 and C2 drivenby habitat loss and the indirect impacts of working within
and in close proximity fo the watercourses. Under the good mitigation scenario, the significance of all

impacts except C1 can be reduced to low significance.

In terms of risk, as assessed using the DWS risk matrix, Impacts C1 was rated as moderate risk under a
good mitigationscenario despite moderately-smallchanges to the PES of the units assessed. This is largely
due to the way that the risk score is calculated in the tool where a direct impact to freshwater habitat
like infilling requires a maximum intensity score (of 5). However, the CI riskscoreis within25 points of the
low risk category and are thus considered borderline cases. As the predictedimpacts on the overall PES
of the affected watercourse as a result of the small infilling proposed is low irrespective of impact
duration, it is the author’s opinion that these impacts can be reduced tolowrisk provided the mitigation

measures provided in this report are strictly adhered to.
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Table 15. Summary of significance ratings for construction phase impacts.

SIGNIFICANCE: SIGNIFICANCE: SIGNIFICANCE: SIGNIFICANCE: Human
Impact No. Quantity and Ecosystem / Habitat Species Subsistence & RISK
Quality of Water Conservation Conservation Livelihoods

Redlistic Poor Mitigation Scenario

Combined

Realistic Good Mitigation Scenario

Moderate

Combined

6.1.2 Directfreshwater habitat modification and destructionimpacts (C1)

A. ImpactPrediction, Description & Assessment:

This impact type refers to the direct physical destruction or disturbance of freshwater habitat caused by
vegetationclearing, excav ationand/or infilling and alteration of soil and river bank / bed profiles), and
associated impacts to ecosystem condition and ecosystem services. This impact does not include the
indirect flow, erosion and sedimentation impacts of physical disturbance and modification. This is

considered in Impact C2 below.

The proposed expansion of the road by 2m at the crossings of Units W01, W02, W03 and SO1 willinvolve
some habitat infilling. Furthermore, an additional 2-3m of habitat will be disturbed at these crossings points
during the construction phase. The exact area of wetland to be permanently infilled and temporarily
clearedis unknown at this stage. This can only be calculated once the detailed upgrade layout including
embankments and culvertsis provided o the authors. Nev ertheless, arelatively small are of wetland and
stream habitat is predicted to be lost. Assuming that wetland and stream habitat within 10m of the
existingroad surface (factoring 5m for embankment and 5m for expansion) is either infilled and/or
cleared, atotal loss of 711.28m2(0.071ha) is predicted.

It is also important to note that if post-construction rehabilitation is poorly implemented, there is a
possibility that he disturbed areas will be colonised by opportunistic and disturbance-tolerant species,
including Invasive Alien Plants (IAPs) and local weeds. This could also contribute to decreased habitat

quality over time.

A summary of the predicted stressor, exposure and impact characteristicsis provided inTable 16 below.
The potential changesin the PES of the receiving freshwaterenvironment is predicted to be moderately-
low under both poor and good mitigationscenarios withno drops in PES class.There is no differencesin
impacts between the poor and good mitigation scenarios due to the infilling being a permanent and
irreversible impact.The potential change in the supply of ecosystem goods and servicesis predicted to

be low under the poor mitigationscenario. Under the good mitigationscenario, the predicted changes
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in unit PES and ecosystemservice supplyis predictedto be low. This islargely aresult of the small extent

of the direct impact.

Table 16. Summary of key impact and risk characteristics for Impact C1.

Impact Aspects Poor Mitigation Scenario Good Mitigation Scenario

Stressor & Exposure Characteristics

Ecosystem stressor(s) Physical habitat disturboance and modification
Intensity of stressor(s) High High
Duration of stressor(s) Permanent Permanent
Frequency of stressor(s) Single Event Single Event
Likelihood of ecosystem exposure to stressor(s) Definite Definite
Extent of ecosystem exposure to stressor(s) Site Site

Receptor Impact Characteristics

Predicted change in the ecosystem & habitat PES Moderately-Low Moderately-Low
Predicted change in populations of freshwater biota Low Low
Predicted change in regulating and supporting Low Low
ecosystem services

Predicted change in provisioning and cultural Low Low

ecosystem services

B. Recommended Mitigation Measures:

The following mitigation measures are recommended:

i. Plant Rescue
Allinfact wetland and riparian vegetation to be infilled or cleared should be rescued and temporarily
stored onsite for later rehabilitation. A detailed rescue plan should be included in the detailed

rehabilitation plan for the project.

ii. Rehabilitation Plans

A broad-level construction phase rehabilitation plan is provided in Section 7.1 below. A detailed
construction phase rehabilitation plan for the construction of road watercourses crossings must be
compiled and appended to the construction (EMPr) prior to construction commencing. Suchinformation

must be included in the relevant method statements.

iii. Method Statements for Working in Watercourses
A detailed method statement for the construction within the wetlands and streams must be compiled
and appended to the construction (EMPr) prior to construction commencing.

iv. Demarcation of Construction Servitudes and No-Go areas
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V.

vi.

The constructionworking servitude must be established withinthe new/upgraded road reserve.

No construction should take place outside of the construction servitude.

The construction servitude outside of watercourses must accommodate soil and materidl
stockpiles, sediment barriers, campsites, “traffic accommodation facilities” and all other

constructionrelated activities.

The construction servitude within watercourses must be limited to the actual development
footprint and a small working area buffer (maximum of 3m). The constructionservitude must be
clearly demarcated using orange hazard bonnox fencing or brightly coloured shade cloth which
should be erected and approved by the Environmental Control Officer (ECO) prior to the

commencement of any construction activities.

All freshwater habitatsoutside of the demarcated areas must be considered no-go areas for the
duration of the construction phase. Any confractors found working inside the no-go areas should

be fined as per fining schedule/system setup for the project.

