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i. List of Abbreviations

BODATSA:
CARA:
CBA:
CITES:

CR
DDD:
DDT:
EA:
ECO:
EIA:

EMPr:
EN:
EC:
ESA:
EW:
EX:
FEPA:
IAPs:
IUCN:
LC:
MP:

NE:

NEM:BA A&IS:

NEM:BA
NEMA:
NFA:
NFEPA:

NP

NT:
NWA:
ONA:

Botanical Database of Southern Africa
Conservation of Agricultural Resources Act (Act 43 of 1983)
Critical Biodiversity Area

Convention on International Trade in Endangered Species of Wild Fadna a
Flora

Critically Endangered (threat status)

Data Deficientt Insufficient Information (threat status)
Data Deficientt Taxonomically Problematic (threat status)
Environmental Authorization

Environmental Control Officer

Environmental Impact Assessment. EIA regulations promulgated under
section 24(5) of NEMA and published in Government Notice R. 543 in
Government Gazette 33306 of 18 June 2010

Environmental Management Programme
Endangered (threat status)

Environmental Officer

Ecological Support Area

Extinct in the Wild (threat status)

Extinct (threat status)

Freshwater Ecosystem Priority Area

Invasive Alien Plant species

International Union for Conservation of Nature
Least Concern (threat status)

Moderately Protected (according to the National Biodiversity Assessment
2018 Ecosystem Protection Levels)

Not Evaluated (threat status)

NEM:BA Alien and Invasive Species Regulations, 2016

National Environmental Management: Biodiversity Act (Act No. 10 of 2004)
National Environmental Management Act (Act 107 of 1998)

National Forest Act 1998 (No. 84 of 1998)

National Freshwater Ecosystem Priority Areas; identifednieet national
freshwater conservation targets (CSIR, 2011)

Not Protected (according to the National Biodiversity Assessment 2018
Ecosystem Protection Levels)

Near Threatened (threat status)
National Water Act 36 of 1998
Other Natural Area
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PA: Protected Area

PAOI: Project Area of Influence

POSA: Plants of southern Africa (online database)

PP. Poorly Protected (according to the National Biodiversity Assessment 2018
Ecosystem Protection Levels)

RE: Regionally Extinct (threat status)

REEA: SA Renewable Energy EIA Application Database
(https://egis.environment.gov.3a/

RLE: Red List of Ecosystems for South Africa

SAIIAE: South African Inventory of Inland Aquatic Ecosystems

SANBI: South African National Biodiversity Institute

SCC. Species of Conservation Concern

VegMap: National Vegetation Map of Southern Africa, Lesotho, and Swazilangefas
Mucina and Rutherford, 2006, with subsequent updates, e.g., 2018)

VU: Vulnerable (threat status)

WP. Well Protected (according to the National Biodiversity Assessraémhs

Ecosystem Protection Levels)
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iv. Specialist Information and Legal Requirements

The National Environmental Management Act, 1998 (Act No. 107 of 1998), egeith the

Environmental Impact Regulations 2014 (as amended) Requirements for SpeRegorts

(Appendix 6, GN R326 EIA Regulations of 7 April 2017) and the Gazetted Specialist Assessment
Protocol, require that a specialist report prepared in terntsesétregulations must contain the

following:
Requrements d Appendx 6 Sectonsin this Repat
a) Details of Section 11
i. the specialist who prepared the report; and
ii. the expertise of that specialist to compilgoacalist report, including a
curriculum vitae;
b) A declaration that the specialist is independeatform as may be specified by th Section v
competent authority;
¢) Anindication of the scope of, and the purposevioich, the report was prepared; Section 2
i. an indication of the quality and age of baseadaed for the specialid Section 3
report;
ii. a description of existing impacts on the sitamulative impacts of thg Section 6 and 7
proposed development, and levels of acceptablegehan
d) The duration, date and season of the site invéisiigand the relevance of the Section 4 (and 2.6)
season to the outcome of the assessment;
e) A description of the methodology adopted in pregathe report or carrying out | Section 3
the specialised process inclusive of equipmennaodklling used;
f)  Details of an assessment of the specifically ifiedtsensitivity of the site related | Section 5.3.4
to the proposed activity or activities and its agged structures and infrastructury
inclusive of a site plan identifying site altervas;
g) Anidentification of any areas to be avoided, idaig buffers; Section 5.3.4
h) A map superimposing the activity including the agsted structures and Section 5.3
infrastructure on the environmental sensitivitiethe site including areas to be
avoided, including buffers;
i) A description of any assumptions made and any taioges or gaps in Section 2.6
knowledge;
i) Adescription of the findings and potential imptioas of such findings on the Section 6
impact of the proposed activity, including ideriifialternatives on the
environment or activities;
k)  Any mitigation measures for inclusion in the EMPr; 7
I)  Any conditions for inclusion in the environmentattaorisation; 7
m) Any monitoring requirements for inclusion in the BMbr environmental 7
authorisation;
n) A reasoned opinion- Section 7.2
i. as to whether the proposed activity, activibeportions thereof should be
authorised;
(a) regarding the acceptability of the proposewvicor activities; and
ii. if the opinion is that the proposed activitgtigities, or portions thereof
should be authorised, any avoidance, managememitigetion measures that|
should be included in the EMPr, and where appl&ahk closure plan;
0) A description of any consultation process that wadertaken during the course d N/A
preparing the specialist report;
p) A summary and copies of any comments received glary consultation procesy N/A
and where applicable all responses thereto; and
q) Any other information requested by the competetiicaity. N/A
Where a government notice gazetted by the Ministariges for any protocol or minimun N/A

information requirement to be applied to a spestiakport, the requirements as indicaf
in such notice will apply.

EcoFloristix Specialist Botanical Consulting

PAGHE1




Terrestrial Biodiversity Impact Assessment April 2025

v. Declaration of Consultant Independence

The consultant hereby declares that he:

X

Is an independent specialist in this application;

Regards the information contained in this report as it relates ¢@bBgeinput/study to be
true and correct at the time of publication;

Do not, and will not, have any financial interest(s) in the undertaking efctihaty, other
than remuneration for work performed in terms of the NEMA Environmental Impact
Assessment Regulations, 2014, and any specific environmental management Act;
Do not, and will not, have any vested interest(s) in the proceedings ofdhespd
activities;

Have disclosed, to the applicant, EAP, and competent authority(-ies), any indorthat
have, or may have, the potential to influence the decision afuttm@etent authority(-ies)
or the objectivity of any report, plan, or document required in term@fNEMA
Environmental Impact Assessment Regulations 2014, and any specifonenental
management Act;

Is fully aware of, and meet, the responsibilities in terms of th&MIAEnvironmental
Impact Assessment Regulations 2014 (specifically in terms of reguled of GN No. R.
326), and any specific environmental management Act, and that failure tdycaitip
these requirements may result in disqualification;

Have provided the competent authority(-ies) with access to alksary information at his
disposal at the time of publication regarding the applicatitvgther such information is
favourable to the applicant or not; and

Are aware that a false declaration is an offense in terms of rieguid@ of GN No. R. 326.

REPORT AUTHOR:

Dr. Jan-Hendrik Keet Pr.Sci.Nat 121678 (Botanical Science)

Fields of Expertise: Botany; Biogeography; Terrestrial Biodiversity; divea Alien Plant
Identification, Management and Monitoring; Biological Sciences; ExpeatmheDesign and
Analysis; Geographic Information Systems.

BSc Chemistry with Physics and Biology; BSc (Hons) Botany; MSc Botany (Inv&dare
Species and Risk Assessment); PhD Botany (Invasive Plant Species aadts)m@sIS
Intermediate (GISB1500S NQF Level 5); SAGIC Invasive Species Consultant.

April 2025
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1. Executive Summary

A 5-ha mining footprint, specifically for the mining of doleriie proposed to be developed over
an undisturbed area of the farm Farm Rhenosterkop nr 115, Beaufort West District, Western Cap
Province. The applicant intends to win material from the areatflgrast 2 years with a possible

extension of another 3 years.

The current layout of the study area, specifically the mining area, ovérlppsgt with a sensitive

habitat WKDW LV UDWHG DV KDYLQJ D p+Th&Kmsteaf iNerstdyRORILFDO
UDWHG DV KDYLQJ D p/RZq WR p9HU\ /B& dedirudtivid nafuie Offh&éL FD O , |
proposed activities is expected to have a significant and highregative impact as it will directly

affect the habitat of various plant species, including protected planésp€&he entire study area,

as well as the surrounding region, is mostly pristine in nature, and 1) pnagt® to be useful in

meeting future conservation targets if the respective vegetypas become threatened and/or

listed in future, 2) supports various plant and animals species (inclpchiected species, and

potential SCC), and 3) supports various ecosystem processes and functions,cibretrétnyting

to the integrity of the landscape.

However, the existence and importance of these habitatsrisgastied as crucial, since the specific
vegetation and plant community types found within the study area arwvigksly found beyond
the study area and surrounds, and have large current national extents. M@/®GQund within
the study area, while three protected plant species were foued,iallow abundances. The loss
of these individuals from the study area does not pose a problem giveurtbet extent of the
specific vegetation and plant community types, and also giverthbhaame species were found

beyond the study area in regions that will not be affected by the proposetiesctivi

Finally, the mitigation measures described in this report cangdenmented to achieve, on average,
a medium to low residual impact. The findings of this report conchateno fatal flaws are evident
for the proposed project, and the proposed activities may be fawaoaisidered, on the condition
that all prescribed mitigation measures and supporting recommendatitis lieport are strictly

implemented.
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2. Introduction

2.1. General Information

This project, as well as all related areas/sites, vathfihere on interchangeably be referred to as

either thep SUR MtHEMWIWKIGY DUHDg GHSHQGLQJ RQ WKH FRQWH[W R
to include a broader context KH WHUPV pVLWHq RU pVLWHVqg PRVLUIFOVR EI
locality or localities.7KH WHUP pSURMHFW DUHD RI LQIOXHQPRHD3I$2, |
larger than the actual project boundaries given, which will speltifice influence by the proposed

activities.

Greenmined Environmental (Pty) Lttt KHUHDIWHU UHIRHOUHG Apgiadded pWKH
EcoFloristix Specialist Environmental Consulting to conduct a Terre&ialiversity Impact

Assessment for a mining permit application near Beaufort West in the WEsigen

2.2. Terms of Reference (ToR)

The main aim of this assessment was to provide a professional opinioteaical issues related
to the proposed activities within the study area. Specificdiily aissessment intends to provide the
relevant information for guiding and mitigating the risk(s) associatedthgtiproposed activities

and their impacts on the local plant communities and associategtrns within the study area.

Briefly, the following activities were performed:

x A desktop assessment to identify relevant ecologically impayeographical features (for
example, unique habitats, Critical Biodiversity Areas (CBAS), and threageosgistems);

X A desktop assessment to compile a list of species that might ocaw am@und the study
area, including Species of Conservation Concern [SCC] and protected plant species;

x A field survey to assess the species composition of the pdammanities within and
around the study area, as well as the presence of any SCC ;

X A delineation and mapping of the plant community and/or habitastypat occur within
the study area, and a determination of their respective sensitivities;

X An identification of the potential impacts of the proposedviiels on the plant
communities of the study area, and an evaluation of the risksatesbwith these potential
impacts; and

X A prescription of mitigation measures and recommendations for the identsled ri
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2.3. Locality Details

The entire study area is located on the farm Rhenosterkop nr 115 abouth\8fytknof Beaufort
West, and can be reached via the N1 toll road (Figure 1 and Figuree2g¢ntrance to the study

area is located on the righthand side of the N1 when driving northbound.
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Figure 1: Locality of the study area, zoomed out to give a broad context. The insetmap shows the main map extent (indicated with a yellow dot) within a prov incial
context, as well as the broader context of South Africa.
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Figure 2: Overview of the proposed mining and crushing areas. The inset map shows the main map extent (indicated with a red arrow and yellow dot) within a provincial
context, as well as the broader context of South Africa.
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2.4. Proposed Activity and Details

Otter Mist Trading 1057 (Pty) Ltd hereafter referred to ghe applicantit applied for a mining
permit for the mining of dolerite on the Farm Rhenosterkop nr 115, Bé&ést District, Western

Cape Province.

The proposed mining footprint will be 5 ha and will be developedt am undisturbed area of the
farm. The mining method will make use of drilling and blasting in order teetodse hard rock.
The material will then be loaded and hauled to a crushing pleere it will be screened to various
sized stockpiles. The dolerite will be stockpiled until itrensported from the site using tipper
trucks. All mining related activities will be contained withthe approved mining permit

boundaries.

The applicant intends to win material from the area for at Begears with a possible extension of
another 3 years. The dolerite to be removed from the quarry will be ukezlirtonstruction and
building projects in the vicinity. The proposed quarry will therefomntgbute to the
upgrading/maintenance of road infrastructure and building contractsliaraund the Beaufort

West area.

The mining activities will consist of the following:

Stripping and stockpiling of topsoil;
Drilling;

Blasting;

Excavating;

Crushing;

The mining site will contain the following:

Drilling equipment;

Excavating equipment;

Earth moving equipment;

Static crushing and screening plants;
Access Roads;

Site Office (Containers);

Site vehicles;

Parking area for visitors and site

vehicles;

Stockpiling and transporting;

Sloping and landscaping upon
closure of the site; and

Replacing the topsoil and vegetation

of the disturbed area.

Vehicle service area,;

Wash bay;

Workshop (Containers);

Salvage Yard,

Bunded diesel and oil storage
facilities;

Generator on bunded area;

Ablution Facilities (Chemical
Tolilets);

EcoFloristix Specialist Botanical Consulting
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x Weigh Bridge; and x Demarcated general and hazardous

waste area.

The proposed project will not require any additional electricttignections, as power will be
supplied, when needed, by generators. All diesel storage will be beldlwesbold as mentioned
in the EIA regulations of the National Environmental Management Act, 2898\ 107 of 1998)
as amended 2017.

Access to the proposed mining area will be via the N1, making ube @iisting internal/haul
roads to access the mining area. Haul roads will be extendbd apen cast mining progresses
and will be rehabilitated as part of the final reinstatenté#nthe area. Trucks delivering the
materials to the destinations will take the N1 national route.

The proposed access road intersects with more than 2 dramege/hich necessitates a water use
application in terms of Section 21 of the NWA, 1998. Any water required famgblementation

of the project will be bought and transported to the site.

The applicant only identified one alternative site for the prapos®ing activity (as previously
mentioned; see Figure 2 and Figure 3). This area is the only aidaledue to the position of the

dolerite reserve.

If applicable, project and/or technology alternatives will be consitie order to identify the best
possible option that will accommodate the mining need, dsawdave the least possible impact

on the receiving environment.
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| iver | Mining Are
. hee‘riil_?lver Crushing Area

Ephemeral River

Figure 3: Landscape photo of the broader region surrounding the study area, together with t he
proposed areas in which the mining related activities will occur. The photo faces a south-westerly
direction. Also shown are ephemeral streams/rivers that flow past the study area. Note: the areas
indicated are only approximate are not intended to convey the precise localities of, or distances related
to, the proposed mining areas and related activities, but instead to give a general idea of the study area
and its surroundings. See Figure 2 for an accurate geographical layout.

