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GLOSSARY OF TERMS

Alien Vegetation

Plants that do not occur naturally within the area but have been introduced ei
intentionally or unintentionally. Vegetatioapecies that originate from outside of th|
borders of the biome; usually international in origin.

Biodiversity

The number and variety of living organisms on earth, the millions of plants, animal
micro-organisms, the genes they contain, the evoluaoy history and potential they
encompass and the ecosystems, ecological processes and landscape of which t
integral parts.

Buffer

A strip of land surrounding a wetland or riparian area in which activities are controllg
restricted, in order to educe the impact of adjacent land uses on the wetland or ripa
area.

Catchment

The area where water is collected by the natural landscape, where all rain araffry
water ultimately flow into a river, wetland, lake and/or ocean contributes to
groundwater.

Delineation (wetland)

The process of determining the boundary of a wetland based on soil, vegetation a
hydrological indicators.

Ecoregion

l'y 902NX3IA2Yy Aa | GNBOdZNNRy3I LI GGESN
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Facultative species

Species usually found in wetlands (7698%) but occasionally also found in raetland
areas.

Gleying

A soil process resulting from prolonged soil saturation which @nifasted by the
presence of natural grey, bluish or greenish colours in the soil matrix.

Hydromorphic soil

A soil that in its undrained condition is saturated or flooded long enough to dev
anaerobic conditions favouring the growth and regeneratiorydrophytic vegetation
(vegetation adapted to living in anaerobic soil).

Groundwater

Subsurface water in the saturated zone below the water table.

Hydromorphic soil

A soil that in its undrained condition is saturated or flooded long enougtetelop
anaerobic conditions favouring the growth and regeneration of hydrophytic vegets
(vegetation adapted to survival in anaerobic soils).

Hydrology

The study of the occurrence, distribution and movement of water over, on and unde
land surface

Hydromorphy

A process of gleying and mottling resulting from the intermittent or permanent prese
of excess water in the soil profile.

Indigenous vegetation

Vegetation occurring naturally within a specific area.

Mottles

Soils with variegated coloupatterns are described as being mottled, with t
G0l O1INRdzy R O2f 2dzNE NBFSNNBR (2 a i
referred to as mottles.

Obligate species

Species almost always found in wetlands (>99% of occurrences).

In terms of the definition contained within the National Water Act, 1998 (Act 36 of 1
a watercourse means:
1 Arriver or spring;
A natural channeh which water flows regularly or intermittently;

1
R EaLES q A wetland, dam or lake into which, or frowhich, water flows; and
1 Any collection of water which the Minister may, by notice in the Gaze
declare to be a watercourse;
T and a reference to a watercourse includes, where relevant, its bed and b
a[ ' YR 6 KA OK bétween iteNastyial and AgqRafid siystems where the wa
Wetland table is usually at or near the surface, or the land is periodically covered with sh

water, and which land in normal circumstances supports or would support veget
typically adapted to lifef & I G dzNJF 6§ SR a2 Af d¢

Wetland Vegetation

Broad groupings of wetland vegetation, reflecting differences in regional context, su
geology, climate, and soils, which may, in turn, have an influence on the ecol
characteristics and functioning of wetlds.




1 INTRODUCTION
1.1 BACKGROUNDFORMATION

DDK Consultingvas appointedby Kapp Environmental Consultants on behalfBefladonna (Pty) Lico
undertakean Aquatic Biodiversitympact Assessmei® DWS Risk Assessment Megsfor the proposedmixed
use residential development on Erf 266 and the remainder of Erf 21 in Riverédedéern Cape Province.

The proponent, Belladonna (Pty) Ltd, proposed to develop the concerned properties as anhixgeiuse
residential development comprising of several different residential offerings. Additionally, the Hessequa
Municipality has recently issued a decision to include the concerned properties within the municipal urban edge
due to increased demand foesidential opportunities within the town dRiversdale

The proposed mixedse residential development will take place on Erf 266 and a portion of the remainder of
Erf 21 which is located immediately north of the N2 before the town of Riversdale. Tlaéniamportion of Erf
21 to the south of the N2 will not be currently developed and will renuaider Agricultural zoning.