Accidental Incursions into ‘No-Go’ Areas

W etlands and riparian areas outside of the constructionservitude that are disturbed during the
construction phase must be rehabilitatedimmediately. The potentially disturbed areas must be
suitably prepared and thenre-vegetateduntil the ECO is confident the rehabilitation objective

has been achieved.

Alien Plant Control

All alieninvasive vegetation that colonise the constructionsite must be removed, preferably by
uprooting. The contactor should consult the ECO regarding the method of removal.

All bare surfaces across the constructionsite must be checked for IAPs every two weeks and |APs
remov ed by hand pulling/uprooting and adequately disposed.

Herbicides should be utilised where hand pulling/uprooting is not possible. ONLY herbicides
which have been certified safe for use in wetlands are to be used. The ECO must be consulted

in this regard.

6.1.3 Flow, Erosion and Sedimentation Impacits (C2)

C. ImpactPrediction, Description & Assessment:

This impact refers to the temporary alteration of hydrological and geomorphological inputs and

processes as a result of catchment transformation and within watercourse flow modification during the

construction phase, as well as includes all associated secondary ecological impacts including habitat

degradation and ecosystem services loss.

The key construction phase flow modification activities are:

Flow diversion around working areas within the watercourses and/or dewatering of working

aredads.
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e Physical disturbances of watercourses both planned and accidental e.g. soil stripping /
grubbing, vegetation clearing.

e Physical disturbances of catchment slopes in close proximity to the watercourses.

All three of these impacts will alter flows to and within the watercourses as well as potentially alter the

current rates of erosion and sedimentation.

Firstly, it is assumed that the upgrading of the road culverts will require that flow be temporarily
impounded and/or diverted away fromthe working areas. At this stage no information onthe technique
to be employed has been providedto the author. The use of the cofferdam or flume pipe techniquesis
typical in such circumstances. Coffer dams can result in habitat backflooding, flow reductions
downstream of the impounded area, and increasedrates of sedimentation and plant stress (inthe case
of wetlands) as well as flow concentration with the narrowing of the width of flow. Flume pipes with
associatedberms / dams can also cause habitat backflooding upstream, flow reductions downstream.
The discharge of concenfrated water from working area dewatering also poses an erosion risk to
wetlands and river beds and banks, especiallyif positionpoorlyin sensitive areas or inadequate energy

dissipation and erosion protection measures are implemented.

Secondly, disturbance of vegetation and soils and the exposure of soils to the elements within and in
close proximityto the watercourses will likelyincrease the rates of erosionand sedimentationwithinand

in close proximity to the construction area, and downstream.

A summary of the key impact and risk characteristics is provided in Table 17 below. Ultimately, the key
manifestation of the abovementionedimpactsisincreased erosion and sedimentation. For the wetlands
in particular, increased erosion and associate changes in flow distribution and retention can have
measurable impacts on PES and the supply of ecosystemservices and as such the predicted change in
PES and services was assessed as moderate under the poor mitigation scenario. In this case, the worst
case impacts were only assessed as having moderate impacts on the functioning of the watercourses
due to the relatively small impact footprint and the fact that the project is a road upgrade. With the
implementation of the recommended mitigation measures, the impacts on PES and services supply can

be reduced to moderately-low and short-term in duration.

Table 17. Summary of key impact and risk characteristics for Impact C2.

Impact Aspects Poor Mitigation Scenario

Good Mitigation Scenario

Stressor & Exposure Characteristics

Ecosystem stressor(s) Sediment and erosiv e runoff / flow

Intensity of stressor(s)

Moderate

Moderately-low

Duration of stressor(s)

Medium-term

Short-term

Frequency of stressor(s)

High frequency episodic (wet
season), low frequency episodic
(dry season)

High frequency episodic (wet
season), low frequency episodic
(dry season)
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Impact Aspects Poor Mitigation Scenario Good Mitigation Scenario
Likelihood of ecosystem exposure to stressor(s) Definite Definite
Extent of ecosystem exposure to stressor(s) Surrounding Area Sumounding Area

Receptor Impact Characteristics

ecosystem services

Predicted change in the ecosystem PES Moderate Moderately-Low
Predm‘ed change in populations of freshwater Low Low

biota

Predicted change in regulafing and

supporting ecosystem services Moderate Low
Predicted change in provisioning and cultural Low Low

D. Recommended Mitigation Measures:

The following mitigation measures are recommended to avoid and/or reduce / minimise the potential

impacts:

.
Il

Timing of Construction Activities

Culverts should ideally be installed during the dry season to reduce the risk of erosion and
sedimentation during construction. This is especially relevant to culverts where large seasonadl

flows are likely to be encountered.

Temporary Flow Diversion and Working within Watercourses

For all required within-watercourse structures (e.g.running tracks, berms / dams), a detailed
implementationplan for such structures must be included in the detailed methodstatement for
working within the watercourses. The method statfement must be compiled by an aquatic
specialist in conjunction with the appointed contractor.

Erosion and sediment control measures (e.g. silt fences / curtains, sandbags eftc.) must be
implemented prior to any works within the watercourses. These structures will need to be
maintained for the entire duration of the activity and monitored on a weekly basis. The location
of these structures must be determined in conjunction with the project ECO. Such measures
should be located downstream of the working area as well as along the edges of the
construction servitude to protect freshwater habitat.

No clearing of indigenous vegetation outside of the defined working servitudesis permitted for
any reason.

For all works within the watercourses, the use of heavy machinery should be minimized as far as
practically possible.If heavy machineryis required to access freshwater habitat, arunning tfrach
to the working areas will need fto be created that are suitable to the prevailing soil wetness
conditions. Forwetter areas, bog mats will likely be required to be |aid down. For drier areas the
use of crusher rock underlain by a geofabric will be sufficient. This is to avoid mixing of foreign
material with the wetland soils.