2.5. Condltions of This Report

This report deals exclusively with the study area as defingeldtions 2.1 and 2.3, and the impacts
upon plant biodiversity and natural ecosystems in that area. Theraefbrelevant project
information provided by the applicant and/or the client, as wethasther relevant Environmental
Impact Assessment practitioner(s), to the biodiversity spe¢glisas assumed to be correct and
valid at the time of its provision. This report is not liablencude and assess any alterations to

the study area, as provided by the client, if such alterations occurred afienvenedate(s).

All findings, recommendations, and conclusions provided in this repobaaesl on the auther
best scientific and professional knowledge at the time of congmijahs well as information
available at the time of compilation. This report, whether in full or in paay, not be amended or
extended in any way whatsoever without the prior written consent of ttierauvAny
recommendations, statements, or conclusions drawn from, or based on, this vspaleanly cite
or make reference to this report, making sure to include tteviolh reference: GM.OM.2.0. This
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report must be included in its entirety whenever any recommendations)estédeor conclusions

relating to this report form any part of another report.

2.6. General Assumptions and Potential Limitations

Temporal variation plays an important role in the structure and patémpiant biodiversity,
communities, and species occurrences. One site visit (or even multiple viBits) D VLQJOH VHDV
survey, might not fully catalogue plant species diversity in an (fme@xample, due to seasonal

variation in vegetation and plant growth patterns).

Specifically, some annual, short-lived, ephemeral (plants survivirgvonfable conditions as
seeds), geophytic (species with underground storage organs), or other crypticreggtiest be
observable/detectable. That is, many plant species are knaempletely die back during certain
times of the year, depending on respective life strategies. Thus, duB®ttmes such species
remain unobservable/undetectable and survive only as dormant bulbs, todwens, or rhizomes
below the soil surface. Together with this, rare and threatened gpecies are generally
uncommon and/or localized, and can easily be overlooked. Even multiplesggemight fail to

locate such species.

Furthermore, flowers and fruits are crucial for the complete and accdeatgication of plant
species, and any absence of such flowers and fruits might prevent tpéeteoand accurate
identification of such plant species. Flowering and fruiting timespeias specific, and there are
invariably always some plant species not flowering and/or fruitinghgwuiirveying. This not only
impacts identifiability, but also detectability/visibility.

Finally, in practice it is almost always impossible to survay area to its full extent, both
physically and temporally. The total number of plant speciesdedadn any area is, therefore,

almost always an underestimate of the potential number of speate®uld occur in such an area.

Considering all of the aforementioned, the possibility always ekiatsertain plant species might
not be observable/detectable on site during the time of surveyingressilaof their potential
annual, short-lived, dormant, cryptic, or ephemeral nature, or their rare adodflized
distributions on site, or the incomplete and inaccurate idenidicaf plant species which lacked

flowers and/or fruits and/or other characteristic features during surveying.
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2.7. Key Legislative Requirements

The lists below provide legislation, policies, and guidelines tiesaplicable to the current project
in terms of biodiversity and ecological support systems. Although lisesare extensive, they are

not exhaustive, and other legislation, policies, and guidelines may also apply.
Internationd Legidation:

x Convention on Biological Diversity (CBD, 1993)

x The Convention on Wetlands (RAMSAR Convention, 1971)

x The United Nations Framework Convention on Climate Change (UNFCC,1994)

X The Convention on International Trade in Endangered Species of Wild Badrfdora
(CITES 1973)

X The Convention on the Conservation of Migratory Species of Wild Animals (Bonn
Convention, 1979)

Nationd Legidation:

x Constitution of the Republic of South Africa (Act No. 108 of 1996)

x The National Environmental Management Act (NEMA) (Act No. 107 of 1998)

X The National Environmental Management: Protected Areas Act (Act No. 57 of 2003)

x The National Environmental Management: Biodiversity Act (NEM:BAgt No. 10 of
2004), Threatened or Protected Species Regulations

X Procedures for the Assessment and Minimum Criteria for Reporting on fileknti
Environmental Themes in terms of Sections 24(5)(a) and (h) and 44 of tlomalla
Environmental Management Act, 1998, GNR 320 of Government Gazette 43310 (March
2020)

x Procedures for the Assessment and Minimum Criteria for Reporting on fikeknti
Environmental Themes in terms of Sections 24(5)(a) and (h) and 44 of tlwmalla
Environmental Management Act, 1998, GNR 1150 of Government Gazette 43855 (Octobe
2020)

x The National Environmental Management: Waste Act, 2008 (Act 59 of 2008)

X The Environment Conservation Act (Act No. 73 of 1989)

X National Protected Areas Expansion Strategy (NPAES)

x Natural Scientific Professions Act (Act No. 27 of 2003)

x National Biodiversity Framework (NBF, 2009)

X National Forest Act (Act No. 84 of 1998)
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x National Veld and Forest Fire Act (101 of 1998)
x National Water Act (NWA) (Act No. 36 of 1998)
x National Spatial Biodiversity Assessment (NSBA)
x World Heritage Convention Act (Act No. 49 of 1999)
X Municipal Systems Act (Act No. 32 of 2000)
x Alien and Invasive Species Regulations and, Alien and Invasive Spestiespublished
under NEM:BA (NEM:BA A&IS Regulations)
X 6RXWK $IULFDoV 1DWLRQDO %LRGLYHUVLW\ 6WUDWHJ\ DQ
x Conservation of Agricultural Resources Act, 1983 (Act 43 of 1983) (CARA)
x Sustainable Utilisation of Agricultural Resources (Draft Legislation)

X White Paper on Biodiversity
Provindal Legidation:

x Draft Western Cape Biodiversity Bill, 2019
x Nature and Environmental Conservation Ordinance No. 19 of 1974
X Western Cape Nature Conservation Laws Amendment Act, No. 3, 2000

X Western Cape Biodiversity Sector Plan 2017
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3. Assessment Approach and Methodology: Desktop Phase

This assessment was conducted according to the 2014 EIA Regulatiansgraded on 7 April
2017, as well as according to tiguidelines for the implementation of the Terrestrial Fauna and
Terrestrial Flora Species Protocols for environmental impacssisgaits in South Africg(South

African National Biodiversity Institute, 2020).

A desktop assessment was undertaken using a suitable Geographic tiofor&ystem (GIS;

specifically QGIS version 3.20.0-Odense) and the latest awaikgidtial datasets, as well as
relevant online biodiversity databases and/or literature (the$istackwhere applicable). The aim
of this was to develop digital cartographs and species listsulisections that now follow expand

upon this desktop assessment.

3.1. Ecologically Important Landscape Features. Custom GIS Mapping

The GIS was used together with the latest Google Earthitateibgery to delineate and map
observable landscape features in the study area. Specificahti@t was given to homogenous
units that could easily be recognized. Some examples of such $emttitele drainage lines and
rivers, plains and floodplains, hill- and mountain tops, and hill- and ramsntslopes (if
sufficiently large and distinct from surrounding features), as well as dhat have distinctly
recognizable vegetation features, such as the presence/ab$dagge trees and/or shrubs, and
vegetation patches of differing colouts these likely represent distinct plant community types.
However, while satellite imagery is highly useful, it nevertheleffers from several issues. This
includes the generation of areas where image stitching hatetesudlifferent colours for the same
features, or imagery that might not have a high enough resolution, antmrglohgs. For this

reason ground truthing is required to validate and refine the results of such desktepsanal

3.2. Ecologically Important Landscape Features. Existing Data

Existing ecologically relevant data layers were incorporatesl tilé GIS to establish how the
proposed development might interact with any ecologically impoeatities. Emphasis was
placed around the following spatial datasets:

3.2.1. Red List of Ecosystems for South Africa

The Red List of Ecosystems (RLEip://bgis.sanbi.org/Projects/Detail/12B&ir South Africa is

a dataset containing the historical/potential extent, as welh@ remaining remnants, of each
HFRV\VWHP W\SH 7KLV UHSUHVHQWYV D UMN B Vdrd&teREnatl KH p/L\
RULQ QHHG RI SURWHFWLRQg SXEOLVKHG LQ WYH WRIYPHUDW H «
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categorised into one of four classes representing their risk of collapsegly Critically
Endangered (CR), Endangered (EN), Vulnerable (VU), or Least Concern (LC)unltiseof
assessment for the RLE are the vegetation types of VegMap (see 862:@)n

3.2.2. National Biodiversity Assessment 2018

The National Biodiversity Assessment 2018 (NBA) (Skowno et al., 2019)sask#® state of
6RXWK $IULFDoV EL R b&sHavaldbW sciermed/tdl GhdBrQand temporal trends, and
informs policy and decision-making across a range of sectors. The d¢B#fs with three
biodiversity components: 1) genetics, 2) species, and 3) ecosystems.BFhaldd assesses
biodiversity and ecosystems across terrestrial, freshwater, est@arth@arine environments. The

two headline indicators assessed in the NBA are:

y Ecosystem Threat Status An indicator of ecosystem wellbeing. This concerns the amount
of change regarding ecosystem structure, function, and/or composition, dradéé
proportion of the original extent of each ecosystem type still ocilyren good ecological
condition. Specifically, ecosystem threat levels are categorised tasalgriEndangered
(CR), Endangered (EN), Vulnerable (VU), Near Threatened (NT), or Least Concern (LC)
(Figure 4).

y Ecosystem Protection Level: An indicator of how well ecosystems are adequately protected
or under-protected. Specifically, ecosystems protection levelsategatised as Well
Protected (WP), Moderately Protected (MP), Poorly Protected (PP), or Nott&ddieP),
based on biodiversity targets for each ecosystem type included aitinior more protected
areas. SoF DO OH GSpRWGHIWHG HFRV\VWHPVg LQFOXGH 13 33

80 —-100

60 — 80

Vulnerable

*BT — 60 Endangered EN

(P23l Critically Endangered CR

Habitat Remaining (%)

*BT = Biodiversity Target
Figure 4: Ecosystem Threat Status categories (figure as originally depicted in Driver et al., ZI5). The
biodiversity target represents the minimum conservation requirement.

3.2.3. Protected Areas

y South Africa Protected Areas Database (SAPAD; DEA, 2020): SAPAD contains spatial

conservation data for South Africa. It includes spatial and attributenafan for formally
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protected areas, as well as areas that are less forpraflgcted. SAPAD, updated
continually, forms the basis for the Register of Protected Areas &aldgg requirement
under the National Environmental Management: Protected Areas Act, Act 57 of 2003).
y Nationd Protected Areas Expandon Strategy (NPAES; SANBI, 2010): NPAES provides
spatial information on areas that are suitable for terrestrial ecosystgection. Areas
were identified through a systematic biodiversity planning process. grieegnt the best
opportunities for meeting the ecosystem-specific protectedtangets set in the NPAES
and were designed with strong emphasis on climate change @s#éied requirements for
protecting freshwater ecosystems. NPAES focus areas are large, mtastfiiagmented,
and are therefore highly important for biodiversity, climate resilicacel freshwater
protection. Note that these areas are not necessarily future biesrafprotected areats
often times only a portion of a particular focus area would be rebjtoreneet protected
area targets. Moreover, they are not a replacement for fine ¢aafeng. Such planning
might identify many different priority sites based on local requirésyanstraints, and

opportunities.

3.2.4. Hydrological Features: South African Inventory of Inland Aquatic Ecosystems

Rivers and wetlands provide numerous high-value provisional and regulatoygteaoservices,
and are some of the most diverse South African aquatic ecosystems. $uedahisAa water-
stressed country, and its socio-economic development places engonessgre on its water
resources (Edwards, et al, 2018. Consequently, the management and monitoring of tbrese sys
is vital. As per the NBA (H van Deventer et al., 2018; Heidi Van Deveattal., 2019), some of

these ecosystems are among the most threatened and poorly protectedi@auth A

The South African Inventory of Inland Aquatic Ecosystems (SAIIAE) is an inventory and
FROOHFWLRQ RI VSDWLDO GDWD DQG VXSSRDWLQQ @QOQRUB DX
ecosystems, and include rivers, wetlands, artificial water bodiedrestdvater species, among

other things (H van Deventer et al., 2018).

The Ecosystem Threat Status (ETS) of river and wetland ecosygiemdonsiders the extent to
which each river ecosystem type has been altered from its nedmdition. Ecosystem types are
categorised as CR, EN, VU, or LT (Skowno et al., 2019; Heidi Van Deveangédr, 2019). So-
caled p WKUHDWHQHGg HFRERMBN,HRAIWANSHY LQFOXGH
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3.2.5. Hydrological Features: National Freshwater Ecosystem Priority Area Status

South African river systems have been categorised, based on cspeailogical criteria (i.e.,
ecosystem representation, water yield, connectivity, unique featurdbyeaidned taxa), to better
conserve aquatic ecosystems. Specifically, Freshwater Ecosysteny xieas (FEPAS) have
emerged from this endeavour (Nel et al., 2011). FEPAs are intendedptwrtstgnservation and

are intended to guide the effective implementation of measures tovectiie National
(QOYLURQPHQW ODQDJHPHQW %LRGLYHUVLW\ $FWoV 1(0 %$

3.2.6. Western Cape Biodiversity Spatial Plan

The Western Cape Biodiversity Spatial Plan (Pool-Stanvliet &Cdl7) classifies areas within the
province based on its contribution to reach the conservation tardbis thie province. The C-
Plan categorized various land used types according to their biotivarsl environmental

importance as follows:

y Critical Biodiversity Areas (CBAs): areas that are required to meet biodiversity targets for
species, ecosystems, or ecological processes and infrastructures @BAof high
biodiversity and ecological value and must be kept in a naturalaofnagural state, with
no further loss of habitat or species. Moreover, degraded areas shoalthbiitated to
natural or near-natural conditions, and only low-impact, biodiversitgiive land uses
are appropriate. Examples are areas required to meet biogiveatiern (e.g. species,
ecosystems) targets, Critically Endangered (CR) ecosystems, allrage@aed to meet
ecological infrastructure targets, and critical corridors that mailaagtscape connectivity.
Two subtypes are distinguished:

o0 CBA Irreplaceable (CBA 1): Areas that are critical for meeting bedity targets
and thresholds, and which are required to ensure the persistence ospetiks
populations and ecosystem functionality.

o0 CBA Optimal (CBA 2): Areas which represent the best localifiemm a potentially
larger selection of available planning units, that are optinlaltated to meet
conservation targets, as well as other criteria.

y Ecological SupportAreas (ESAS): the ecological functioning and sustainability of CBAs
require support from additional areas, namely ESAs. Although ESAs aessesttial for
meeting biodiversity targets, they are nevertheless important for supporting PAs or CBAs.
ESAs are often crucial for delivering ecosystem services. For teafeastrii aquatic
environments, such areas are functional, but not necessarilygsastinatural. However,

they are required to ensure the persistence and maintenance of lsibdpatterns and
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ecological processes within CBAs, and also contribute significemthe maintenance of
ecological infrastructure. Two subtypes are distinguished:
0 ESA 1: Areas that might still be functional, and could be natoesdr-natural, or
moderately degraded.
o0 ESA 2: Areas that are severely degraded or have no natural covearingnaad
therefore require restoration.
y Othe Natural Areas (ONAs): Some areas have not been identified as a priority in the
current biodiversity spatial plan. However, they retain most af tiaural character, and
as such still perform many biodiversity and ecological infrastructureidunsctTherefore,
they are an important part of the natural ecosystem. It is diesittsdt ONAs, where
possible, are managed or utilized such that minimizes habdaecies loss is minimized,
and that ecosystem functionality through strategic landscape planningiiedens
y Severely Modified to No Naturd Remaining (NNR): These areas have been severely
modified by human activity. They are no longer natural and do not contribute to
biodiversity targets. However, these areas may still provideelimbiodiversity and
ecological infrastructure functions.
y Protected Areas (PAS): Areas that are formally protected by law in termseNBM:PAA.