The current preferred Spatial Development Plan (SDP) includes the following

1 Twentyseven (27) Agricultural Zone 1l smallholdingmprising approximately 28.5 hectares with a
total coverage 060.3% of the total development area.

1 One hundred andifty-five (155) Single Residential erven comprising approximately 10.5 hectares with
a total coverage 018.6% of the total development area.

1 Three (3) pockets of General Residential Zone Il offerings comprising approximately 11.2 hectares with
a total coverage 019.9% of the total development area.

1 One (1) Business Zone of approximately 0.5 hectares in extent with a total coverage of 0.9% of the total
development area.

1 One (1) Open Space Zone | of approximately 0.2 hectares in extent with a total coverageaffte3%
total development area.

Additionally, several ancillary land uses including internal and access roads comprising 3.2 hectares (Transport
Zone II) with 5.7% coverage and 2.1 hectares of Transport Zone Il covering 3.7% of the total development area
One (1) Utility Zone of 0.2 hectares is also planned to cover 0.4% of the total development area.

The entire proposed mixedse residential development will cover an area of 56.4 hectares.

All civil engineering services are readily availéteards the north and eastern boundaries of the development
site.

Please refer to Figure 1 (Locality Map) and Figure 2 (Spatial Development Plan) below for reference to the
location and layout of the proposed mixede residential development.



Locality Map: Erf 266 &
Portion of Remainder of
Erf 21, Riversdale
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Figure 1 Locality Mag; Erf 266 & Portion of Remainder of Erf 21, Riversdale
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The location of the proposeghixeduse residential development on Erf 266 and a portion of the remainder of
Erf 21 in Riversdalsill be located within theH90CQuaternary Cathment. TheH90Ccatchment is classified as
covering a total areafapproximately22342.13Hectareshaving aMAR 0f25.70mm and MAP o#66.68mm.
Several SuQQuaternary Reaches are located within th®OCCatchment, with the primary suuaternary
reactes to potentially be affected by the proposedxeduse residential developmenbeing theH90C; 09211
(Naroo Riverand theH90C 09220(Vet River) These systems are described in more detafention 4of this
report.

The Resource Quality Information System (RQIS) of the Department of Water and Sanitation (DWS) has assessed
these systems with thel90Cg 09211 (Naroo Rivereing classified as havingPaesent Ecological State (PES)
Category of D (Largely Modified)anEcological Importance (EBf Moderate and EcologicaSensitivity (ESpf

VeryHigh TheH90Cg 09211 (Naroo Rivei approximately 23.2 kilometres in length.

Additionally, theH90C- 09220 (Vet Riverjs classified as havingRaesent Ecological State (PER}egoryof E
(SeriousyModified), anEcological Importance (Ebf LowandEcological Sensitivity (ES)VeryHigh TheH90C
¢ 09220(VetRiver)is approximately 5.3 kilometres in length.

Theseprimary subquaternary watercourses have been assessed relatinghéopotential impacts of the
proposedmixedusedevelopmenton these watercourses iBection 4of this report.

Please refer to Figur@ below for reference to the location of these primary sgbaternary watercoursef
relation to the proposed development site
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This Aquatic Biodiversity Impact Assessmantd Section 21(c) & (i) Risk Assessment Regions toguide the
development processn the concerned properties (Erf 266 & Portiof the Remainder of Erf 21 in Riversdale)
concerningootentialimpacts omatural water resources, to ensurethat EcologicaFunctioning ofthe freshwater
ecosystens, such thatthe provision ofecoservices associated withelewater resources are supported and
maintained, whilst stiltonsidering theNeed& Desirability of theoroposed mixeelise residential development.
This reportaims toguidethrougha ReasonedOpinion, Recommendationsand associateifitigation Measures
from aWater ResourceManagementperspective

12 TERMS OF REFERENCE

The specific Terms of Reference related to the required specialist input by DDK Consulting

Review of available information & documentation and Ecological Mapping Databases.

Undertake a Siténvestigation of the proposed development area.

1 Determine the Present Ecological State (PES) and/or Ecological Importance & Sensitivity (EIS) of the
identified natural water resources that will be impacted by the proposed activity.