The duration of temporary flow impoundment and diversion must be minimised as far as

practically possible.
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Diversions shall be temporaryinnature and no permanent walls, berms or dams may be installed.
Under no circumstance shall a new channel or drainage canals be excavated to divert water
away from construction activities.

Upon completion of the construction activities within the watercourse, all temporary structures
must be removedimmediately and the disturbed soils, beds, banks and vegetationrehabilitated
inline witha detailedrehabilitation plan. Underno circumstances must temporary structures be
leftinsituformore than a day after completion and rehabilitation must commence within a day
of completion. Financial penalties should be instituted if this is not adhered to.

If excess debris and sediment has collected upstream of the structure, this material must be
remov ed and responsibly disposed of before the dam is decommissioned.

If dewateringis required, pumped water must be discharged back into the watercourses in a
manner that does not cause erosion of elevatedlevels of sedimentation. Inthisregard, pumped
water should be discharged into erosioncontrol and sediment trap structure designed for such
a purpose. Such a structure should not be located near steep banks or slopes where water re-

entering the watercourses could cause erosion.

General erosion confrol measures

Stormwaterand erosion control measures must be implemented during the construction phase to ensure

that erosion and sedimentationimpacts to watercourse habitats are at least minimised. In this regard,

the following measures must be implemented:

W herever possible, existing vegetation cover should be maintained during the construction
phase. The unnecessary remov al of groundcov er fromslopes must be prevented, especiallyon
steep slopes.

Clearing activities must only be undertaken during agreed working times and permitted weather
conditions.If heavy rains are expected, clearing activities should be put on hold. In thisregard,
the contractor must be aware of weather forecasts.

Temporary downslope erosion and sediment protection must be established in the form of silt
fences, hay-bales, sandbags and/or earthen berms aligned along the buffer zones or arecs
upslope not affected by construction activities.

Steep slopes at risk of erosion and/or slumping must either be temporarily re-graded or
temporarily stabilised using sandbags or other av ailable material like dump rock.

All bare slopes and surfaces to be exposedto the elements during clearing and earthworks must
be protected against erosion using rows of hay-bales, sandbags and/or silt fences aligned along
the contours andspaced at regularintervals (e.g.every 2m) to break the energy of surface flows.
Once shaped, all exposed/bare surfaces and embankments must be re-vegetatedimmediately
as per the detailed construction phase rehabilitation plan.

If re-vegetationof exposed surfaces cannot be establishedimmediately due to phasing issues,
temporary erosionand sediment control measures must be maintained until such a time that re-
vegetation can commence.

All temporary erosionand sediment confrol measures must be monitoredfor the duration of the

construction phase and repaired immediately when damaged. All temporary erosion and
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sediment control structures must only be removed once vegetation cover has successfully re-
colonised the affected areas.

Aftereveryrainfallevent, the contractor must check the site for erosion damage and rehabilitate
this domage immediately. Erosionrills and gullies must be filled-in with appropriate material and
silt fences or fascine work must be established along the gulley for additional protection until

vegetation has re-colonised the rehabilitated area.

Withregards to the above measures, itisimportant that the costsof the implementation of such measures

are factoredinto the tender specification and awarded contract. Quantities and costs of measures must

be determined by the project engineer in conjunction with the appointed contractor and ECO.

iv.

Soil Management Measures (Stockpiles)

W here deemed relevant, the following measures should be implemented:

Soil stockpiles must be established on flat ground at least 50m away from delineated
watercourses to prevent unnecessary sedimentation of the watercourses.

Erosion/sediment control measures such as silt fences or low soil berms must be placed around
the stockpiles to limit sediment runoff from stockpiles.

Topsoilisto be handled twice only —once tostrip and stockpile, andonce to replace and level.
The height of stockpiles must be limited to 2m to avoid soil compaction and destruction of soil
micro-organisms.

Stockpiled soil must be replaced in the reverse order as to which it was removed (subsoil first
followed by topsoail).

Stockpiled soils must be kept free of weeds and must not be compacted.

Stockpiles of construction materials must be clearly separated from soil stockpiles to limit any

contamination of soils.

6.1.4 Water Quality Impacts (C3)

A. ImpactPrediction, Description & Assessment:

Potential construction phase contaminants and their relevant sources may include:

Hydrocarbons —leakages from petrol/diesel stores and machinery/v ehicles, spillages from poor
dispensing practices.

Oils and grease - leakages from oil/grease stores and machinery/v ehicles, spillages from poor
handling and disposal practices.

Cement - spillages from poor mixing and disposal practices.

Bitumen - spillages from poor application, handling and disposal practices.

Sewage - leakages from chemical toilets and/or informal use of surrounding areas by workers.
Suspended solids —suspension of fine soil particles as a result of soil disturbance and altered flow
patterns.

Soil waste — Workers are likely fo generate solid waste during construction which if not propery

managed and monitored may lead to increased litter entering the watercourse.
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During the construction phase, leakages, mishandling or poor disposal of the above-listed hazardous
substances pose an immediate soil and runoff contfaminationthreat and ultimately pose a threat to the
onsite and downstreamwatercourses. W here measurable changes in water quality do occur as aresult
of large spills or leakages cumulative impacts or high sensitivity to physicochemical change, increased
biotic stress, reduced competition for space and a shift in species compositionis the typical response
that favours tolerant species and resultsinthe reduction of sensitive species where they are still present.
In certain cases where the range of tolerance of sensitive species are exceeded, localised extinctions

may result.

In general, construction related spills and leakages are relatively small compared to most operationad
pollutant concentrations and volumes. Nevertheless, even the small pollution of watercourses is

undesirable in the South African context where cumulative water quality impacts are signific ant.