This includes gazetted private Nature Reserves and Protected Envirenment

3.3. Botanical Assessment

The flora of the region was assessed both floristically (spédeétity) and compositionally
(community assembly patterns).
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3.3.1. Species ldentities
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Figure 5: Locality of the study area, as well as the area (black rectangle) usedo extract data from
BODATSA/POSA. Extracted data was used to compile a list of plant species that may poterdily occur
within the study area, as well as the surrounding area, and to provide an indicati on of potential Species
of Conservation Concern that may be found within this area.

Various reasons exist why the flora of a region cannot fully be adseghe a limited timeframe
(specifically see section 2.6). Therefore, to develop a compsafedist of plant species occurring
within the broader regions, the following data sources were uselokdaon historical distribution

records:

x Botanical Database of Southern Africa (BODATSA,; also often referred to as POSA [Plants
of southern Africa]): this is an electronic database provided by the South African National
Biodiversity Institute (SANBI) that provides herbarium records that haee bellected in

the region littp://posa.sanbi.orly/ Records were specifically extracted from a very large

area surrounding the actual study area (Figure 5).

x The Red List of South African Plants (Raimondo et al., 2009): this online database
(http://redlist.sanbi.org/ provides WKH PRVW FXUUHQW QDWLRQDO VWL
vascular plant species. This was used to asses§ $@ich are taxa (in this case plant

species) that have a significant conservation importancEBIdHHVHUYLQJ 6 RXWK $I1UL]|

biological diversity. SCC have a high conservation importance in termssefrpirey South

' Note that all South African plants have been assessed (i.e., assigned a red list,catggiff GOLVMHGq E\ W
Red List of South African Plants. Therefore, using the teprisH G O L V W q sipetifigallyHoG Tiddatékéd or

other conservation concern species is not accurate (even though it reomiter)p The termBpecies of

Conservation Concemor SCC) is preferable RThrgatenedy ZKHUH DSSOLFDEOH
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$IULFDoV KLJK IORULVWLF GLYHUYV lagiellp G W REG PW GLHY) WKL
:LOGq (: PpS5HJIJLRQDOO\ ([WLQFWq 5( plBOO\ 73OUHDGW H
p5DUHq q'HFOLQLQJq D QW XI'DWDHMHWLEFQHQUWPDWdeRQq '
Figure 6). Note that SANBI divides the IUCN category DD infdata Deficient:

Insufficient Information (DDD)y and ata Deficient: Taxonomically Problematic

(DDT) g When SCC occur in a study area, the proposed activities couldtithpan and

result in significant biodiversity loss the loss of SCC populations might either increase

the extinction risk of the respective species, or might even comdritawvard their

extinction. As such, it is very important to note that a permist be obtained from the

relevant local authorities to destroy or relocate any SCC (or protegsens).

x iNaturdist: this is a comprehensive online platforinitifs://www.inaturalist.org/to which

numerous citizen scientists contribute distribution records of biodivemsostly in the
form of photos. Although many of the users are not professional botanists, various
recognized botanical experts assist in accurate identificatmehthe platform is therefore
an invaluable source of information regarding biodiversity.
x Nationd Web Based Environmental ScreeningTod: a geographically based, web-enabled

application [ittps://screening.environment.gov.za/screeningtool/#/pages/weélomhieh

allows a proponent intending to submit an application for envirorahaaothorisation in
terms of the Environmental Impact Assessment (EIA) Regulations 20 dnersded, to
screen their proposed site for any environmental sensitivity. Offispederest for this
report are the potential presences of S OOHG pVHQVLWhadH a@D QaV VSHFL

study area.
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Extinct (EX) A

Extinct in the Wild (EW)
Regionally Extinct (RE)

Critically Endangered, Possibly Extinct (CR PE)

Critically Endangered (CR)

Adequate Data || Threatened

Endangered (EN) Species

| Vulnerable (VU)

Evaluated

ALL
SPECIES

Not
Evaluated

Increasing Risk of Extinction

Adequate Data

Not Evaluated (NE)

- Extinct Other Categories of Conservation Concern N: Non-lUCN category; IUCN equivalent is
Least Concern (LC). Such species are still
- Threatened No Conservation Concern considered of Conservation Concern.

Figure 6 5HG /LVW FDWHJRULHV XVHG LQ WKLV UHSRUW DV GHOLQHDWHG
African Plants (version 2020;http://redlist.sanbi.org/redcat.php ).

The lists obtained from these databases were also usettifyigeotected plant species. Such
species are protected by NEM:BA, as well as other provinetaslation (see section 2.7). No
person may sell, buy, transport, destroy, or harvest a protected plaottwat permit from the
relevant authority.

Finally, the lists obtained from these databases were usddrttfy invasive alien plant species
(IAPs) that are listed in the NEM:BA A&IS Regulations. IAPs can dominaie,eaven replace,
native flora. Therefore, they have the ability to completely transtherstructure, composition,
and functioning of ecosystems. IAPs must be controlled, and preferably exddimatmeans of an

eradication and monitoring program (see below for details).

3.3.138) NEM:BA Allen and Invasive Sigcies Regilations

The NEM:BA A&IS Regulations is the most current legislation regaydAPs. The list of Alien
Invasive Species was published in August 2014 in terms of NEM:BA. Tiee And Invasive
Species Regulations were published in the Government Gazette No. 4418RFa8ruary 2021.
The legislation requires the removal and/or control of Category 1a a@dP$bln addition, unless
authorised in terms of the National Water Act, no land user may &bkiegory 2 IAPs to occur

within 30 meters of the 1:50 year flood line of a river, stream, springrahathannel in which
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water flows regularly or intermittently, lake, dam, or wetland. Category 3 IARdsr@rohibited

from occurring close to a watercourse.
The NEM:BA A&IS Regulations categories are, briefly, as follows:

x Caegory la Invasive species requiring compulsory control. All specimens must be
removed and destroyed, and the species must be eradicated from tbameent. No
permits will be issued.

x Cdegory 1b: Invasive species requiring compulsory control as part of an invegemes
control program. All specimens must be removed and destroyed tis@sed APs can have
such a high invasive potential, infestations may qualify for a gowamhreponsored
invasive species management program. No permits will be issued.

x Caegory2: Invasive species regulated by area. A demarcation perraguged to import,
possess, grow, breed, move, sell, buy, or accept as a gift any Category 2 IABsnk® p
will be issued for Category 2 plants to exist in riparian zones.

x Caegory 3: Invasive species regulated by activity. An individual plant peisniequired
to undertake restricted activities such as importing, posggsgiowing, breeding, moving,
selling, buying, or accepting as a gift any Category 3 IAPs. Noitsewil be issued for

Category 3 plants to exist in riparian zones.

According to the NEM:BA A&IS Regulations, any person in control of a CategobpR& must
immediately:

x Notify the competent authority in writing; and
x Take steps to manage the listed invasive species in compliafce wit
0 Section 75 of NEM:BA;
o The relevant invasive species management program developedma tf
regulation 4; and

x Any directive issued in terms of section 73(3) of NEM:BA.

3.3.2. Community Composition: Vegetation Types

The vegetation types (and their conservation statuses) of the stugdwsnsall as the broader
regions surrounding the study area, were determined using the South AfricaraNdégetation
Map RU VLPSO\ [(CayaldhDed gl., 2018; Mucina & Rutherford, 2006; South African
National Biodiversity Institute, 2018) and the National List of Threaté&tesystems (2011). The

latest version of VegMap was consulted to check for any updates oégpective regions.
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Although vegetation descriptions given in this report are as pgMdp 2006, these units were

cross-validated with VegMap 2018 to ensure their extents remained the same.

4. Assessment Approach and Methodology: Fieldwork Phase

Briefly, the field surveys aimed to investigate the following on-site aspect

x The occurrence of SCC and protected plant species;
x The specific vegetation types (identification, classificatiod, delineation); and

x The specific habitat/community types (classification and delioehgti

4.1.1. Botanical Assessment Details

The botanical survey was conducted on 20 and 21 February 2023. This timeftamoetside the
optimum surveying period (which is generally accepted to be during sprohghe beginning of
summer; also see section 2.6 for assumptions and potential bmsatHowever, the region of
study area received ample rainfall some time prior to the site amnd the vegetation was therefore

in a good condition for surveying.

Surveying was done within specifically targeted areas that wereiypetcas ecologically distinct
and/or sensitive based on the results obtained from the desktopressest plant community
types (sections 3.1 and 3.2). This was to optimize coverage geaféom a rapid, but efficient,

vegetation and ecological assessment at each survey area.

The botanical assessment was conducted by surveying fixed-pomopleafficient size within

each community type, which were also supplemented withdtimeanders (Goff et al., 1982)
within the respective community types. The combination of single{pant plots, supplemented
with timed random meanders, are highly efficient for conducting fioraalyses. This allows
plant species coverages and SCC occurrences to be rapidlgtedtias well as the compilation of
adequate plant species lists, thereby giving a prompt indicatiootarfical diversity. Other useful
observations were also recorded within each community type, examfpleich include

ecological condition and current impacts (e.g., livestock grazing and defgeeesion), general

vegetation density and physiognomic characteristics, habitat natdstha presence of any
sensitive features (e.g., wetlands and drainage lines) whereadgliFinally, any opportunistic

observations were also made while surveying.

Various field guides and identification manuals were used for plantification (Bromilow, 2010;
Duncan et al., 2020; Fish et al., 2015; Henderson, 2020; Shearing & van Heerdery&008;
Oudtshoorn, 2012; Van Wyk et al., 2009), and are listed in section 9.
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4.1.2. Sensitivities: Terrestrial Site Ecological Importance

The most current impact assessment methodology, namely the &libgiEal Importance (SEI),
was followed here, as proposed by Beidelines for the implementation of the Terrestrial Fauna
and Terrestrial Flora Species Protocols for environmental imisetsaments in South Africa
(South African National Biodiversity Institute, 2020).

The different plant community types within the study area wereeadgkd and identified based on
field observations and satellite imagery (also see section :hé3eTplant community types were
assigned Ecological Importance (El) categories based on their eablogegrity, conservation
value, functionality, ecosystem processes, and the presence/absence of SCC.

Specifically, Site Ecological Importance (SEI) is a function of twatdis (Figure 7): 1) The
Biodiversity Importance (BI) of the receptor (e.g., SCC, the vegetation/fanmagnity, or habitat
type) and Receptor Resilience (RR; the resilience of the re¢eptmpacts). Bl is in turn a function
of Conservation Importance (CI; the importance of a site for supgdstodiversity features of
FRQVHUYDWLRQ FRQFHUQ WKDW DUH)SUMKH QW F B 8% RWUKH POQF
to maintain its structure and functions, compared to its known or prédta¢ée under ideal

conditions) of the receptor.

Bl and SEI are both calculated using respective risk matrices (RByuse, Fl, and RR categories
are all circumscribed by various criteria (see Table 1, Tatde® Table 3). The various criteria
per category may be applied in combination or in isolation. See F&dce guidelines on
interpreting the resulting SEI categories.

In this report, the SEI is evaluated here for each plant community type.
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Conservation Functional
Importance Integrity
(CI) (FI)

Biodiversity . .
The importance of a site for supporting Importance A measure of the ecological condl_tlon
biodiversity features of conservation of the impact receptor as determined
concern present, e.g., populations of (BI) by its remaining intact and functional
IUCN Threatened and Near Threatened area, its connectivity to other natural
species (CR, EN, VU, and NT), Rare areas, and the degree of current
species,  range-restricted  species, persistent ecological impacts.
globally  significant  populations  of
congregatory species, and areas of
threatened ecosystem types, through
predominantly natural processes.
Receptor
Resilience
The biodiversity importance of the
(RR) . -
receptor (e.g., Species of Conservation
Concern, the vegetation/faunal
community, or habitat type present on
The resilience of the receptor (e.g., the site).

Species of Conservation Concern, the
vegetation/faunal community, or habitat
type present on the site) to impacts.
Site Ecological
Importance

(SEI)

o=

The Site Ecological Importance (SEI) is a function of Biodiversity Importance (BI) and Receptor
Resilience (RR). BI is in turn a function of Conservation Importance (CI) and Functional Integrity (FI).
SEI is used to spatially identify the different areas of importance for a species for a proposed development
site. It facilitates transparent and comparable reporting of the potential impacts of development, and is a
standardized metric for identifying site-based ecological importance for species in relation to a proposed
project with a specific footprint/PAOI and suite of anticipated activities. It allows for rapid spatial inspection
and evaluation of impacts of proposed developments within the context of on-site habitats and SCC, and also
facilitates integration of inputs from different specialist studies.

Figure 7: Details on the factors that contribute to the Site Ecological Importance value. Also see Figure
8.
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Step @ Functional Conservation Biodiversity
Integrity + Importance — Importance
(FI) (Cl) (BI)

N\

| Conservation Importance (CI) |

Very Highl High | Medium | Low |Very Low
R Very Hion | very rign | igh | meaiuin| RTINS
55| rion TR I I [ [ ow |
28 oo TN TN IEEIT [ tow ] [Very Lov ]
8 o MIIGH NG| v || Low | veryion)
W= very Low VMG [ Low | Very Low |[ Very Low || Very Low |
Very High
Ste @ Receptor Biodiversity Site Ecological
P Resilience Importance — Importance m
o " PE
\
| Biodiversity Importance (BI) |
= Very High | High | Medium | Low | VeryLow
£| ver Low
.8 ton
%_E Medium VG [ Low ][ Very Low |
£5| — vion I IOTIN [ Low ] [very Low ] [very Low ]
& & very High [IVECM [ Low ][ Very Low |[ Very Low |[ Very Low |

Step @

SEI

| Interpretation in Relation to Proposed Development Activities

Avoidance mitigation — no destructive development activities should be considered.
. Offset mitigation not acceptable/not possible (i.e., last remaining populations of species,
Very High = - ; ;
last remaining good condition patches of ecosystems/unique species assemblages).
Destructive impacts for species/ecosystems where persistence target remains.

Avoidance mitigation wherever possible. Minimisation mitigation — changes to project
infrastructure design to limit the amount of habitat impacted, limited development
activities of low impact acceptable. Offset mitigation may be required for high impact
activities.

High

Minimisation and restoration mitigation — development activities of medium impact
acceptable followed by appropriate restoration activities.