1 Describe and assess thmotential impacts of the proposed activity on identified natural water
resources.

1 Compile a Section 21(c) & (i) Risk Assessment pertaining to these potential impacts on natural water
resources.

1 Provide a summary of the findings in the form of tAguaticBiodiversityimpact Assessment Report.

=a =4

13 ASSUMPTIONSNDLIMITATIONS

The followingAssumptions andlimitations aplyto this Aquatic Biodiversity Impaé& Section 21(c) & (1) Risk
AssessmeniReport:

1 TheGround-Truthing andDelineation ofWater Resourcédoundaries and the assessment thereaére
confined to asingle site visitindertakenduringJune2023 of the concerneddevelopment area

1 TheWater Resources identified were Delineated in fulfilment of GN 509 of 2016 as it relates to the
National Water Act, 1998 (Act No. 36 of 1998) using varigesktop Methodsincluding the use of
TopographicMaps, Historical andor current Digital Satellite Imagery anébr Aerial Photographs.
Where possible (based on accessibilihg water resourcewasGround-Truthed andDelineationswere
undertakenutilizing Global Positioning System (GPS) technology.

1 A concerned effortvasmade to access atbncernedareas in question. In instances where access was
aconstraint the findings from the areas that could be assessed were used to infer information as they
present similaonsiteconditions

1 Global Positioning System (GPS) technology is inherently somewhat inaccurate and some inaccuracies
due to the use of handheld GR&trumentation may occur, however, the delineaigas provided in
this reportaredeemed accurate enough to fulfil thequirementsas well aghe implementationof the
proposedMitigation Measures

1 Water Resourcesand Terrestrial Zones create transitional areas where &ootone is formed as
vegetationassemblageshange fromTerrestrial to Obligate/FacultativeWetland Secies. Within this
TransitionZone, some variation of opinion on th&ater Resourcdoundaries may occur. Howeveéf,
the DWAF (2008) method is followed, all assesamsexpected tmbtain largely similar results.

1 With Ecology being dynamic and complex, certain aspects (some of which may be important) may have
been overlooked. However, it is expected that dtencened areashave been accurately assessed and
considered, based on thsite assessmenand the consideration of existing studies and monitoring data
in terms ofRiparian andWetland Ecology.

11



14 LEGAL REQUIREMENTS

The followind egislativeRequirements were considered during tsite assessmenprocess
9 The National Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA)
1 The National Water Act, 1998 (Act No.36 of 1998) (NWA) and
1 Government Notice 509 as published in the Governmente@@az0229 of 2016 as it relates to the
National Water Act, 1998 (Act No. 36 of 1998).

According to Macfarlanet al.(2015), the definition of a Buffer Zone is variahiel deperdent on the purpose
oftheBuffer2 y S K2 g S@SNE A la sthigiof |and vith & Bs8, NllBdRon drzoniagSspedifically
designed to protect one area of land against impacts from an@éther

Buffer zones are considered to be important to provide protection of basic ecosyspiteqin this case, the
protection of agiatic and wetland ecological serviceahd redudngimpacts on water resources arising from
upstream activities (e.g., by remalvand/or filtering of sedimens and pollutants), provision of habitat for
aquatic and wetland species as well as for certametgrial species, and a range of ancillary societal benefits
(Macfarlaneet. al,2015.

Buffer Zones are not considered to be effective mitigation against impacts such as hydrokltgcialg arising
from Sreamflow Reduction,Impoundments, owaterabstraction, nor are they considered to be effective in the
management ofoint-Source Discharges or contamination of groundwater, both of which require-sgecific
Mitigation Measures (Macfarlanet. al,2015).