A summary of the predictedstressor, exposure and impact characteristicsis provided inTable 18 below.
The intensity of the impacts tolocal water quality as a result of the construction phase is predictedto be
low and the existing physico-chemical conditions are expectedto experience asmall negative change.
With the effective implementation of the recommended mitigation measures, the likelihood of the
exposure of the receiving environment to the stressor would be reduced to moderately-low (fairy

unlikely) with small impacts on ecosystem PES and negligible impacts to ecosystem services supply.

Table 18. Summary of key impact and risk characteristics for Impact C3.

Impact Aspects Poor Mitigation Scenario Good Mitigation Scenario

Stressor & Exposure Characteristics

Ecosystem stressor(s) Chemical, organic and biological pollutants
Intensity of stressor(s) Low Low
Duration of stressor(s) Short-term Short-term
Frequency of stressor(s) Episodic Episodic
Likelihood of ecosystem exposure to stressor(s) Possible Fairly Unlikely
Extent of ecosystem exposure to stressor(s) Surmounding Area Site

Receptor Impact Characteristics

Predicted change in the ecosystem PES Low Low
Predm‘ed change in populations of freshwater Low Low
biota

Predicted change in regulafing and Low Low
supporting ecosystem serv ices

Predicted change in provisioning and cultural Low Low

ecosystem services
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Recommended Mitigation Measures:

The following mitigation measures are recommended to avoid and/or reduce / minimise the potentidl

impacts:

i Establishment and Management of Construction Camp, Storage and Laydown Areas

Location:

When locating the construction camp and equipment yard, watercourses and areas
susceptible to soilerosion and/or water contamination must be avoided.The camp must be
situated at least 100m away from the edge of the nearest watercourse.

The camp should be established on level ground.

The locationof the camp site should be approved by the appointed Environmental Control
Officer (ECO).

Camp Site Ablutions:

The Contractorshall make adequate provisionfortemporary chemical toilets for the use of
theiremployees during the Construction Phase. Such facilities, which shall comply withlocal
authorityregulations, shall be maintained in a clean and hygienic condition. Their use shall
be strictly enforced.

All chemical toilets must be situated at least 100m away from the edge of the nearest
watercourse.

The location of the toilets should be approved by the appointed ECO.

An adequate number of self-contained chemical toilets must be established onsite —at least
one toilet for every 15 workers.

W eekly servicing of the chemical toilets on site needs to be practiced by the supplier and
servicerecords are to be submittedto the ECO on a monthly basis. Toilets onsite needto be
kept in a clean and hygienic state.

Confractors must ensure that no spillage occurs when chemical toiletsare cleaned and that

the contents are properly stored and remov ed off-site.

If asphalt or concrete/cement batching plants are requiredto operate on site, these are to be located

a minimum of 100m away from any watercourse.

ii. Pollution Prevention Measures

e Hazardous storage and refuelling areas must be bunded prior to their use on site during the

construction period following the appropriate SANS codes.

e The bund wall should be high enough to contain at least 110% of any stored volume.

e The surface of the bunded surface should be graded to the centre so that spillage may be

collected and satisfactorily disposed of.

e  Mixing and/or decanting of all chemicals and hazardous substances must take place on a tray,

shutter boards or onan impermeable surface and must be protected fromthe ingressand egress

of stormwater.
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Drip trays should be utilised at all dispensing areas.

No refueling, servicing nor chemical storage should occur within 50m of the delineated
wetland/aquatic habitat or within the 100-year flood line, whichever is applicable.

No vehicles transporting concrete, asphalt or any other bituminous product may be washed on
site.

Vehicle maintenance should not take place on site unless aspecific bunded area is constructed
for such a purpose.

Ensure that transport, storage, handling and disposal of hazardous substances is adequately
controlled and managed. Correct emergency procedures and cleaning up operations should
be implemented in the event of accidental spillage.

If a water pump is required, the water pump must operate inside or on top of a drip tray fo
prevent any spillage of fuel and limit the risk of soil/water contamination. The drip fray will need
to be lined with absorbent pads and checked daily while in use.

All equipment to be used within the sensitive working areas (within the channel) must be
checked daily for oil and diesel leaks before gaining access to these working areas.

An emergency spill response procedure must be formulated and staff are to be trained in spil
response. All necessary equipment for dealing with spills of fuels/chemicals must be av ailable at
the site. Spills must be cleaned up immediately and contaminated soil/material disposed of
appropriately at aregistered ssite.

44-gallondrums must be kept on site to collect contaminatedsoil. These should be disposed of
at aregistered hazardous waste site.

Fire prevention facilities must be present at all hazardous storage facilities.

W aste from chemical foilets must be disposed of regularly (af least once a week) and in a

responsible manner by a registered waste contractor.

iii. Solid Waste Pollution Control

Eating areas must not be located within 30m of the wetland/aquatic habitats.

W aste bins must be provided at the eating areas.

Bins and/or skips need to be supplied at convenient intervals onsite for disposal of waste within
the construction camp. The bins should have liner bags for easy control and safe disposal of
waste.

Bins should be provided to all areas that generate waste e.g. worker eating and resting areas
and the camp site. General refuse and construction material refuse should not be mixed.

Regular clearing/maintfenance of bins is required.

6.2 Operational Phase Impacts

The potentialimpactsthat may occur during the operation of the proposedroad upgrade were grouped

into the following impact categories:

1. Direct habitat loss and modificationimpacts (O1).

2. Flow, erosionand sedimentationimpacts (O2).
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Each one of these impacts are briefly described and assessed as follows.

6.2.1 Impact Assessment Overview and Summary

A summary of the impact significance ratings for each impact group under both poor and good
mitigation scenarios is provided in Table 19 below. Each of the impacts are discussed in more detail in

the following sections.

The assessment results clearly indicate that the potential operational impacts are generally of low
significance and risk. Withthe implementation of the mitigation measuresrecommended in this report,

the significance of all of the operational impacts will definitely be low.