Medium

Minimisation and restoration mitigation — development activities of medium to high

Low impact acceptable followed by appropriate restoration activities.

Minimisation mitigation — development activities of medium to high impact acceptable
and restoration activities may not be required.

Very Low

Figure 8: Calculations, scores, process, and guidelines for calculating and interpreting Site Ecologal
Importance categories (South African National Biodiversity Institute, 2020).
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Table 1: Details regarding Conservation importance (Cl) categories.

Conservation Importance

Fulfilling criteria

Very high

Confirmed or highly likely occurrence of CR, EN, VU or Extremely Rare d@ic@lly Rare species that have a global EOO of < 18 km
Any area of natural habitat of a CR ecosystem type or large area (> 0.1% of the tg&tbetdgpe extent of natural habitat of EN ecosystem type.

Globally significant populations of congregatory species (> 10% of globalagtam).

High

Confirmed or highly likely occurrence of CR, EN, VU species that havetalgtOO of > 10 ki IUCN threatened species (CR, EN, VU) must be lis
under any criterion other than A. If listed as threatened only under Critriolude if there are less than 10 locations or < 10 000 maturedodigi
remaining.

Small area (> 0.01% but < 0.1% of the total ecosystem type extent) of natoitat bf EN ecosystem type or large area (> 0.1%) of natural habitat ¢
ecosystem type.

Presence of Rare species.

Globally significant populations of congregatory species (> 1% but < 1@flelodl population).

Medium

Confirmed or highly likely occurrence of populations of NT species, thredtgpecies (CR, EN, VU) listed under Criterion A only and which have 1
than 10 locations or more than 10 000 mature individuals.

Any area of natural habitat of threatened ecosystem type with status of VU.
Presence of range-restricted species.

> 50% of receptor contains natural habitat with potential to support SCC.

Low

Confirmed or highly likely occurrence of populations of NT species, thredtgpecies (CR, EN, VU) listed under Criterion A only and which have i
than 10 locations or more than 10 000 mature individuals.

Any area of natural habitat of threatened ecosystem type with status of VU.
Presence of range-restricted species.

> 50% of receptor contains natural habitat with potential to support SCC.

Very Low

No confirmed and highly unlikely populations of SCC.
No confirmed and highly unlikely populations of range-restricted species.

No natural habitat remaining.
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Table 2: Details regarding Functional Integrity (FI) categories.

Functional Integrity

Fulfilling criteria

Very high

Very large (> 100 ha) intact area for any conservation status of ecodypenr > 5 ha for CR ecosystem types.
High habitat connectivity serving as functional ecological corridors, limited road nebetwieen intact habitat patches.

No or minimal current negative ecological impacts with no signs of major isagtéince (e.g. ploughing).

High

Large (> 20 ha but < 100 ha) intact area for any conservation staaesyfstem type or > 10 ha for EN ecosystem types.
Good habitat connectivity with potentially functional ecological corridors and a rggutsd road network between intact habitat patches.

Only minor current negative ecological impacts (e.g. few livestock utilising esigano signs of major past disturbance (e.g., ploughing)
good rehabilitation potential.

Medium

Medium (> 5 ha but < 20 ha) semi-intact area for any conservation staossystem type or > 20 ha for VU ecosystem types.

Only narrow corridors of good habitat connectivity or larger anépasor habitat connectivity and a busy used road network betweenhaldizt
patches.

Mostly minor current negative ecological impacts with some major impacts €stgblished population of alien and invasive flora) and a
signs of minor past disturbance. Moderate rehabilitation potential.

Low

Small (> 1 ha but <5 ha) area.

Almost no habitat connectivity but migrations still possible across somdéfied or degraded natural habitat and a very busy used road ne
surrounds the area. Low rehabilitation potential.

Several minor and major current negative ecological impacts.

Very Low

Very small (< 1 ha) area.
No habitat connectivity except for flying species or flora with wind-dispersedss

Several major current negative ecological impacts.
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Table 3: Details regarding Receptor Resilience (RR) categories.

Recepor Reslience

Fulfilling aiteria

Very high

Habitat that can recover rapidly (~ less than 5 years) to resttB@o>of the original species composition and functionality of
receptor functionality, or species that have a very high likelihood of rérgaitt a site even when a disturbance or impau
occurring, or species that have a very high likelihood of returning to a site once the disturbam@eibhas been removed.

High

Habitat that can recover relatively quickly (<l® years) to restore > 75% of the original species composition and functiae
the receptor functionality, or species that have a high likelihood ofmergat a site even when a disturbance or impact is occut
or species that have a high likelihood of returning to a site once the disturbance ohiasgdaeen removed.

Medium

Will recover slowly (~ more than 10 years) to restore > 75% of the origieales composition and functionality of the recef
functionality, or species that have a moderate likelihood of remaining &t evsit when a disturbance or impact is occurring
species that have a moderate likelihood of returning to a site once the disturban@cbhaspjeen removed.

Low

Habitat that is unlikely to be able to recover fully after a relativartg Iperiod: > 15 years required to restore ~ less than 50%
original species composition and functionality of the receptor functionality egiespthat have a low likelihood of remaining
site even when a disturbance or impact is occurring, or species thatlbaviékalihood of returning to a site once the disturbal
or impact has been removed.

Very Low

Habitat that is unable to recover from major impacts, or speciesribanlikely to remain at a site even when a disturbant
impact is occurring, or species that are unlikely to return to a site once the distudbampact has been removed.
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4.1.3. Impact Assessment Methodology

A description of what causes the
impact, what will be impacted,
and how it will be impacted.

The lifetime of the Describes whether the impact will
impact. This can range be site specific (limited to the
from a very short immediate area or development
duration up to being Nature area), local, or regional/
permanent. provincial.
Duration SIGNIFICANCE: Extent
Low
High
Magnitude Probability

Describes how small or large the
impact will be on the receiving
environment, ranging from only
minor up to very high, which will
result in complete destruction and
cessation of ecological patterns,
processes, and functions.

The likelihood of the impact
actually occurring. Ranges from
highly  improbable, and  will
therefore likely not occur, up to
definite, and will therefore certainly
occur regardless of any mitigation
measures.

D L

The Significance of Environmental Impacts is
ultimately determined through a synthesis of the
Nature, Extent, Duration, Magnitude, and
Probability of occurence of the impact, and is
determined to be either Low, Medium, or High.
Finally, the impact direction can be either
positive, negative, or neutral.

Figure 9: Details on the factors that contribute to the Significance of Environmental Impacts value. Also
see Figure 10.

The Significance of Environmental Impacts was used to assegsphets and risks associated
with the proposed activities. It is a primarily function of 1) finesent environmental aspects that
are to be impacted on, 2) the probability of an impact occurring, and 8ptisequence of such an
impact occurring before, and after, implementation of proposed mitigation me&ueesically,
the Significance of Environmental Impacts is assessed by uigen@escriptive), extent (scale),
duration, magnitude (severity), probability (certainty), and direction (negaguéral, or positive)

(Figure 9), and is calculated using specific weightings as determinduehyde of proposed

EcoFloristix Specialist Botanical Consulting PAGEO



Terrestrial Biodiversity Impact Assessment April 2025

activities (Figure 10). Implicitly considered is the degree tactvkhe impact can be reversed, may

cause irreplaceable loss of resources, and/or can be mitigated.
The following project phases and impacts are usually assessed:

x Construction;
x Operation; and

x Decommissioning.

Significance of Environmental Impacts =

(Extent + Duration + Magnitude) x Probability

* Site Specific (1) * Very Short Term: < 1 year (1) * Small Impact (2) « Highly Improbable (1)
* Local [Surrounding Areas] (3)| [ » Short Term: 1 to < 5 years (2) * Minor Impact (4) * Improbable (2)

* Regional/Provincial (5) * Moderate Term: 5 to < 15 years (3) | | « Moderate Intensity (6) * Probable (3)

* Long Term: 15 to < 30 years (4) * High Intensity (8) « Highly Probable (4)

* Permanent: > 30 years (5) * Very High Intensity (10)||  Definite (5)

Significance Weightings:

<30 30-60 > 60
LOW HIGH

> Impact has little real effects.

> Environmental  resources  will
withstand stress and be able to
return to pre-impacted state within
short-term.

> Impact would NOT have a direct
influence on the decision process
to develop in the area.

> Impact is real and sufficiently
important to require mitigation
and management measures.

> Environmental resources with
reduced ability to withstand
stress and return to pre-impacted
state within medium to long-term.

> Impact COULD influence the
decision process to develop in the
area unless effectively mitigated.

> Environmental resources mostly
destroyed; capacity to respond
to, and withstand, stress has
been or is close to being
exceeded.

> Impact MUST have an influence
on the decision process to
develop in the area.

> Proposed activity should be
terminated if mitigation cannot be
effectively implemented.

Figure 10: Weightings and steps for calculating Significance of Environmental Impacts value.
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5. Results

5.1. Desktop Analyses. Ecologically Important Landscape Features

5.1.1. Ecosystem Threat Status

Legend

Project Layout

[ Crushing Area

] Mining Area

NBA 2018: Ecosystem Threat Status
ELc

Provincial Context

Date: February 2023
Compiler Dr J-H Keet
Map Datum: GCS WGS 84 (EPSG 4326)

A
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EcoFloristix

Specialist Botanical

Figure 11: Ecosystem Threat Status, according to the National Biodiversity Assessment 201&ssociated
with study area.

According to the National Biodiversity Assessment 2018 spatial efdfas study area is located
within an LC ecosystem (Figure 11; see section 3.2.1 for more datailsotes on Ecosystem
Threat Status categories). Therefore, the proposed activitiesovihave an impact on national
Ecosystem Threat Status targets.
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5.1.2. Ecosystem Protection Level

Legend

Project Layout

[ Crushing Area

[ Mining Area

NBA 2018: Protection Levels
[ Poorly Protected (PP)

Provincial Context

Date: February 2023
Compiler Dr J-H Keet
Map Datum: GCS WGS 84 (EPSG 4326)

EcoFloristix

Figure 12: Ecosystem Protection Level, according to the National Biodiversity Assessment 2018,
associated with study area.

According to the National Biodiversity Assessment 2018 spatial etataes study area is located
within a PP ecosystem (Figure 12; see section 3.2.1 for more dmtdilaotes on Ecosystem
Protection Level categories). Fortunately, the current extent of tbiispegetation types remains
large, and the proposed activities will likely not have an impaatational ecosystem protection
levels and targets regarding the respective vegetation types.
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5.1.3. Critical Biodiversity Areas and Ecological Support Areas
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Figure 13: Locality of Critical Biodiversity Areas in the study area.

According to the Western Cape Biodiversity Spatial Plan datasetullg area is located within
an ONA (Figure 13; see section 3.2.4 for more details and notes on CBA andaEgjaries).
Furthermore, the study area is surrounded by ESA1 (Central Karoo) areastotth south, and
west. These coincide primarily with ephemeral streams/dyaitiaes. Three very small sections
of ESA2 (Central Karoo) also occur near the study area (to the west and southg¢se are likely
artefacts of the algorithms that produced these areas sincdltb@yfarm to ESA1 standards, and

are the same plant community types that occur within these ESAL areas.
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5.1.4. National Protected Area Expansion Strategy
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Figure 14: Study area locality in relation to designated areas of the National Protected Area Expansion
Strategy.

The study area is not located within any NPAES Areas or any Foimfi@alrial Protected Areas
(Figure 14; see section 3.2.3 for more details and notes on the NPAES). The neareéStANEAE
(Upper Karoo) is located approximately 18 km west of the study area, thbileearest Formal
Protected Area (Steenbokkie Private Nature Reserve) i®tbapproximately 16 km southwest of
the study area. The nearest Conservation Area (Karoo Nationali®brkated approximately 30

km southwest of the study area.

The proposed development will therefore not have an impact on NPA& &aggets.
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5.1.5. Hydrological Setting and National Freshwater Ecosystem Priority Areas

Legend
O Study Arca
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Figure 15: Ecosystem Threat Status, according to the South African Inventory of riland Aquatic
Ecosystems, of rivers and protection level of wetland ecosystems in the study area, as wehs National
Freshwater Ecosystem Priority Areas.

No threatened rivers systems, or wetlands, as determined by SAIIAE,re@uthe study area
(Figure 15; see section 3.2.4 for more details and notes on the SATIAdESite access road crosses
a FEPA river (Platdoring). However, this is an existing access roadavabncrete bridge at the
crossing point, and as such does not pose a problem for the proposed activities.

EcoFloristix Specialist Botanical Consulting PAGE6



Terrestrial Biodiversity Impact Assessment April 2025

5.1.6. Renewable Energy Projects
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Figure 16: Renewable energy applications and projects, according to the SA RenewableEnergy EIA
Application Database (REEA), in the broader regions surrounding the study area.

A number of existing and planned applications for PV, wind, and solateR®lopments occur in
the broader regions surrounding the study area (Figure 16), according toRem&Aable Energy
EIA Application Database (REEA; data obtained from httpsg/egvironment.gov.za/ were
accurate as per February 2023). The cumulative impact of allghgisets will likely be moderate
in conjunction with the destructive nature of the proposed actiwati#ss project. The closest of

these proposed facilities is 20 km to south west of study area.

5.2. Desktop Analyses.: Botanical Assessment

5.2.1. Vegetation Types

According to VegMap, the entire study area overlaps with two sggettypes, namely Gamka
Karoo (NKI 1) and Upper Karoo Hardeveld (NKu 2) (Figure 17 and Figure 18). Anatbetation
type also occurs in the region of the study area, namely Karoo R{A&ie6). All of these
vegetation types are briefly described here.
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Legend
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Figure 17: Vegetation types (according to VegMap 2018) for the study area, as well as the general region. This map is specifically zoomed out to show the broader
extent of each vegetation type surrounding the study area.
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Figure 18: Study area specific vegetation types, according to VegMap 2018.
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5.2.13) Gamka Karoo (NK1 1)

Occurs from approximately the edge of the Gamka basin catclameantn the west to about the
Kariega River in the east, with an altitudinal range of S0A00 m. It is characterized by extremely
irregular to slightly undulating plains covered with dwarf spiny shrublamdimiated by Karoo
dwarf shrubs with a rare occurrence of low trees. Dense stands of drosigtartegrasses cover
broad sandy bottomlands, especially after abundant rains. It is dhe pfost arid units of the
Nama-Karoo Biome, with rainfall mainly in autumn and summer. Stromth-neesterly winds

occur in winter.

Conservation: LC according to RLE. Target: 21%. About 2% statutorily conservied Katoo
National Park and some in private reserves, such as Steenbokkie Ridtate Reserve (near
Beaufort West). Only a small part has undergone transformation. TheSallesa kafis a serious

infestation problem locally. Erosion is moderate (78%), low (11%), and high (11%).

Table 4: Key species associated with Gamka Karoo (NKI 1).