12



The definition and motivation for a Regulated Zone of Activity for the protectioafer Resourcesare
summarised as follows

Regulatory Authorisation Zone of Applicability
Water Use License Application | In accordance with General Notice 509 of 201&egulatedArea of
terms of the National Water Act, 199 a watercourse foSection 2Xc) and 21i) water usesof the National

(Act No.36 of 1998). Water Act, 1998 (Act 36 of 1998) is defined as

1 the outer edge of the 1 in 16@ar flood line and/on
Department of Water and Sanitation delineated riparian habitat, whichever is the great¢
(DWS) distance, measured from the middle of the watercourse

river, spring, natural channel, lake or dam;

1 in the absence of a determined 1 in 3@#@r flood line or
riparian area the area within 100 m from the edge o
watercourse where the edge of the watercourse is the
identifiable annual bank fill flood bench; or

1 a500m radiusrom the delineated boundary (extent) of a
wetland or pan.

Listed Activities in terms of the The EIA Regulations (2014), as amended in April 2017, must be

National Environmenta| into consideration if any activitieare to take place within the
Management Act, 1998 (Act No. 1( applicableZone ofRegulation.
of 1998).

The followingListed Astivities were considered as part of thi
Provincial Department of | FreshwaterConstraints Analysis
Environmental Affairs and

Development PlanningDEADP) Activity 120f Listing Notice 1 (GN 327) of the NEMA Etilagions,
2014 (as amended) states that

The development of:

(xii) infrastructure or structures with a physical footprint of 1
square metres or more;

Where such development occurs

a) Within a watercourse;

b) In front of a development setback; or

c) If no development setback has been adopted, wiimeters of
a watercoursemeasured from the edge of a watercourse.

Activity 190f Listing Notice 1 (GN 327) of the NEMA EIA requlat
2014 (as amended}aes:

GThe infilling or depositing of any material of more than 10 cy
metres into, or the dredging, excavation, removal or moving of
sand, shells, shell grit, pebbles or rock of more than 10 cubic m
FTNBY | 61 G§SNO2dz2NESE @

Table 1 Regulatoy Authorisation and Zones of Applicability

The following Zones of Requlatiomere appliedto the concernedWater Resources

1 A32-metre Zone of Regulatioin accordance with the National Environmental Management Act, 1998
(Act No. 107 of 1998) was assigriedhe identifiedwater resources

1 A100metre Zone of Regulatiomn accordance with General Notice 509268f16 as it relates to the
National WaterAct, 1998 (Act No.36 of 1998) pertaining to Section 21(c) & (i) Water Use Actirdties
assignedo the identifiedwater resources

1 A500metre Zone of Regulationin accordance with General Notice 509 of 2016 as it relates to the
National Water Act, 1998Act No.36 of 1998) pertaining to Section 21(c) & (i) Water Use Actiwities
assignedo the identifiedwetlands.

13



Please note thatlte Artificial AquaticFeaturesidentified as part of thesite assessment wer@ot considered
Legislative Water Resourcesand as suchpo Zones of Requlation appy to these featurgs). The Zones of
Regulationwere only appledto the WaterResourcesdeemed to benaturalby the Author asutlined in Section
4 (below).

2. WATER RESOUREESESSMENT APPROACH
21 FIELD ASSESSMENT

For thisassessmentthe definition of aVatercourse Wetland andRparianHabitat was taken adefinedin the
National Water Act, 1998 (Act No. 36 of 1998). The definitions are as follows:

AWatercoursemeans

(a)a river orspring

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

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

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

Wetland habitatA & af I YR gKAOK Aa (N} yaaAldAaAzylf o0SGsSSy (GSNNBai
usually at or near the surface, or the land is periodicallyeced with shallow water, and which land in normal
OANDdzya Gl yOSa adzLlIll2NILia 2NJ g2dzZ R &adzZlJ2 NI @S3aAShlrGAz2zy G¢

Riparian habitatincludes the physical structure and associated vegetation of the areas associated with a
watercourse which are commonly characterized by alluvial soil, and which are inundated or flooded to an extent
and with a frequency sufficient to support vegetation of species with a composition and physical structure
distinctfrom those of adjacent areas.