In terms of risk, as assessed using the DW S risk matrix, all operational impact were assessed as being of

low risk. This is due to the low intensity / severity ratings for the two impacts.

It is also important to note that the proposed development presents an opportunity to improve the
hydrological functioning of the affected wetlands throughinstalling more culvertsand spreading out flow
as recommended in Section 5 above. However, the project engineers have not yet confirmed their
acceptance of the culvert recommendations in this report. If the culvert design recommendations are

adhered to, the proposed activities will actually have a positive impact on wetland functioning.

Table 19. Summary of significance ratings for operational phase impacts.

SIGNIFICANCE: SIGNIFICANCE: SIGNIFICANCE: SIGNIFICAN CE:
Impact No. Quantity and Ecosystem / Habitat Species Human Subsistence RISK
Quality of Water Conservation Conservation & Livelihoods

Redlistic Poor Mitigation Scenario

03
Combined

Readlistic Good Mitigation Scenario
(0]
02
O3
Combined

6.2.2 Directfreshwater habitat modification and destruction impacts (O1)

A. ImpactPrediction & Description:

Once the road upgrades are completed and the freshwater habitats have been rehabilitated, no
planned physical disturbance of freshwater habitat is planned. However, with road crossings, there is
always the chance that infrastructure will need to be maintained or repaired which may necessitate

some habitat disturbance. At worst similarimpacts to those of Impact C1 are predictedand as such the
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assessment is the same as that forImpact C1. A summary of the predicted stressor, exposure andimpact

characteristics is provided in Table 20 below.

Table 20. Summary of key impact and risk characteristics for Impact O1.

Impact Aspects Poor Mitigation Scenario Good Mitigation Scenario

Stressor & Exposure Characteristics

Ecosystem stressor(s) Physical habitat disturboance and modification
Intensity of stressor(s) High Moderate
Duration of stressor(s) Long-term Long-term
Frequency of stressor(s) Ev ery few years Ev ery few years
Likelihood of ecosystem exposure to stressor(s) Probable Probable
Extent of ecosystem exposure to stressor(s) Site Site

Receptor Impact Characteristics

Predicted change in the ecosystem & habitat PES Moderately-Low Moderately-Low
Predicted change in populations of freshwater biota Low Low
Predicted change in regulating and supporting Low Low
ecosystem services

Predicted change in provisioning and cultural Low Low

ecosystem services

Recommended Mitigation Measures

All the mitigation measures provided for Impact C1 related to minimising habitat disturbance and
rehabilitating affected areas must be adhered to and incorporatedinto the long-term operational EMPr
and maintenance programmes.

6.2.3 Flow, Erosion and Sedimentation Impacts (02)

B. ImpactPrediction & Description:

The two key flow modificationimpacts are:
e Increased concertation of flow within culverts, although this impact is already present.
e Increased volume of stormwater runoff discharge and increased v elocities at outlets although

this impact is already present.

Presently, the existing culverts are having a measurable impact of wetland flow through flow
impoundment upstream of the culverts due too few culverts creating a ‘bottle-neck’ effect and the
concentration of flow within single culverts with increased flow velocities at the outlet as well as the
degradation of certain wetland areas immediately below the road crossing embankments. The

lebgthening of the culverts will likely not increase the severity of the impact too much. However, the
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proposed development presents an opportunity toimprov e the hydrological functioning of the affected

wetlands through installing more culv erts and spreading out flow as recommended in Section 5 above.

Withregards toroad stormwater management, it is our understanding based on details provided by the
client that stormwater generated by the road upgrade will be diverted off the road into concrete lined
drains along the extent where the road is to be widened The proposed upgrade willresult in arelatively
small increase in catchment surface hardening that will result in an increase surface runoff volumes, a
reductioninsoil infiltration and the diversion and point-source discharge of surface water.Such achange
in catchment hydrology willincrease the volume and v elocity/rate of surface waterreaching the closest
watercourse, as well as increase the time water takes to reach the closest watercourses (time of
concenfration), which will likely result in a small increase the floodpeaks through the wetland systems
downstream of the outlets. Furthermore, the velocity of flow discharged at outlets will be slightly higher
and, as aresult,an increase inthe present rates of erosion and sedimentationmay occur below outlets.
If gully erosion occurs within the buffer zones, sediment plumes are likely to be deposited within the
wetlands which will smother and bury wetland vegetation and encourage further disturbance and

invasion by weedy and invasive plant species. Erosionis also likely to furtherreduce soil saturation rates.

A summary of the predictedstressor, exposure and impact characteristicsis providedinTable 21 below.
Erosion and sedimentation impacts could have a moderately-low impact on ecosystem PES and
ecosystem services under the poor mitigation scenario. Under the good mitigation scenario, impact
predicted impacts to PES and ecosystem services should be low. It is important to mention that of the
culvert designrecommendations are adhered to, the proposed activities will actually have a positive

impact on wetland functioning.

Table 21. Summary of impact assessment ratings for Impact O2.

Impact Aspects Poor Mitigation Scenario Good Mitigation Scenario

Stressor & Exposure Characteristics

Ecosystem stressor(s) Erosiv e flow, stormwater runoff and sediment
Intensity of stressor(s) Moderately-low Moderately-low
Duration of stressor(s) Long-term Long-term

High frequency episodic (wef High frequency episodic (weft
Frequency of stressor(s) season), low frequency episodic | season), low frequency episodic

(dry season) (dry season)

Likelihood of ecosystem exposure to stressor(s) Definite Definite
Extent of ecosystem exposure to stressor(s) Surrounding Area Sumounding Area

Receptor Impact Characteristics

Predicted change in the ecosystem PES Moderately-low Low
Predicted change in populations of freshwater Low Low
biota

Predicted change in regulating and Moderately-low Low

supporting ecosystem services
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Impact Aspects Poor Mitigation Scenario Good Mitigation Scenario