IMPORTANT SHAECIES

Growth Form KeySpedes G p'RPLOWq
Lycium cinereum (d), Rhigozum obovatum (d), Cadaba aphylla, os@austro-
Tall Shrubs africana, Ehretia rigida subsp. rigida, Lycium oxycarpum, Melianthus caim
Rhus burchellii

Lycium cinereum (d), L. oxycarpum (d), Rhigozum obovatumAa}cia karroo,
Cadaba aphylla, Lycium schizocalyx, Rhus burchellii, Sisyndite spartea

Tall Shrubs

Chrysocoma ciliata (d), Eriocephalus ericoides subsp. ericoides (d), E. spa,
(d), Felicia muricata (d), Galenia fruticosa (d), Limeum aethiopicum (d), Pe
incana (d), Pteronia adenocarpa (d), Rosenia humilis (d), Aptosimuvising,

Asparagus burchellii, Blepharis mitrata, Eriocephalus microphyllus

pubescens, Felicia filifolia subsp. filifolia, F. muricata subsp. cinerascens, G|
Low Strubs secunda, Garuleum bipinnatum, G. latifolium, Gomphocarpus filifor
Helichrysum lucilioides, Hermannia desertorum, H. grandiflora, H. spii
Melolobium candicans, Microloma armatum, Monechma spartioides, Pe
pinnatisecta, Plinthus karooicus, Polygala seminuda, Pteronia glauca, P. g
P. viscosa, Selago geniculata, Sericocoma avolans, Zygophyllum microcarg
microphyllum

Ruschia intricata (d), Aridaria noctiflora subsp. straminea, Crassula mu.
Drosanthemum lique, Galenia sarcophylla, Kleinia longiflora, Ruschia sp.

Swccaulent Strubs S .
Salsola tuberculata, Sarcocaulon patersonji, Trichodiadema barbatum, T}
sinuata var. linearis

Seniparasitic Shrub Thesium lineatum

EcoFloristix Specialist Botanical Consulting PAGBEO



Terrestrial Biodiversity Impact Assessment April 2025

Gazania lichtensteinii (d), Chamaesyce inaequilatera, Dicoma capensis, (
Herbs glandulifera, Lepidium africanum subsp. africanum, L. desertorum, Les
pauciflora var. pauciflora, Leysera tenella, Osteospermum microphy
Sesamum capense, Tetragonia microptera, Tribulus terrestris, Ursinia nang
Gehytic Herbs Drimia intricata, Moraea polystachya
Aristida congesta (d), A. diffusa (d), Fingerhuthia africana (d), Stijpagrostis (
Graninoids (d), S. obtusa (d), Aristida adscensionis, Cenchrus ciliaris, Digitaria argprag
Enneapogon desvauxifi, Enneapogon scaber, Eragrostis homomal
lehmanniana, E. obtusa, Tragus berteronianus, T. koelerioides
BIOGEOGRAPHICALLY IMPORTANT SFECIES
Key Spedes G p'RPL QW
Growth Form Y FB P . a
(*Endemic to Grea Karoo Basdn)
Hereroa latipetala, H. odorata* Pleiospilos compactus (southern and w
Swaulent Strubs - , '0 . . P p (
limits of distribution), Rhinephyllum luteum, Stapelia engleriana*
Gehytic Herb Tritonia tugwelliae*
Low Shrub Felicia lasiocarpa*
Sweulert Herbs Piaranthus comptusTridentea parvipuncta subsp. parvipuncta*
Graminoid Oropetium capense (westernmost limit of distribution)
ENDEMI C SPECIES
Growth Form KeySpedes G p'RPLOWq
Chasmatophyllum stanleyi, Hereroa incurva, Hoodla dregei, Ru.
Sweulent Strubs P .y 4 g
beaufortensis
Low Shrubs Jamesbrittenia tenuifolia
Herb Manulea karrooica
Suwcculent Herb Pilaranthus comptus

5.2.1.0 Upper Karoo Hardeveld (NKu 2)

Distributed in the Northern, Western, and Eastern Cape Provincesitamtiserete areas of slopes
and ridges, including dolerite dykes and sills, with an altitudinal rahde000 s1 900 m. It is
characterized by steep slopes of koppies, butts, mesas, rémdfghe Great Escarpment covered
with large boulders and stones supporting sparse dwarf Karoo scrub witindtolerant grasses.

In the eastern part the climate is very close to that of Karoo Escarpment.

One of the richer floras of the Nama-Karoo Biome, this type also contains argigbstumber of
diagnostic species relative to the surrounding extensive flatstieeEastern, Northern, and
Western Upper Karoo vegetation units). Examples are the widespeceadence ofAsparagus

mucronatusA. striatus Cissampelos capensBachypodium succulentym®higozum obovatum
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and Cenchrus ciliarisn this unit. Many of the endemic species listed are found alongreet G

Escarpment part of this vegetation type.

Conservation: LC according to RLE. Target: 21%. Only about 3% statutorily codsentke

Karoo National Park and Karoo Nature Reserve. Small percentageatiscted in private reserves

such as the Rupert Game Farm. Erosion is moderate (64%) and high (2%).

Table 5: Key species associated with Upper Karoo Hardeveld (NKu 2).

IMPORTANT SFECIES

Growth Form

KeySpedes G p'RPLOWq

Tall Shrubs

Lycium cinereum (d), Rhigozum obovatum (d), Cadaba aphylla, osfaustro-
africana, Ehretia rigida subsp. rigida, Lycium oxycarpum, Melianthus caim
Rhus burchellii

Low Shrubs

Chrysocoma ciliata (d), Eriocephalus ericoides subsp. ericoides (d), B
lateriflorus (d), Felicia muricata (d), Limeum aethiopicum (d), Pteronia glagc
Amphiglossa triflora, Aptosimum elongatum, A. spinescens, Aspal
mucronatus, A. retrofractus, A. striatus, A. suaveolens, Eriocephanessens
Euryops annae, E. candollel, E. empetrifolium, E. nodosus, Felicia filifdigps
filifolia, Garuleum latifolium, Helichrysum lucilioides, H. zeyheri, Herman
filifolia var. filifolia, H. multiflora, H. pulchella, H. vestita, Indigofera sessilifol
Jamesbrittenia atropurpurea, Lessertia frutescens, Melolobium candica
microphyllum, Microloma armatum, Monechma incanum, Nenax micropf
Pegolettia retrofracta, Pelargonium abrotanifolium, P. ramosissimum, P
globosa, P. spinescens, Plinthus karooicus, Polygala seminuda, P
adenocarpa, P. sordida, Rosenia humilis, Selago albida, Solanum capense
halimifolia, Tetragonia arbuscula, Wahlenbergia tenella

Succulent Shrubs

Aloe broomii, Drosanthemum lique, Faucaria bosscheana, Kleinia long
Pachypodium succulentum, Trichodiadema barbatum, Zygophyllum flexuos

Semparasitic Shrub

Thesium lineatum (d)

Herbs

Troglophyton capillaceum subsp. capillaceum, Dianthus caespitosus

caespitosus, Gazania krebsiana, Lepidium africanum subsp. africanureyal
tenella, Pelargonium minimum, Sutera pinnatifida, Tribulus terrestris. Geof
Herbs. Albuca setosa, Androcymbium albomarginatum, Asplenium cord,
Boophone disticha, Cheilanthes bergiana, Drimia intricata, Oxalis depressa

Graminoids

Aristida adscensionis (d), A. congesta (d), A. diffusa (d), Cenchrus cilidyi
Enneapogon desvauxii (d), Eragrostis lehmanniana (d), E. obtuSpahbolus
fimbriatus (d), Stipagrostis obtusa (d), Cynodon incompletus, Digitariatiesia
Ehrharta calycina, Enneapogon scaber, E. scoparius, Eragrostigacuby
nindensis, E. procumbens, Fingerhuthia africana, Heteropogon con
Merxmuellera disticha, Stipagrostis ciliata, Themeda triandra, Ti
berteronianus, T. koelerioides

ENDEMIC TAXA
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Aloe chlorantha, Crassula barbata subsp. broomii, Delosperma robi
Suwcaulent Shrubs . .
Sceletium expansum, Stomatium suaveolens.
Cineraria polycephala, Euryops petraeus, Lotononis azureoides,
Low Shrubs p' veep yops P
magnakarooica
Tall Shrub Anisodontea malvastroides
Herbs Cineraria arctotidea, Vellereophyton niveum
Suweaulent Herbs Adromischus fallax, A. humilis
Gethyllis longistyla, Lachenalia aurioliae, Ornithogalum paucifolium su
Gehytic Herbs V gisty g P
karooparkense
5.2 1c) Karoo Riviere (AZi 6)

Distributed in the Western and Eastern Cape Provinces. This tregdyge is embedded within
the Koedoesberge-Moordenaars Karoo, Prince Albert Succulent Karoo, Gard@ Eastern
Lower Karoo, and southern parts of the Eastern Upper Karoo, as waitasf the Albany Thicket
Biome south of Cradock. It is characterized by narrow riverine flatsmsting a complex oficacia
karrooor Tamarix usneoidethickets (up to 5 m tall), and fringed by tala/so/adominated
shrubland (up to 1.5 m high). In sandy drainage liS&gagrostis namaquensigy occasionally
also dominate. Mesic thicket forms in the far eastern patthisfregion and may also contain
Leucosidea serice&®hamnus prinoidesnd Ehrharta erectd he climate is subarid on the whole.

Conservation: LC according to RLE. Target 24%. Only about 1.5% statutorily conserved in the
Karoo National Park, as well as in the Aberdeen, Bosberg, Commandopaiftkapoort, and
Karoo Nature Reserves, and in about 10 private reserves, mainly feetggme farming. Some

12% transformed for cultivation and building of dams, including Beaufort West, Beddee
Hoop, Floriskraal, Kommandodrift, Lake Arthur, Leeu-Gamka, Mentz, andrywiaveldspas
Dams. Frequent disturbance (floods, concentrated grazing pressure), andtexssoput of
nutrients, increase the vulnerability of these habitats to invasiafieof woody species such as
Agave americanaDpuntia speciesProsopisspecies,Salix babylonicaand Schinus molleand

forbs includingAtriplex eardleyagA. lindleyi subsp.inflata Cirsium vulgare Salsola kafiand

Schkuhria pinnata
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Table 6: Key species associated with Karoo Riviere (AZi 6).

IMPORTANT SFECIES
Riparian Thickets
Growth Form KeySpedes G p'RPLOWq
Small Trees Acacia karroo (d), Rhus lancea (d)
Tall Shrubs Diospyros lycioides (d), Tamarix usneoides (d), Cadaba aphylla, Eurledata,
Grewia robusta, Gymnosporia buxifolia, Melianthus comosus
Low Shrub Asparagus striatus
Sweculent Shrubs Lycium cinereum (d), Amphiglossa callunoides, Lycium hirsutum, L. oxyear
Rocky Slopes d River Camals
Graminoid Stipagrostis namaquensis (d)
Alluvial Shrublands & Herblands
Low Shrubs Ballota africana, Bassia salsoloides, Carissa haematocarpa, Pentzia incana
Graminoids Cynodon incompletus (d), Cenchrus ciliaris, Cyperus marginatus
Reeal Beds
Megagraminoid Phragmites australis (d)
ENDEMIC SPECIES
Alluvial Shrublands & Herblands
Graminoid /solepis expallescens

5.2.2. Species of Conservation Concern and General Species Occurrences

Only SCC and protected plant species that might potentially @acthe study area and the broader
surrounds, as predicted by online databases (see section 3.3.1), duia lisie section. The field
survey(s) aimed to validate which of these species occur withistuldg area, and whether any
additional species were present that may not yet have been eaordficial databases (see
section 5.3.2). Also see section 2.7 for the key legislation that wasauaesess SCC and protected

plant species.

A total of 640 species have been recorded within the broader area (seeld¥ct@irthis, the top

three representative families were Asteraceae (123 spp.), Pqd@tesgp.), and Aizoaceae (44

spp.).
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This list included a total of 1 SCC (VU) and 50 protected spé€iasle 7; note that some of the
Threatened/Rare species might also be protected; thus some owggtdamccur between these
numbers). Of specific note Budouinia esterhuysenig¥VU). This is not a Nama Karoo species,
but instead a rare montane resprouter known from two locations in thRitExMountains and

Stettynsberg. It almost surely represents an error (either ¢aétyodata of the record was not
accurately recorded in the field, or it was not accuratelyuceghtonline). Therefore, this species

does not present any concerns, since it will not occur in the study area or surrounds.

The initial screening report also revealed the potential presginaa additional two Medium
Sensitive species, namely species 383 and 945 (for their protebgadentities of these species
will not be made public).

Table 7. Species of Conservation Concern that have been recorded within the broader region
surrounding the study area, as per the SANBI POSA online database.

Family Species IUCN Psrgf]gl']‘l’e“
Bruniaceae Audouinia esterhuyseniae _ 4
Apocynaceae Stapelia engleriana DD 4
Santalaceae Thesium sonderianum DD
Amaryllidaceae Gethyllis longistyla LC 4
Amaryllidaceae Gethyllis villosa LC 4
Amaryllidaceae Haemanthus humilis subsp. humilis LC 4
Anacampserotaceae  Anacampseros albidiflora LC 4
Anacampserotaceae  Anacampseros arachnoides LC 4
Apocynaceae Carissa bispinosa LC 4
Apocynaceae Ceropegia stapelifformis subsp. stapeliiformis LC 4
Apocynaceae Duvalia maculata LC 4
Apocynaceae Gomphocarpus filiformis LC 4
Apocynaceae Gomphocarpus fruticosus subsp. fruticosus LC 4
Apocynaceae Gomphocarpus tomentosus subsp. tomentosus LC 4
Apocynaceae Huernia barbata subsp. barbata LC 4
Apocynaceae Huernia thuretii LC 4
Apocynaceae Microloma armatum var. armatum LC 4
Apocynaceae Piaranthus comptus LC 4
Apocynaceae Piaranthus geminatus subsp. geminatus LC 4
Apocynaceae Stapelia grandiflora var. grandiflora LC 4
Apocynaceae Stapelia olivacea LC 4
Apocynaceae Tridentea jucunda LC 4
Apocynaceae Xysmalobium gomphocarpoides var. gomphocarpoic LC 4
Apocynaceae Xysmalobium gomphocarpoides var. parvilobum LC 4
Asphodelaceae Aloe broomii var. broomif LC 4
Asphodelaceae Aloe claviflora LC 4
Asphodelaceae Aloe humilis LC 4
Asphodelaceae Haworthia semiviva LC 4
Hyacinthaceae Lachenalia aurioliae LC 4
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Hyacinthaceae Veltheimia capensis LC 4
Iridaceae Gladiolus permeabilis subsp. permeabilis LC 4
Iridaceae Ixia marginifolia LC 4
Iridaceae Moraea cookii LC 4
Iridaceae Moraea crispa LC 4
Iridaceae Moraea polystachya LC 4
Iridaceae Moraea speciosa LC 4
Iridaceae Moraea unguiculata LC 4
Iridaceae Romulea atrandra var. esterhuyseniae LC 4
Iridaceae Romulea macowanii var. macowanii LC 4
Iridaceae Syringodea concolor LC 4
Iridaceae Tritonia florentiae LC 4
Iridaceae Tritonia laxifolia LC 4
Orchidaceae Eulophia hians var. hians LC 4
Orchidaceae Eulophia hians var. nutans LC 4
Orchidaceae Holothrix villosa var. villosa LC 4
Scrophulariaceae Diascia alonsooides LC 4
Scrophulariaceae Diascia capsularis LC 4
Asphodelaceae Haworthia marumiana var. marumiana NE 4
Anacampserotaceae  Anacampseros filamentosa subsp. filamentosa 4
Apocynaceae Ceropegia circinata 4
Iridaceae Moraea ciliata subsp. ciliata 4

5.2.3. Alien and Invasive Plant Species

A total of 33 alien plant species have been recorded within thectedrarea, with 9 of them being
listed invasive species within the NEM:BA A&IS Regulations, namely:

X Atriplex nummulariesubsp.nummularigOld man saltbush; Category 2)

X Cylindropuntia imbricat&mbricate cactus, Imbricate prickly pear; Category 1b)
X Cylindropuntia pallid4Pink-flowered sheathed cholla; Category 1a)

X Opuntia elatgOrange tuna; Category 1b)

X Opuntia ficus-indicgMission prickly pear, Sweet prickly pear; Category Multi)
X Opuntia microdasyly ellow bunny-ears, Teddy- bear cactus; Category 1b)

X Prosopis velutinéVelvet mesquite; Category Multi)

X Salsola kalifumbleweed; Category 1b)

X Tephrocactus articulatiy®ine cone cactus, Paper- spine cholla; Category 1a)

7KH LQVWDQFHY DERYH ZKHUH WKH SKUDVH p&DWSH BRWB 0XOW
Regulations listing depends on a specific context, and cexampions might be applicable. With

regards to the study area and surrounds, the following criteria are applicable:
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X Opuntia ficus-indicdisted as Category 1b, unless:

0 Spineless cactus pear cultivars and selections are used.

0 (Note: the fruits, if used for human consumption, are not listed)
X Prosopis velutindisted as Category 1b. However:

o The pods may be used for fodder.