A Site Assessmentvas undertaken idune2023 of the concerned development area (Erf 266 & Portion of the
Remainder of Erf 21 in Riversdaldyuring which the presence of amatural water resourcecharacteristics as
defined by DWAF (2008) omeetland andriparianhabitat as defined by the National Water Act, 1998 (Act No.
36 of 1998) were notedp{ease refer to Section 4 and 5 of this repoiheWater Resourcelelineations took
place accordingz (G KS YSi{ K2R Lin#ated yan@Ror the/idedtificStionéand delineation of
wetland and riparian resourcés 052! CX Hnnyo® ¢KS F2dzyRIFIGA2y 2F GKS
watercourses have several distinguishing factors including thewfoib:

1 Landscape Position
The presence of water at or near the ground surface
Distinctive Hydromorphic Soil
Vegetation adapted to saturated soil, and
The presence of Alluvial Soil in stream systems

= =4 =4 =4

2.2 SECTION 21 (C) &RISK ASSESSMERECOMMENDATIONSMITIGATION MEASURES

Section 21(c) & (DWS Bk AssessmenMatriceswere compiled(please refer toAddendum B for the method
of approach andRecommendations wer@rovidedto address and mitigatpotential impacts associated with
the proposedmixeduse residential developmerndn the identified water resources. TheseRecommendations
also includegeneral managementmeasures which apply to altonstructionrelated activities. Practical and
feasiblemitigation measureswvere providedo manage and/or mitigatéhe impacts of theproposedmixeduse
residential developmenbn the identified natural water resources. The mitigation measuresproposedare
outlined belowin Sectiorb of this report.

14



3. DESKTOP ANALYSRESULTS
3.1 ANALYSES OF RELEVANT ECOLOGICAL DATABASES

This section of the reportontains data accessed as part of DesktopAssessment

It is important to note that although all data sources used prosisseful and often verifiable, highuality data,

the various databases used do not always provide an entirely accurate indication of the actual site characteristics
associated witterf 266 & Portion of the Remainder of Erf 21 in Riversdale (the developmesmtat the scale
required to informlegislativeprocesses.

Given these limitations, this information is considered useful as background information teeploet, is
important inlegislativecontextualisation of the risks and impacts and was thus usea guideline to inform the
assessment and to focus on areas and aspects of incremstolgicaimportance during thesite assessmentlt
must, however, be noted thaverification ofthe ecological conditions of thepecificareain questionmay
potentially contradict the information contained in the relevant databases, in which case thevesiféed
information must carry more weight in the decisiamekingproceses

Figured depicts theproposed development are@ed polygonin relation to the20-metreinterval contour/relief
lines for the Western Cape Source: Department of Rural Development and Land Reform, Chief Directorate:
National GeeSpatial Information.

Figure5 depicts theproposed development areadd polygon in relationto the Land Cover 78lass DEA 2018
Database¢ Source: Department of Environmental Affair&ccording to this database, the concerned
development area is mapped as commercial annual crops (cultivated land).

Figure6 depictsthe proposed deviepment area (ed polygon in relationto the Slope Percentage Classification
Grid derived from the 20m SUDEMsource: Stellenbosch University, WCDD#e majority of the development
area is classified as having a slope of >5%.

Figure7 depicts theproposed development areadd polygonin relationto Soil Typeg Source: Department of
Agriculture, Forestry and Fisheriéhe majority of the concerned development area contains soils, according
to this database, with a strong texture contrast, markeldy accumulation, strongly structured and a non
reddish colour. Iraddition,one or more vertic, melanic and plinthic soils may also be presentsdltawestern
section of the development area (area marked in yellow) contains soils with limited pechdlogivelopment,
usually shallow on hard weathering rock with or without intermittent diverse soils, with lime generally present
in part or most of the landscape.

Figure8 depicts the proposed development are@d polygor) in relation to Soil Erodibilitg Source: SA Atlas
of Climatology and Agrohydrology (R.E. Schulze, 2008) entire development area is mapped as having
moderate soil erodibility.

Figure 9 depicts the proposed development areeed polygon in relationto Soil Clay & Deptly Source:
Department of Agriculture, Forestry and FisheriBse entire development area is mapped as having >15% clay
with a depth of >450 mm.

Figure 10 depicts the proposed development areged polygon in relation to The Vegetation Map of South
Africa, Lesotho and Swaziland, Mucina L., Rutherford, M.C. and Powrie, L.W. VersianStiir8e: South
African National Biodiversity Institute (SANBIhe entire development site is mapped as containing Eastern
Ruens Shale Renosterveld. This predominantly rel@tehe historical state as currently the entire proposed
development area contains commercial crops.