Predicted change in provisioning and cultural

. Low Low
ecosystem services

C. Recommended Mitigation Measures

The following mitigation measures are recommended to avoid and/or reduce / minimise the potential
impacts:
e Adhere to the culvert design measures provided in Section 5 earlier.
e Adhere tothe stormwater management system design measures provided in Section 5 earlier.
e The applicant is responsible for ensuring that road embankments and servitudes adjacent to
wetlands are maintained in perpetuity so that long-term erosion and sedimentationrisks are
reduced.
o The applicantis responsible for the periodic monitoring of the road embankment and servitude

vegetation cover and taking corrective action where necessary.

| 7. CONCEPTUAL REHABILITATION AND MANAGEMENT PLAN

For those watercourses affected by the road upgrades, the developer / applicant is responsible for
rehabilitation all construction impacts thereafter which the local municipality is responsible for the
maintenance of the road servitude. Construction phase rehabilitation guidelines are providedin Section

7.1 below and a long-term rehabilitation and management strategy is provided in Section 7.2 below.

7.1 Construction Phase (Short Term) Rehabilitation and Management

All construction phase impacts to freshwater habitats, both planned and unplanned, need to be

rehabilitated successfully before the contractor's scope of work and responsibilities can be considered

completed.The desiredstate forthe areas to be rehabilitatedis to rehabilitate all physical disturbances
and establish an indigenous plant cover that effectively stabilises the soil, minimises long-term erosion,
and minimises long-term alien pant invasion. The key rehabilitation interventions should be to:

1. Reshape dall physically disturbed and modified freshwater habitat including the plugging of the
artificialdiversions / drains and the repair of all potential erosion damage to more-or-less similar slope
and morphological characteristics that existed prior fo construction commencing.

2. Revegetatethe affectedhabitats withsuitable indigenous vegetationwiththe aim of achievingan
adequate coverinthe shortest fime that is financially practical. In this regard it is recommend that
re-vegetation be undertaken as follows:

a. Wetlands and riparian zones:
i. For fthe central wet permanent zones, mixes of Cyperus Ilatifolius, Juncus
lom atophyliis, Leersia hexandra and Ischaem um fasciculatum must be replanted.

These plants must be sourced from rescuedsods / turfs or translocated from alocdl
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population. Alternatively, mega-plugs of these species must be purchased and
planted.

For the seasonal wetland areas, mixes of Cyperus Ilatifolius and Ischaemum
fasciculatum must be replanted. These plants must be sourced from rescued sods /
turfs or translocated from a local population. Alternatively, plugs of these species
must be purchased and planted.

For the temporary wetland areas, re-vegetation should be undertaken by
hydroseeding with Cynodon dactylon. Alternatively, if sods are available from the
rescue operation that are suitable for replanting in temporary areas, these should
also be used. A wetland ecologist will need to advise in this regard.

For the riparian zones: re-vegetation should be undertaken by hydroseeding with

Cynodon dactylon.

b. Dryland buffer zones: Hydroseeding with a seed mix of Digitaria eriantha, Eragrostis curvular,

Eragrostis chlorom elas and Cynodon dactylon.

Although hydroseeding does not offer instant protection like sodding or relatively quick cover

establishment like plugs, it provides protection within a few months and is a lot cheaper than

sods.

Table 22 outlines the recommended rehabilitation measures specific to this project that willneed to be

included in a detailed construction phase rehabilitation plan and a detailed method statement for

working within the watercourses. As part of the approval of the final construction EMPr, a detailed

construction phase rehabilitation plan should be compiled and appended to the EMPr.

Table 22. Post construction rehabilitation guidelines disturbed freshwater habitats.

Rehabilitation
Step

Rehabilitation Guidelines

STEP 1: Planning,
fiming and
sourcing of

materials

e The reshaping and general soil preparation can be undertaken by the
appointed civil contractor, but the re-vegetation and associated specific soil
preparation should be undertaken by a suitably qualified and experienced
planting contractor.

e The planting confractor willneedto confirmthe seed mixratios as well as other
required materials including fertiliser, mulch and geofabric.

e Allseed must be sourced fromlocal nurseries which obtain their plant material
from local genetic stock.

e The germinability of the seeds must be confirmed prior to acceptance of seeds
by the planting contractor.

e Hydroseeding should ideally be undertaken earlyin summer. Irrigation will likely
not be required during the wettest four months. Irrigation will be required
outside of the optimal growing season period. Alternatively, the use of
hygroscopic gels and similar products should also be investigatedif replanting
is undertaken in less than optimal seasonal conditions.

e Allintact vegetationoccurring within areas to be cleared must be turfed and
temporarily stored onsite for later use inre-vegetation.
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STEP 2:

Remove any
waste products

All waste products (spoil, construction materials, hazardous substances and
general litter) need to be removed from the site and disposed of at an
appropriate landfill site.

Minimise additional disturbance by limiting the use of heavy vehicles and
personnel during clean-up operations.

Any large plumes of sediment collectedintemporary stormwaterinfrastructure
must be remov ed, taking care not fo remov e or disturb the natural soil profile.

STEP 3:
Remove/control
invasive alien
plants

All exotic/alien plants and weeds to be remov ed and properly disposed of prior
tfo the implementation of rehabilitation measures.

Note that frequent hand removal is the most preferred option and only in the
event that this is not a viable means of control, should chemical means be
considered.

Herbicides which hav e been certified safe for use in aquatic environments by
an independent testing authority must be given preference. The ECO must be
consultedin this regard.

STEP 4:
Stabilise,
reshape and
prepare sail
profiles

Artificially created drains or erosion features must either byinfilled, compacted
and reshaped or plugged with earthen structures.

Exposed slopes are to be stabilized and re-vegetated as soon as practically
possible.