5.3. Study Area Assessment: Site Inspection

5.3.1. Plant Community Types

This section describes the different habitats and vegetationrnzattes expressed in plant
community types, observed within the study area and the broawleursds. As these are field-
based observations, they are more reliable and applicableharoarsely mapped results of

VegMap, which does not yet adequately represent such finer details.

Given the small size of the study area, specifically in termseoaitbas in which the proposed
activities will occur, a larger area was selected to get a sepi@ive estimate of the plant
communities of the study area and surrounds. Specifically, the plantuaity types were mapped
within a 1 km radius of where the mining activities will occurtotal distance of + 7 km was

surveyed by vehicle, while a total distance of + 14 km was surveyed on foot.

Four plant community types were found in and around the study area (Figure lig@ed2®;

also see Table 8), namely:

X Aristida congesta Asparagus burchelfficonforming to Gamka Karoo [NKI 1])
X Aristida diffusa Aristida congesté&conforming to Upper Karoo Hardeveld [NKu 2])
X Ruschia intricata Aristida diffusaa subcommunity type of Upper Karoo Hardeveld [NKu

2])

X Stipagrostis namaquandristida diffusalconforming to Karoo Riviere [AZi 6])

The names of these plant community types are based the dominarsipeleies occurring in each
type. These plant community types are discussed in more idetae subsequent sections, and

representative photos are given where applicable.

The following is brief overall summary (Table 8): a total of 8hpkpecies were found within the
study area and surrounds, which consisted of 84 native, 0 threatened, 5 protected, 1 Western Cape
endemic, 3 alien, and 1 NEM:BA listed invasive species. Furtbrerna total of 39 species were

recorded within the study area and surrounds that were not recorded withindadibases (e.g.,
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POSA; see section 3.3.1), 3 of which are protecthEampseros ustulatBoophone disticha
and Strumaria tenellgubsp orientali§, and 3 of which are alien species.

Table 8: Plant species summary statistics for the plant community types of the study areand broader

surrounds (compare with Figure 19 "8QLTXHp VSHFLHVY ZHUH RQO\ IRXQG LQ WKH VS
DQG QRW LQ WKH RWKHUV "6KDUHGM VSHFLHV ZHUH VHDW®tHad ZLWK RQ
overall total values might be less than the sum of all the respective values, since in many instanes

species were shared between the various types. SCC = Species of Conservation Concern; THREAT =
Threatened species ("CR PE", "CR", "EN", or "VU"); WCE = Western Cape Endemic; NEM$®¢ies listed

under NEM:BA Alien and Invasive Species Regulations; N/A = Not Applicable.

Totd Shared Unique %Unique SCC THREAT Protected WCE  Native Alien NEM:BA

Community
Aristida
congesta -
Asparagus
burchellii
Aristida diffusa
- Aristida 41 16 25 61 0 0 2 0 41 0 0
congesta

Ruschia

intricata - 21 9 12 57 0 0 3 1 21 0 0
Aristida diffusa

Stipagrostis

namaquana - 30 13 17 57 0 0 0 0 27 3 2
Aristida diffusa

25 14 11 44 0 0 0 0 25 1 1

Overall Total
87 N/A N/A N/A 0 0 5 1 84 3 2
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Figure 19: Plant communities that were observed in the study area and the broader surrounds. Four distinct plant communities were found.
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Figure 20: Four distinct plant community types were identified on site, namely A) Aristida congesta - Asparagus burchellii (low lying plains with deep sandy soils), B)
Ruschia intricata- Aristida diffusa (dolerite sheets, with very shallow soils, on hill tops), C)Aristida diffusa - Aristida congesta (mix of large dolerite boulders and areas
with deeper sands; mostly on hill slopes and parts of hill tops), and C)Stipagrostis namaquana- Vachellia karroo (in seasonal river- and streambeds).
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5.3.13) Aristida congesta- Aspaaqus burddlii

v\x i

Figure 21: Some representative plant species that were found within the Aristida congesta - Asparagus
burchellii plant community type. Species names: A)Aristida congesta subsp. congesta, B) Stipagrostis
clliata var. capensis C) Calobota spinescens D) Asparagus burchellii E) Hermannia vestita F)
Melolobium candicans, G) Asparagus retrofractus, and H) Aptosimum spinescens
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Species Summary Statistics:

Total: 25

Shared: 14 SCC: 0 Native: 25

Unique: 11 Threatened: 0 Alien: 1

%Unique: 44 Protected: 0 NEM:BA: 1
WCE: 0

The Aristida congesta Asparagus burchellplant community type (Figure 21) conforms to the
VegMap vegetation type Gamka Karoo (NKI 1). It is charactertaedeep sandy soils, with a
medium (about 50%) density of vegetation cover. It is relatively flabpodraphy, with a very
gentle (< 5°) slope of a western aspect, specifically in this siuely. The vegetation is mostly
composed of the grasse®istida congestaubsp.congesta Stipagrostis ciliataiar. capensis
Cenchrus ciliarisEragrostidehmannianaar. lehmannianandStipagrostis obtusavith scattered
small shrubs ofAsparagusburchellii Calobota spinescenslelolobium candicansAptosimum
spinescensand Pentziaglobosa The succulenWesembryanthemum coriariuaiso occurs on
more disturbed patches, and some large shrubgaiim ferocissimumand Vachellia karroaare
occasional. It was overall in a relatively pristine condition. Althoughgsbesze in the area, there

were no signs of heavy overgrazing.

A total of 25 plant species (25 native and 1 alien) were redavithin this type. The alien species
(Prosopis glandulosear. torreyany is a NEM:BA A&IS Regulations listed species. No SCC,
protected, or provincial endemic species were found is type. Tlogviiod) native species were
only recorded in this type (i.e., unique; however, it remains possiitesbme of them occur in
some of other plant community types but were not observed):

Asparagus retrofractus
Cissampelos capensis
Dicoma capensis
Galenia africana

Ifloga glomerata
Lycium ferocissimum

Mesembryanthemum coriarium
Solanum tomentosum
Stipagrostis ciliata var. capensis
Tribulus terrestris

Viscum capense

X X X X X X
X X X X X
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5.3.1.9 Aristidadiffusa - Aristida congesta

Figure 22: Some representative plant species that were found within the Aristida diffusa - Aristida
congesta plant community type. Species names: A)Aristida diffusa subsp. diffusa, B) Boophone disticha,
C) Pteronia incana, D) Searsia burchellij E) Cyperus usitatus F) Helichrysum zeyheri; G) Hermannia
flammula, and H) Gomphocarpus tomentosus subsp. fomentosus.
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Species Summary Staistics:

Tota: 41

Shared: 16 SCC: 0 Native: 41

Unique: 25 Threatened: 0 Alien: 0

%Unique: 61 Protected: 2 NEM:BA: O
WCE: 0

The Aristida diffusa Aristida congestalant community type (Figure 22) conforms to the VegMap
vegetation type Upper Karoo Hardeveld (NKu 2). It is characterizedlpyhd rocky areas, with

a medium (about 50%) density of vegetation cover. It has moderate to &tos@b(C) slopes of
various aspects, specifically in this study area, and is has numerouddige boulders scattered
all over. The vegetation is mostly composed of the graggesida diffusasubsp.diffusa
Heteropogon contorturopetium capensand Eragrostis lehmannianaar. lehmannianawith
scattered small shrubs of\pfosimum spinescensRhigozum obovatum Ruschia intricata
Blepharis capensissrewia robustaand Searsia burchellii

This plant community type was overall in a relatively pristioedition. Although sheep graze in

the area, there were no signs of heavy overgrazing.

A total of 41 plant species (41 native and 0 alien) were recavitbth this type. Two protected
species Boophone distichaGomphocarpus tomentosgsbsp.tomentosds were found in this
type. The speciessomphocarpus tomentosasbsp.fomentosuds very widespread, and the
destruction of these individuals do no present a problem to the propmaéiba. The Western
Cape Nature Conservation Laws Amendment Act, No. 3, 2000, legislatedotieetion of all
species within the Asclepiadaceae family. However, this fahak been subsumed within the
Apocynaceae family, of which only species Bachypodiumare protected. This somewhat
complicates matters; however, it is assumed that the now sipfsuolepiadoideae (which is the
same as the Asclepiadaceae) retains its protection.sRitthermore, only two individuals of
Boophone distichavere found in the study area, and numerous individuals were found on the
mountain to the north of the study area. These specimens are incaltditfiaccess area, and
therefore will not be impacted on. As such, the loss of theBeaphione distichandividuals in the

study area does not pose a problem.

The following native species were only recorded in this type (ireque; however, it remains

possible that some of them occur in some of other plant community types but twelbserwed):

X Asparagus striatus X Boophone disticha
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X

X X X X

X X X X

x

Chascanum pinnatifidum var.
pinnatifidum

Digitaria eriantha
Enneapogon scoparius
Eragrostis curvula

Gomphocarpus tomentosus subsp.

tomentosus

Grewia robusta
Helichrysum zeyheri
Hermannia flammula
Heteropogon contortus

Indigofera setiflora
Kleinia longiflora

Melinis nerviglumis

Pellaea calomelanos var.
calomelanos

Pentzia quinquefida
Pollichia campestris
Pteronia incana
Rhigozum obovatum
Selago albida
Sericocoma avolans
Themeda triandra
Tragus koelerioides
Trichodesma africanum

Wahlenbergia nodosa
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5.3.1c) Rusdia intricaa - Aristida diffusa

Figure 23: Some representative plant species that were found within the Ruschia intricata - Aristida
diffusa plant community type. Species names: A) Ruschia intricatg B) Oropetium capense, C)
Cheilanthes eckloniana, D) Stomatium viride, E) Haworthiopsis tessellatavar. tessellatg F) Strumaria
tenella subsp. orientalis, G) Anacampseros ustulata, and H) Anacampseros albidiflora.
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Species Summary Staistics:

Tota: 21

Shared: 9 SCC: 0 Native: 21

Unique: 12 Threatened: 0 Alien: 0

%Unique: 57 Protected: 3 NEM:BA: O
WCE: 1

The Ruschia intricata Aristida diffusaplant community type (Figure 23) shares aspects with the
VegMap vegetation type Upper Karoo Hardeveld (NKu 2), and can bedeggas a subtype of
Upper Karoo Hardeveld. It is characterized by large dolerite sheétsavit shallow soils in which
a range of succulents and other xerophytic plant species occurchAg $ias a low (about 25%)
density of vegetation cover. It has relatively flat to gentle $6°C) slopes of various aspects,
specifically in this study area, and is has numerous large ddietitders scattered all over. It often
occurs on hill and ridge tops. The vegetation is mostly composed dfuttwilentsRuschia
intricatg Anacampseros albidiflordnacampseros ustulai&tomatium viride Crassula muscosa
andHaworthiopsis tessellatar. tessellatawith the graminoid#\ristida diffusasubsp diffusaand
Cyperus usitatuglso featuring prominently in some areas. The xerophytic &&va/anthes
ecklonianayrows in rock crevices, together with geophytic species suStrasaria tenellaubsp.

orientalisand Empodium Pelargonium tragacanthoidalso features prominently in some areas.

This plant community type was overall in a relatively pristioedition. Although sheep graze in

the area, there were no signs of heavy overgrazing.

A total of 21 plant species (21 native and 0 alien) were recordbahhis type. Three protected
species Anacampseros albidifloraAnacampseros ustulat&trumaria tenellaubsp.orientaliy
were found in this type, together with the Western Cape EndS8raipatium viride

The following native species were only recorded in this type (iréque; however, it remains

possible that some of them occur in some of other plant community types but twelbserwed):

X Anacampseros albidiflora X Melica decumbens

X Anacampseros ustulata X Pelargonium aridum

X Crassula corallina subsp. corallina X Pelargonium tragacanthoides

X Crassula muscosa X Stomatium viride

X Empodium X Strumaria tenella subsp. orientalis

X Haworthiopsis tessellata var. X Trichodiadema pomeridianum
tessellata
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5.3.1.9 Sipagrostisnanaquana - Vachédllia karoo

Figure 24: Some representative plant species that were found within the Stjpagrostis namaquana -
Vachellia karroo plant community type. Species names: A) Stipagrostis namaquensis B) Tetraena
retrofracta, C) Searsia lanceaD) Vachellia karroo, E) Jamesbrittenia atropurpurea subsp. atropurpurea ,
F) Eragrostis bergiana G) Afroscirpoides dioeca, and H) Justicia incana
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Species Summary Staistics:

Tota: 30

Shared: 13 SCC: 0 Native: 27

Unique: 17 Threatened: 0 Alien: 3

%Unique: 57 Protected: 0 NEM:BA: 2
WCE: 0

The Stipagrostis namaquan&/achellia karroglant community type (Figure 24) conforms to the
VegMap vegetation type Karoo Riviere (AZi 6). It is characterizedghemeral streams/drainage
lines with sandy soils in which the gras$#@pagrostis namaquatends to dominate. It has a low

to medium (about 259650%) density of vegetation cover. It has relatively gentle (~5°C) western
aspect, specifically in this study area, with steep sideslopsome areas where riverbanks become
prominent. Vachellia karroatends to dominate on some of the slopes, together with scattered
individuals of Searsia lancedahe vegetation is also composed of smaller shrubs sutspasagus
burchellii Calobota spinescens/amesbrittenia atropurpuresubsp. atropurpurea Deverra
denudatasubsp.aphylla Justicia incanaTetraena retrofractaEragrostis bergianalso features

prominently in areas where underlying lime

This plant community type was mostly in a relatively pmistcondition. However, the invasive

speciesProsopis glandulosar. torreyanas problematic in certain areas.