Figure 11 depicts the proposed development areaq polygon in relationto the NGI [River Line vector data of
the 1: 50000Topomaps for the Western Cape Source: Chief Directorate: National Gguatial Information
(DRDLR)] and the Department of Water and Sanitation (DWS) Rivers Database.
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Figure P depicts the proposed devetment area(ed polygonin relationto the National Freshwater Ecological
Priority Areas (NFEPA) Database for Wetlaytslsurce: Council for Scientific and Industrial Research (OBIR).
a small area located in the middle of the concerned developmess &8 mapped as a wetland area according
to this database.

Figure B depicts the proposed development aread polygon in relationto the National WetlandMap 5

(NWM5) Database Source: Please refer to referenc@mly a small area located in the middle of the concerned
development area (which overlaps with the NFEPA Database) is mapped as a depression wetland located on a
plain area according to the NWMOmatabase. The rest of the concerned properties is not mapped as containing
natural wetland areas.

Figure ¥ depicts the proposed development aread polygor) in relation to the Surface Water Flow Direction
derived from the 20m SUDEMW Source: Stellenbat University, WCDOA. The majority of the concerned
development area drains surface water in a north and northeastern direction towards a tributary of thegH90C
09211 (Naroo River) with only the southern portions of the development area (adjacent t@)hdr&ining in a
predominantly eastern direction.

Figure B depicts the proposed development are@d polygon in relation to Aquifer Type and Yield. Source:
Department of Water and Sanitation (DWS). The entire development area is mapped as fractured eidhl
I/s yield.

Figure B depicts the proposed development are@q polygon in relation to Aquifer Classification. Source:
Department of Water and Sanitation (DWS). The entire development area is mapped as Poor aquifer
classification.

Figure T depicts the proposed development aread polygorn in relation to Aquifer Susceptibility. Source:
Department of Water and Sanitation (DWS). The entire development area is mapped as Low aquifer
susceptibility.

Figure B depicts the proposed developmentea fed polygon in relation to Aquifer Vulnerability. Source:
Department of Water and Sanitation (DWS). The entire development area is mapgbd heastAquifer
Vulnerability.

Figure B depicts the proposed development areaq polygon in relation toDepth to Groundwater. Source:
Department of Water and Sanitation (DWS). The entire development area is mapped as having a depth to
groundwater of between 1& 15 mbgl (metres below ground level).

Figure20 depicts the proposed development areaeq polygon in relation to Groundwater Quality. Source:
Department of Water and Sanitation (DWH)e development area is mapped as having groundwater quality of
between 70370 mS/m (millisiemens/metre), which enteHighMedium Groundwater Quality.

Figure21 depicts the proposed development are@q polygon in relation to Critical Biodiversity Areas (CBA)

and Ecological Support Areas (ESA) of the Western Cape Biodiversity Spatial Plan, 2017. A small area on the
southwestern edge of the concerned development area is mapped as a terrestrial CBA, whilst another small area
in the centre of the development area is mappedasESA (watercourse). This area is defined as not being
essential for meeting biodiversitiargets but plays an important role in supporting the functioning of PAs
(protected areas) and CBAs aigloften vital for ecosystem service delivery. The management objectives
concerningthese ESAs, according to the WCBSP 20&1p restore and manage thesareas to minimizehe

impact on ecological processes and ecological infrastructure functioning, especially soil aneehséezt

services and to allow for faunal movement.
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Figure 5: Land Cover 73-
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Figure 6: Slope
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Figure 7: Soil Types
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Figure 8: Soil Erodibility
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Figure 9: Soil Clay &
Depth
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Figure 10: VegMap 2018
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Figure 11: Rivers
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Figure 12: NFEPA
Wetlands
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Figure 13: NWM5
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Figure 14: Surface Water
Flow Direction
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Hoér Landbouska

Figure 15: Aquifer Type &
Yield
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Figure 16: Aquifer
Classification
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Figure 17: Aquifer
Susceptibility
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