Erosion control and soil protection measures such as geofabric, eco-logs and
biodegradable silt fences must generally be installed prior to revegetation.
Rip and / or scarify all disturbed and compacted areas of the constructionsite.
The ECO withthe assistance of the engineer will specify whether ripping and /
or scarifying is necessary, based on the site conditions.

Do noft rip and / or scarify areas that are saturated with water, as the soil wil
not break up.

If required, topsoil must be imported. Imported or stored topsoil must be re-
spread across the reshaped surfaces prior to revegetation.

For the hydroseeding the soil willneed to be prepared to optimise germination.
Such preparation may be undertaken by racking. The soil in the seedbed
should be loosenedto facilitate good contact betweenthe seeds and the sail.

No fertilizers should be applied.The need for mulch will need to be determined.

STEP 5:
Re-vegetation
of disturbed
areas

The soil whichis to be planted should be watered to within 10% of field capacity
the day before planting (‘Field Capacity'is the amount of soil moisture or water
content held in soil after excess water has drained away and the rate of
downward movement has materially decreased, which usually takes place
within2-3 days after arain orirrigationin pervious soils of uniform structure and
texture.

Revegetation should focus primarily on all bare exposed/ unstable soils within
and in close proximity fo watercourses.

STEP 6:
Monitor re-
vegetation

progress and
administer alien
plant control

Itis the responsibility of the appointed planting contractor to ensure successful
vegetation establishment and to undertake regular maintenance for a year
after successful establishment.

The first 8 weeks after re-vegetation are the most critical in terms of
maintenance and monitoring and weekly audits by an ECO with the planting
contractor must be undertaken to monitor re-vegetation success. Only once
an adequate ground cover is established (>80%) should the ECO sign-off on
the completionre-vegetation. Targets for re-vegetation success include:

o Lowlevelsof Invasive Alien Plants (<10% IAP cover).

o >80%indigenous vegetationcover.
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e Thereafter, monitoring visits by the ECO and confractor should be undertaken
every 3 months for the first 6 months (two monitoring visits) after the completion
of construction. At such visits the need for further re-vegetation, IAP clearing
and erosion control / damage repair must be addressed where necessary. If
problems persist, further maintenance and monitoring may be required as
instructed by the ECO.

8. LEGISLATIVE IMPLICATIONS

8.1 National Environmental ManagementAct (No. 107 of 1998) (NEMA)

This will need to be confirmed by the Environmental Assessment Practitioner (EAP).

8.2 National Water Act (No. 36 of 1998) (NWA)

The proposedupgrade activities,inparticular the road widening, the stormwater infrastructure upgrades
and the lengthening of the culverts considered water uses under Section 21(c) and 21(i) of the NWA.
Using the DWS risk assessment matrix for Section 21(c) and 21(i) water uses, the risk of the proposed
activities were assessed as being low to moderate, with the proposed habitat infilling triggering a
mdoeraterisk. Assuch the activities do not meet therisk lev elsrequired for General Authorisation intermns
of Section 39 of the NW A. However, the moderate risk score is within 25 points of the low risk category
and thus is considered a borderline case. Considering this and the fact that impact on the overall
functioning of the affected unitsis predictedto be moderately-low, it is the author’s opinionthat the risks
of all the impacts can be reduced to low significance assuming that all mitigation measures provided
are implemented. It is alsoimportant to note that the proposed dev elopment presents an opportunity to
improve the hydrological functioning of the affected wetlands through installing more culverts and
spreading out flow as recommended in Section 5 above. However, the project engineers have not yet
confirmed their acceptance of the culvert recommendations in this report. If the culvert design
recommendations are adhered to, the proposed activities will actually have a positive impact on
wetland functioning.Nevertheless, it isupto the DWS to provide formal correspondence onwhether the

proposed activities can be authorised under a GA or not.
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9. CONCLUSION

An assessment of freshwater wetland aquatic habitats to be impacted by the proposed road upgrade
revealedthat five wetland units and two streamunits stand to be potentially measurablyimpacted. One
of the wetland units, Unit W01, is an extensive channelled valley bottomwetland syste m that is regionally

important, while other units vary inimportance and are tributaries to Unit WOT.

The watercourses onsite ranged fromLargely Natural (“B” PES) to Moderately Modified (“C" PES) present
ecological states. The wetlands were generallyina better conditionthan the streams encountered. With
the exception of Unit WOT, the wetlands were assessed as being of moderate ecological importance
and sensitivity (EIS). Unit WO1 was assessed as being of moderately-high EIS because it represents anintoct
permanent wetland vegetation / habitat that is representative of the endangered Sub-escarpment

Savanna wetland vegetation.

Although the wetlands to be impacted are considered important and sensitive systems, the impact
assessment revealed that potentialimpacts are not that significant. Thisislargely due to the road already
being present and the proposed upgrade being small in extent and involving low levels of
encroachments info the wetland and stream habitats. The impact assessment also revealed that the
constructionimpacts are the most significant impacts, particularly the impacts of freshwater habitat
infilling, clearing and disturbance and the associatedindirectimpacts of working within the watercourses

and altering flow patterns.

Similarly, risks were generally assessed as low, with the exception of the proposed infilling impacts that
were assessed as being of moderaterisk. However, the moderate riskscore is within 25 points of the low
risk category and thusis considered a borderline case. Considering this and the fact that impact on the
overall functioning of the affected unitsis predicted fo be moderately-low, it is the author’s opinion that
the risks of all the impacts can be reduced to low significance assuming that all mitigation measures
provided are implemented. It is also important to note that the proposed development presents an
opportunity to improve the hydrological functioning of the affected wetlands through installing more
culverts and spreading out flow as recommended in Section 5 above. However, the project engineers
have not yet confirmed their acceptance of the culvert recommendations in this report. If the culvert
designrecommendations are adhered to, the proposed activitieswill actually hav e a positive impact on
wetlandfunctioning.Nevertheless, itisup tothe DWS to provide formal correspondence onwhether the

proposed activities can be authorised under a GA or not.