A total of 30 plant species (27 native and 3 alien) were recoriteith this type. No SCC, protected
plant species, or provincial endemics were found in this type. Hierespecies were found, of
which two (Prosopis glanduloséaar. torreyanand Argemone ochroleuyavere NEM:BA A&IS
Regulations listed species.

The following native species were only recorded in this type (iréque; however, it remains
possible that some of them occur in some of other plant community types but twebserwved):

X Afroscirpoides dioeca X Justicia incana

X Argemone ochroleuca X Kedrostis capensis

X Deverra denudata subsp. aphylla X Prosopis glandulosa var. torreyana
X Dianthus micropetalus X Pteronia empetrifolia

X Diospyros lycioides subsp. lycioides X Searsia lancea

X Dysphania carinata X Stipagrostis namaquensis

X Eragrostis bergiana X Tetraena retrofracta

X Gazania krebsiana subsp. krebsiana X Thesium hystrix

X Jamesbrittenia atropurpurea subsp.

atropurpurea
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5.3.2. Species of Conservation Concern

Ground truthing confirmed 5 protected plant species to be presem wiehstudy area (Table 9;
also see Table 8 for more details on their occurrences \lidmespective plant community types).
These were only protected species, and none of them were SCC. dfhteese species

(Anacampseros ustulatBoophone distichaand Strumaria tenellaubsp.orientali§ were not

present in the lists obtained from online databases during the desktoffqe®asection 5.2.2).

Table 9: Plant Species of Conservation Concern recorded within the study area.

Family Species IUCN  Protedion Schedule
Anacampserotaceae  Anacampseros albidiflora LC 4
Anacampserotaceae  Anacampseros ustulata LC 4
Amaryllidaceae Boophone disticha LC 4
Apocynaceae Gomphocarpus fomentosus subsp. tomentosus LC 4
Amaryllidaceae Strumaria tenella subsp. orientalis LC 4

5.3.3. Alien and Invasive Plant Species

Figure 25: Alien plant species that were found within the study area. NEM:BA listed invasive species are
indicated where applicable. A) Prosopis glandulosavar. torreyana, B) fruits of Prosopis glandulosavar.
torreyana, C) Dysphania carinata, and D Argemone ochroleuca.
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A total of 3 alien plant species were found within the study &e&which (Prosopis glandulosa
var. torreyanand Argemone ochroleuyare NEM:BA A&IS Regulations listed invasive species
(Figure 25). Specifically see section 3.3.1.a) for legal requirementsnegt to any NEM:BA
A&IS Regulations listed species.

These species occurred within tReistida congesta Asparagus burchelliand Stipagrostis
namagquana Vachellia karroglant community types. Only in the latter community dB8egsopis
glandulosavar. torreyanadominate to any degree. As such, none of the plant communég typ
were dominated by alien species, and all of them were mos#lyrbm alien species. Nevertheless,

care should be taken to remove these species and to further prevent their spread.

5.3.4. Site Ecological Importance Assessment

7KH 5HODWLYH 30DQW 6SHFLHV 7KHPH 6\HKRMLMG YOLWV b 0 IR G L WK
indicated in the screening report (Figure 27). This is likely basagabtential predicted presences

of sensitive species in the area (see sections 3.3.1 and 5.2.2). NeeB€und on site, and as

such the true Relative Plant Species Theme Sensitivity oitéheas more likely be considered as

p/RZq

The 5 HODWLYH %LRGLYHUVLW\ 7KHPH 6 H®VIHWEWwBoAgIred Y WKH VV
This is likely due to the study area occurring in an ONA, as wddeing LC in terms of Ecosystem

Threat Status, and not near any NPAES or NFEPA features (dEmd<el). A small area scored

DV p+LJKg RFFXUV WR VRXWK RI WKH VGXNOLQDHDDDEO LY WIKN
Field observations, together with the SEI assessment, indidaaédnost of the site indeed

conforms to ap/RZq WR p9HU\ [(Railg 1V @hd Rgxiré 27). However, the following

important things must be noted:

x Although theStipagrostis namaquanaristida diffusaplant community type was scored
DV p9HU\ /RZg EDVHG RQ WKH 6(, DVVHVVPHGQGWG tDW \DK RK (
Go area, except where disturbance is absolutely necessary.aBoa is that this plant
community type is a riverine community (i.e., mapped along drainags)Jiand fulfils
crucial ecological functions. This community may be disturbeg ariiere absolutely
necessary (e.g., when a crossing is required).
x Part of the study aretr specifically the eastern part of the mining atealissects a plant
community type Ruschia intricata Aristida diffusy assesse® V. KDYLQJ D p+LJKq 6¢(,
loss of this small section will not significantly impact on tpiant community type as a
whole, since more of these communities also occur in the braadeusds, and will not

likely be impacted to any significant degree by the proposedtagiviMoreover, the large
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extent of Upper Karoo Hardeveld (NKu 2) that still exists (see 5.2riebjs that this plant
community type (which can be regarded a subtype of NKu 2) still haeryabroad
distribution range and land coverage.

x The entire study area conforms at the very least to ESAL status dsgtedominantly
pristine and undisturbed nature. As such, care must still be takémeaise unnecessary

disturbance where not warranted or permitted.

Figure 26: Relative plant species and terrestrial biodiversity theme sensitivities for the study area, as
indicated by the National Web based Environmental Screening Tool.

Table 10: Evaluation of Site Ecological Importance (SEI) for the plant community typesn the study area.
Bl = Biodiversity Importance.

Plant Community Consavation

Type Importarce (C) Functional Integity (FI)  Receptor Resilience (RR) SEI

Very High: Habitat can recove

High: Large intact area fo| rapidly, species (e.g.Aristida
any conservation status ¢ grass spp.) have a very hi
ecosystem type; goo{ likelihood of remaining at a sitg Very Low
habitat connectivity with] even when a disturbance {
functional ecology; only| impact is occurring, and verfkGIEII= )]
minor current negativg high likelihood of returning to g
ecological impacts. site once the disturbance

impact has been removed.

Medium: Although there
Avristida congesta - are no SCC, > 50% o
Asparagus burchellii  [Ii=e= 0ol feelg Nl il
habitat.

Very High: Habitat can recove
High: Large intact area fo| rapidly, species (e.g.Aristida
any conservation status ¢ grass spp.) have a very hi
ecosystem type; goo| likelihood of remaining at a sit@aVZ= VAR Y
habitat connectivity with] even when a disturbance {
functional ecology; impact is occurring, and verflGIEEs 1)
minor  current ivg high likelihood of returning to g
ecological impacts. site once the disturbance
impact has been removed.

Medium: Although there
Avristida diffusa - are no SCC, > 50% o
Aristida congesta receptor contains natura
habitat.

Medium: Although there| High: Large intact area fof Medium: will recover slowly (~|
Ruschia intricata - are no SCC, > 50% g any conservation status ¢ more than 10 years) to restorg High
Aristida diffusa receptor contains naturd ecosystem type; goo{ 75% of the original specie (BI = Megium)
habitat. habitat connectivity with| composition and functionalit
functional ecology; only] of the receptor functionali
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Stipagrostis
namaquana - Aristida
diffusa

minor current negativd due to the numerous succul

ecological impacts. species in this type; specig
have a moderate to lo
likelihood of returning to sitg
once the disturbance or impa
has been removed since cruc|

micro-habitats will of]
destroyed.

Very High: Habitat can recove

rapidly, species (e.0]

Medium:Mosthys “minor| Stipagrostisand Aristida grass

Medium:Althoughtthere| current negative ecologicd spp.) have a very hig

are no SCC; = 50% o impacts with-some~majo| likelihood of remaining at a sitj Low

receptor contains naturd impactss (e:g:, establishg even when a disturbance (BI = Medium)
habitat. populationof “alien~and impact is occurring, and ver
invasive flora) high likelihood of returning to g

site once the disturbance
impact has been removed.
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Figure 27: Site Ecological Importance for the study area (see Table 10 for more details).

EcoFloristix Specialist Botanical Consulting PAGE4



Terrestrial Biodiversity Impact Assessment April 2025

6. Impact Risk Assessment

This section describes and summarizes the significance of yEcenpacts on the terrestrial
ecology of the study area and surrounds. Potential impacts were evalasgddon desktop and
field assessment data to identify their relevance to the studyTdieaelevant impacts associated
with the proposed activities were then subjected to the dmassessment methodology as
described in section 4.1.3.

6.1. Biodiversity Risk Assessment

6.1.1. Present Impacts to Biodiversity

Anthropogenic activities and influences occur within the landscape,vary limited direct
negative impacts to biodiversity were observed within the study area,imglud

X Farm roads;

x Grazing and trampling of natural vegetation by livestock in certairs étleaugh the extent
of this was never severe);

x 1APs; and

x Fences and associated maintenance.

6.1.2. Terrestrial Impacts

Habitat destruction, due to anthropogenic activities, displacgsafand flora, and in some
instances directly causes mortality. Specifically, habitatwitdlife is destroyed when land is
cleared of vegetation for anthropogenic activities. This causes theflmssl breeding grounds,
nesting sites, and wildlife movement corridors, such as rivers, streams and drairggedouzd
areas, natural ridges, or other locally important features. The reofoatiural vegetation not only
reduces populations of individual plant species, as well adfisgdant community types, but may
also reduce the habitat available for animal species, thereby mgdasimal populations and
species compositions.

6.1.3. Loss of Irreplaceable Resources

X Mostly pristine natural vegetation will be lost.

X Microhabitats for specific plant community types (eRuschia intricata Aristida diffusa
will be lost.

x Some parts of ESA1 will be impacted due to road crossings; howeese, ¢rossings and

roads already exist.
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6.1.4. Anticipated Impacts

Various impacts are anticipated for the proposed activitibgesd impacts are predicted and

guantified in section 6.1.6, and their magnitude on the identifiegsteal biodiversity is assessed

and evaluated (Table 11).

Table 11: Anticipated impacts on terrestrial biodiversity from the proposed activities in the study area

and surrounds.

Main Impact

Proposed Project Activities Causing
Impact

Secondary Impacts Articipated

1. Desgtruction, fragmentation,
and/or degradation of plant
community types, habitats, and
ecosystems

Vegetation clearing

Displacement/loss of flora and fauna

(including possible SCC and protected ple
species)

Access roads and servitudes

Increased potential for soil erosion; edge effe
might impact on flora

Elevated soil dust levels

Habitat alteration due to altered species and p
community compositions, resulting in potenti
habitat fragmentation

Dumping of waste products

Increased potential for establishment of IAF
altered plant community types

Fire (e.g., from cooking fires or cigarettes)

Erosion and vegetation destruction

2. Spread and/or establishment of
dien and/or invasive species

Vegetation clearing

Habitat loss for native flora and fauna
(including SCC and/or protected plant species

Vehicles potentially spreading propagules

Spreading of potentially dangerous diseases
to invasive and pest species; altered pl
community types due to highly competitiv
abilities of IAPs

Unsanitary conditions surroundin
infrastructure promoting the establishment
alien and/or invasive rodents, and/or ott
vermin

Alteration of faunal assemblages due to hab
modification; altered plant community types di
to vermin

3. Direct mortaity of fauna

Vegetation clearing

Loss of habitat; loss of ecosystem services

Roadkill due to vehicle collision

Altered plant community types due to alter
faunal assemblages

Pollution of water resources due to dust effec
chemical spills, etc.

Increase in rodent populations and associe
disease risk

Intentional killing of fauna for food (hunting)

Altered plant community types due to alter
faunal assemblages

4. Reduced dispersd/migration of
fauna

Loss of landscape used as corridor

Loss of ecosystem services

Compacted roads

Vegetation clearing

Reduced plant seed dispersal

5. Environmenta pollution and
degradation due to water runoff,
splls from vehicles, and erosion

Chemical (organic/inorganic) spills

Pollution in watercourses and the surroundi
environment; altered plant community types

Erosion

Faunal mortality (direct and indirectly)
groundwater pollution; loss of ecosyste
services; altered plant community types a
potential loss of SCC and/or protected ple
species

6. Distuption/alteration of
ecologicd life cycles (breeding,
migration, feeding) due to noise
dust, and/or light pollution.

Operation of machinery (large earth movit
machinery; vehicles)

Disruption/alteration of ecological life cycles dt
to noise; loss of ecosystem services

Project activities that can caus
disruption/alteration of ecological life cycle
due to dust

Secondary impacts associated Wi
disruption/alteration of ecological life cycles du
to dust

Vehicles

Loss of ecosystem services

7. Staff and others interacting
directly with fauna or flora (both
of which potentialy dangerous),
or poaching them.

All unregulated/supervised activities outdoor:

Loss of SCCs and/or protected plant speci
altered plant community types
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6.1.5. Unplanned Events

Unplanned events may potentially occur in any project. The potenfiakcts resulting from such
events require management. An unplanned event assessmengalpefriim a terrestrial ecology
perspective, is therefore also presented here (Table 12). Howevanpbidant to note that other

potential unplanned events may also occur, which have not been dekernbe8uch events must

therefore be recorded and managed throughout all phases of the project.

Table 12: Unplanned events, together with their potential impacts, on terrestrial biodiversity from the
proposed activities in the study area and surrounds

Event

Potertial Impact

Mitigation

Spills into the surrounding
environment

Contamination of habitat and wat
resources associated with a spillag
Altered plant community types due i
altered environment, with subseque
alterations in faunal assemblages.

A spill response kit must be available at
times. Incidents must be reported, and
necessary, a biodiversity specialist mt
investigate the extent of the impact a
provide rehabilitation recommendations.

Fire

Uncontrolled/unmanaged fire that sprea

to the surrounding natural areas (only
problem associated with fire-pron
vegetation, or areas that have accumule
a sufficient fuel load).

An appropriate and adequate fi
management plan must be created :
implemented if needed. Appropriate fir
fighting equipment must be on site at i
times, and staff must be adequately trair
in their usage.

Erosion caused by suface
water runoff

Erosion on the sides of roads (or acrc
roads where the topography enables th
altered native plant community type
associated with large scale erosic
increased risk of alien and/or invasi

A storm water management plan must
compiled and implemented if needed. Al
signs of erosion must immediately
addressed.

species.

6.1.6. ldentification and Assessment of Additional Potential Impacts

The assessment of impact significance considers both pre- angnipigation scenarios.

Moreover, it usually considers these scenarios for all the phases ttherimgject lifecycle, namely

x Construction: The construction phase refers to the period of construtt@malN proposed
features of the project are constructed. It usually has the largest diregelsdgiimpact.

x Operational: The operational phase refers to the period wherottstruction phase has
been completed, and the proposed activities of the project comsnence

x Decommissioning: The phase where regular daily activities beased, and the project

has ended.