63 |



Proposed P50 Road Upgrade - Freshwater Habitat Impact Assessment June 2017

10.REFERENCES

Amusan, AA, Bada, SB, Salami AT. 2003. Effect of fraffic density on heavy metal content of soil and
vegetationalongroadsidesin Osun state, Nigeria. West African Journal of Applied Ecology 4(1): 107-114.

Caofferata, P., Spittler, T., Wopat, M., Bundros, G., and Flanagan, S., 2004, Designing watercourse crossings
for passage of 100 year flood flows, wood, and sediment, California Department of Forestry and Fire
Protection, Sacramento, CA. Available at:
http://www fire.ca.gov /ResourceManagement/PDF/100yr32links.pdf

CSIR (Council for Scientific and Industrial Research). 2010. National Freshwater Ecosystem Priority Arecs
(NFEPA). Council for Scientific and Industrial Research, Pretoria, South Africa.

Driver, A., Nel, J.L., Snaddon, K., Murray, K., Roux, D.J., Hill, L., Swartz, ER., Manuel, J. and Funke, N., 2011.
Implementation manual for freshwater ecosystem priority areas. W ater Research Commission. Pretoria.
South Africa.

DW AF (Department of W ater affairs and Forestry). 2005. A practical field procedure foridentification and
delineation of wetland and riparian areas. Edition 1, September 2005. DW AF, Pretoria.

East-west Gateway Coordinating Council. 2000. Highway Runoff and Water Quality Impacts.
Unpublished.

Eco-Pulse Consulting, 2015. Wetland EIS Assessment Tool. Unpublished assessment tool.

EKZNW (2007) FreshwaterSystematic Conservation Plan: Best Selected Surface (Marxan). Unpublished GIS
Coverage [Freshwater_cons_plan_2007], Biodiversity Conservation Planning Division, Ezemvelo KZN
Wildlife, P. O.Box 13053, Cascades, Pietermaritzburg, 3202.

Furniss, MJ., Ledwith TS., Love MA., McFadin BC. And Flanagan SA. 1998. Responses of Road-Stream
Crossings to Large Flood Eventsin W ashington, Oregon, and Northern California. San Dimas Technology
and Development Center, San Dimas, California

Kleynhans, C. J. 1996. A qualitative procedure for the assessment of the habitat integrity status of the
Luvuvhu River (Limpopo System, South Africa). Journal of Aquatic Ecosystem Health 5:41-54.

Kleynhans CJ, Louw MD, Graham M, 2008. Module G: EcoClassification and EcoStatus determinationin
River EcoClassification: Index of Habitat Integrity (Section 1, Technical manual) Joint W ater Research
Commission and Department of W ater Affairs and Forestry report. WRC Report No. TT 377-08

Mucina, L. and Rutherford, M. C. (eds) 2006. The Vegetation of South Africa, Lesotho and Swaziland.
Strelitzia 19. South African National Biodiversity Institute, Pretoria.

Nel, J. L., Murray, K. M., AM Maherry, A. M., Petersen, C. P., DJ Roux, D. J., Driver, A, Hill,L., van Deventer,
H.. Funke, N., Swartz, E. R., Smith-Adao, L. B., Mbona, N., Downsborough, L. and Nienaber, S. 2011.
Technical Report for the National Freshwater Ecosystem Priority Areas project. Report to the Water
Research Commission. WRC Report No. 1801/2/11.

Nel, J.L., Murray, K.M., Maherry, AM., Petersen, C.P., Roux, D.J., Driver, A, Hill,L., Van Deventer, H., Funke,
N., Swartz, ER., Smith-Adao, L.B., Mbona, N., Downsborough, L. and Nienaber, S. (2011).Technical Report
for the National Freshwater Ecosystem Priority Areas project. WRC Report No.K5/1801.

QOllis, D., Snaddon, K., Job. N. and Mbona. N. 2013. Classification system for wetland and other aquatic
ecosystems in South Africa. User manual: inland systems. SANBI biodiv ersity series 22. SANBI Pretoria.

Partridge, T. C., Dollar, E. S. J., Moolman, J. and Dollar, L. H. 2010. The geomorphic provinces of South
Africa, Lesotho and Swaziland: A physiographic subdivision for earth and environmental scientists.
Transactions of the Royal Society of South Africa, 65: 1,1 —47.

Rivers-Moore, N.A. and Goodman, P.S. 2009. River and weftland classifications for freshwater
conserv ation planningin KwaZulu-Natal, South Africa. African Journal of Aquatic Science 2010,35(1):61-

64 |



http://www.fire.ca.gov/ResourceManagement/PDF/100yr32links.pdf

Proposed P50 Road Upgrade - Freshwater Habitat Impact Assessment June 2017

72.NISC (Pty) Ltd and Taylor & Francis.

SANRAL. 2007. South African National Roads Agency Ltd, drainage manual. 5th Edition, Second Print.
SANRAL, Pretoria

SANRAL.2013.South African National Roads Agency Ltd, Drainage Manual. éthEdition.SANRAL, Pretoria
Scott-Shaw, CR and Escoft, B.J. (Eds) (2011) KwaZulu-Natal Provincial Pre-Transformation Vegetation
Type Map - 2011. Unpublished GIS Coverage [kznveg05v2_1_11_will.zip], Biodiversity Conserv ation
Planning Division, Ezemvelo KZN Wildlife, P. O. Box 13053, Cascades, Pietermaritzburg, 3202.

SEPA (Scottish Environment Protection Agency). Engineering in the W ater Environment Good Practice
Guide: Temporary Construction Methods, First edition, March 2009, Document reference: W AT-SG-29.

65 |