6.1.63) Constuction Fhase

The main anticipated impacts are given below, and the impact ratingseaiithe
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X

Vegetation clearing will lead to the loss of pristine vegateand result in a loss of specific
nationally listed vegetation types and local plant communiped, loss of local plant
species and consequent genetic diversity, loss of potentially occurringr@i&otected
plant species, loss of habitats for fauna and subsequent potential loss o$jeaeied and
communities, loss of ecosystem functionality and integrity (i.e., ineréashabitat
fragmentation and increased edge effects), potential proliferation ofalignvasive plant
species. On a cumulative basis, if numerous other developments mdherfuture, the
loss of these vegetation communities and habitats may padiemtaise a change in the
conservation status of the affected vegetation types, as welltaalttitiges and associated
features to fulfil their ecological functions.

A human presence on, and potential uncontrolled access totetimeasi result in negative
impacts on fauna and flora through poaching of fauna and/or uncontrolledioollet
plants, or other reckless activities that might impact upon them.

Soil compaction and/or increased erosion risk would occur due to the lesgeiftion
cover and/or soil disturbance. This may potentially impact the dovamstwatercourses
and aquatic habitats. These potential impacts may resulteédugtion in the buffering
capacities of the landscape during extreme weather events. lcalgetsicontrolled
erosion might also further impact on plant community types and hiaaitare not directly
in the PAOI.

IAPs may establish and proliferate in certain areas due to eseedisturbance to
vegetation. IAPs propagules might specifically be introduced to tindy sarea by
machinery (trucks, personnel vehicles, other heavy machinery, etc.) tngvérsbugh
areast thatis, IAPs propagules might enter the study area as stowawayshey may
already be present in the study area and surrounds.

The presence and operation of mining vehicles and machinery in theastadyill create
a physical impact, and will generate noise, potential pohutiand other forms of
disturbances.

Displacement of faunal communities due to vegetation and hdbgat and direct
mortalities and disturbance (e.g., road collisions, noise, dust, vibration).

Chemical pollution associated with various materials used (e.g., dppressants,

accidental spills, etc.).

Construction Phase

Potential impacts m plant communities and SCC and/or proteded plant species.

Summary of
Impact

Vegetation clearing will impact on vegetation, and potential SCC and fdtglant species. Impac
will occur due to the construction activities. This impact is most liaety significant impact and wil
lead to direct loss of vegetation.
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The most likely consequences include:

x local loss of habitat (to an extent as a natural ground coveringpavithaintained wherg

possible)

x local disturbance to processes maintaining local biodiversity argysteon goods an

services

X __a potential loss of a few protected species.

Pre-Mitigation Impact Rating

PostMitigation Impact Raing

Extent Site Specific (1) Site Specific (1)

Duration Long Term (4) Moderate Term (3)

Magnitude High (8) Moderate (6)

Praobability Definite (5) Probable (3)

Significance High (65) Medium (30)

Direction Negative Negative

Reversibility Low Low
Yes, reasonable mitigation will result in altered, but functional, vegetatitm high restoration
potential in most areas.
The plant community type that will be the most affected isRlagchia intricata - Aristida diffusgpe
since it is characterized by unique microhabitat conditions, specifleadjg dolerite sheets with ve
shallow overlying soils. While it might prove very difficult to reptieahese exact microhabit
conditions, it is highly probable that this type might be succegstliabilitated to its closely relatg
counterpart, namely théristida diffusa - Aristida congestgpe. This is because titeuschia intricatg
- Aristida diffusatype can be regarded as a subtype of the former, and mainiféstsareas wher
soils become much more shallow than usual. Thus, while the rehadilisaad restoration potentig

Is Mitigation is low for the Ruschia intricata - Aristida diffusgpe, it is indeed moderate to high for tAestida

Possble? diffusa - Aristida congestgpe. In this sense, the loss of one plant community type canitigated
by a gain in another type.
The impacts on thedristida congesta - Asparagus burchetipe are not as high as th
aforementioned, since no actual mining will occur in it. Thus, it Haglarehabilitation potential.
Finally, the majority of the protected plant species found on siteaaeto relocate and will likely
have a high success rate if the advised relocation guidelinesllaveefd. Only one species, name
Gomphocarpus tomentosigsibsp. tomentosuys might prove difficult to relocate, but only
individuals have deep root systems that are difficult to remove withauifisamt damage. If the
appropriate relocation measures are implemented, then a good sucasghabe achieved.

Impacts an faunal communities

Increased noise, pollution, and disturbance levels, and an on-sitsmmresence will be detriment

Summary of to fauna. Sensitive and shy fauna will be displaced due touiman activities, while slow-movin

Impact species might not be able to avoid the construction activitiesnigitt be killed. Some impact o
fauna is highly likely to occur during construction.

Pre-Mitigation Impact Raing PostMitigation Impact Rating

Extert Site Specific (1) Site Specific (1)

Duration Moderate Term (3) Moderate Term (3)

Magnitude Minor (4) Minor (4)

Probability Definite (5) Probable (3)

Significance Medium (40) Low (24)

Direction Negative Negative

Reversibility Moderate High

Is Mitigation

Possble? Yes, to a large extent.

Soil erosion and associated degradation of ecosystans.
Summary of Construction activities cause soil disturbance at the site and will rendeetheulnerable to erosio
Impact Erosion is one a large risk factor associated with the development anthéréfore critically
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important that proper erosion control measures are implemented and nesirdaer the projec
lifecycle.

Pre-Mitigation Impact Rating Post Mitigation Impact Rating
Extert Local (3) Site Specific (1)
Duration Long Term (4) Moderate Term (3)
Magnitude Moderate (6) Minor (4)
Probability Highly Probable (4) Probable (3)
Significance Medium (52) Low (24)
Direction Negative Negative
Reversibility Moderate High
:Dsogllsgglgea‘t;ion Yes, to a large extent.
Spread and/or estebli shment of alien and/or invasive species
Increased alien plant invasion is a large risk factor associated with this deeatofhe disturbeg
and bare ground that is likely to be present during and after conmtrustll increase site
Summary of vulnerability to alien plant invasion for a long time if not manadgearthermore, the Nationg
Impact Environmental Management Biodiversity Act (Act No. 10 of 2004), as agethe Conservation g
Agricultural Resources Act, (Act No. 43 of 1983) requires that listed ghiecies are controlled i
accordance with the Act.
Pre-Mitigation Impact Reing Post Mitigation Impact Rating
Extert Local (3) Site Specific (1)
Duration Long Term (4) Moderate Term (3)
Magnitude Moderate (6) Minor (4)
Probability Highly Probable (4) Probable (3)
Significance Medium (52) Low (24)
Direction Negative Negative
Reversibility Moderate High
:Dsoglls::)ilggion Yes, to a large extent.
Chemica poll ution asciated with various meterids, if used.
The presence and operation of mining vehicles and machinewgllaas various other material
Summary of might generate pollution, whether from intentional use (for example, siypgiressants) or fror
Impact accident_sf (for example, accidental fuel spills). This can impact geos\structure, and function, ar
composition.
Pre-Mitigation Impact Raing Post Mitigation Impact Rating
Extert Local (3) Site Specific (1)
Duration Moderate Term (3) Short Term (2)
Magnitude Moderate (6) Minor (4)
Probability Probable (3) Improbable (2)
Significance Medium (36) Low (14)
Direction Negative Negative
Reversibility Moderate High
:fogllsiglggion Yes, to a large extent.
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6.1.6.0H Operational Phase

The main anticipated impacts include:

x Further introduction, establishment, and potential spread of IAPs.

X The deterioration of surrounding plant communities and habitats due tndustige effect
impacts. Dust reduces plant photosynthesis and leads to veld degraekatigréssion.

x Continued fragmentation, and subsequent degradation, of habitats and etasysts
will result in a continued loss of plant communities, with a cqusat impact on the
potential occurrence of SCC and protected plant species.

X Maintenance and mining vehicles that are continually moving causes serssoryatices
to fauna and affects their lifecycles and movement. This might cageéng displacement
and direct mortalities of faunal communities (similar to construction phasetsypa

X The use of various chemical and other materials in daily activitight lead to the
pollution of water sources and the general environment, and ultimatehyafdauna and

flora.

Operational Phase

Potertia impacts m plant communities, and SCC and/or proteded plart species.

Continued fragmentation and degradation of habitats and ecosystehtigesigt from operationa

activities, which will continue to impact plant communities, inclgdiand potential SCC an

protected plant species.
ISummay of The most likely consequences include:
[pat X continued local loss of habitat

x local disturbance to processes maintaining local biodiversity argysiemn goods an
services
X __apotential loss of species and genetic diversity.
Pre-Mitigation Impact Réting Post-Mitigation Impact Raing
Extert Site Specific (1) Site Specific (1)
Duration Moderate Term (3) Moderate Term (3)
Magnitude Moderate (6) Minor (4)
Probability Highly Probable (4) Probable (3)
Significance Medium (40) Low (24)
Direction Negative Negative
Reversibility Low Low
Is Mitigation Yes, reasonable mitigation will result in altered, but functional, vegetaithrhigh restoration
Possble? potential in most areas.
Impacts an faunal communities
Summary of An on-site human presence will continue to contribute to the dapleat of, and direct mortalitie
Impact of, faunal communities due to disturbances (road collisions, noisetigo]land disturbance).
Pre-Mitigation Impact Raing PostMitigation Impact Raing

Extert Local (3) Site Specific (1)
Duration Moderate Term (3) Moderate Term (3)
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Magnitude Moderate (6) Minor (4)
Probability Highly Probable (4) Probable (3)
Significance Medium (48) Low (24)
Direction Negative Negative
Reversibility Moderate High
:fosl\‘/g:)ilgea;ion Yes, to a large extent.
Soil erosion and associatad degradation of ecosystans.
Summary of Dg[ly opgrational activities will cont[nue to pose a risk of soil Qiﬁudae at the §ite.. It will remai
Impact cr|t|_caIIy_ important that proper erosion control measures are implementesi@nthined over thg
project lifecycle.
Pre-Mitigation Impact Rating Post Mitigation Impact Rating
Extent Local (3) Site Specific (1)
Duration Moderate Term (3) Moderate Term (3)
Magnitude Moderate (6) Minor (4)
Probability Highly Probable (4) Probable (3)
Significance Medium (48) Low (24)
Direction Negative Negative
Reversibility Moderate High
Eoglls;:)ilgeat’;ion Yes, to a large extent.
Spread and/or esteblishment of aien and/or invasive species
Summary of cI?‘aily operational _activitie§ Wi||‘ pontinge to pose a risk of alien plz_amasi.on due to continuou
Impact |sturb_ance. It will remain crltlpally important .that an){ listed aligrecses found during th
operational phase be controlled in accordance with NEM:BA.
Pre-Mitigation Impact Réting Post Mitigation Impact Rating
Extert Local (3) Site Specific (1)
Duration Moderate Term (3) Moderate Term (3)
Magnitude Moderate (6) Minor (4)
Probability Highly Probable (4) Probable (3)
Significance Medium (48) Low (24)
Direction Negative Negative
Reversihility Moderate High
Eogllsgglge%ion Yes, to a large extent.
Chemica poll ution associated with various meterids, if used.
Summary of The continu.ous presence and operatipn of mining vehicles a«:luimery_, as W_eII as the use of varig
Impact other materials, will continue pose a risk of poIIutlor_l, whether from intealtisse (for example, du
suppressants) or from accidents (for example, accidental fuel spills).
Pre-Mitigation Impact Réting Post Mitigation Impact Rating
Extent Site Specific (1) Site Specific (1)
Duration Moderate Term (3) Moderate Term (3)
Magnitude Moderate (6) Minor (4)
Praobability Highly Probable (4) Probable (3)
Significance Medium (40) Low (24)
Direction Negative Negative
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Reversibility Moderate High

Is Mitigation
Possgble?

Yes, to a large extent.

6.1.7. Cumulative Impacts

Cumulative impacts are assessed based on the extent of thetlgysreposed project, other
developments in the area (whether similar or different), and geneitdtHabs, transformation,
and/or fragmentation resulting from other activities in the aneardas where future developments
will continue to compound the impacts in an area or region, the ativauleffects of the
development is assessed.

This section describes the potential cumulative impacts ofptbgct. Localized cumulative
impacts include the cumulative effects from other operatiorisniag potentially cause additive
effects on the environment. Long-term cumulative impacts can lead wstheflendemic species
and SCC, loss of protected plant species, loss of local plant cotgnmypoés, habitats, and

vegetation types, and even degradation of well conserved areas, among other things.

Cumulative Impacts

Reduced ability to meet consavation obligations and targets.
Habitat destruction and fragmentation can potentially disruptaheectivity of the landscape fq
fauna and flora, and impair their ability to respond to envirotahdoctuations. It can also lead
the loss of local plant community types, SCC, and protected plan¢spec
The loss of unprotected vegetation types on a cumulative basis fromotideb area negativel
impacts provincial and national conservation targets.
The study area does not contain any SCC, and will not impacttiomalaSCC listings. Only a few
protected plant species occur in the study area, and they occualimsmbers. Thus, the cumulati
Summary of ; ! .
Impact impacts on these protected plant species will be very small.
The study area does not occur in a CBA or ESA, and will thus not irepeltttargets.
The study area is in a LC ecosystem, and will not affect RLE targets.
It is unlikely that the proposed development will impact on downsineater resources due to tf
small size of the development and distance from freshwater resources.ffdbtivee mitigation,
including erosion control, stormwater management, and mine rehiauiljtde natural vegetation ¢
the surrounds will be maintained and subsequently will not cause magetsron surrounding areg
Overall impact considered in isdlation Overal impact togetheravgh other activitiesin the
Externt Site Specific (1) Local (3)
Duration Moderate Term (3) Long Term (4)
Magnitude Minor (4) Moderate (6)
Praobability Highly Probable (4) Highly Probable (4)
Significance Medium (32) Medium (52)
Direction Negative Negative
Reversibility Low Low
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Is Mitigation Yes, reasonable mitigation will result in altered, but functional, vegetafitbrhigh restoration
Possble? potential in most areas.
Impacts on broad-scale ecological processes.

Transformation of intact habitats could potentially compromise ecologicakgses, as well g
Summary of ecological functioning of important habitats, and would contribute to thgmiatation of the
Impact landscape and potentially disrupt the connectivity of the landfoagauna and flora, and impa

their ability to respond to environmental fluctuations.

Overall impact considered in isdlation Overal impact togetheravgh other activitiesin the

Extert Site Specific (1) Local (3)
Duration Moderate Term (3) Moderate Term (3)
Magnitude Minor (4) Moderate (6)
Probability Probable (3) Probable (3)
Significance Low (24) Medium (36)
Direction Negative Negative
Reversibility Moderate High
Is Mitigation
Possble? Yes, to a large extent.
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7. Mitigation Measures and Biodiversity Management Plan

7.1. Mitigation Measures

Site-Estali shment and Operational Prases

Impad Mitigation
A pre-construction walk-through of the final mining footprint slibbe conducted in the flowering season by a suitably qualifieahist for SCC or protected plant species that
be affected (also to comply with provincial permit conditions), ardkt@lop a more comprehensive plant species list of the area.
For threatened species that may not be destroyed, it is recommbatiptbfessional search and rescue service providers be used te srob\plants and to use them either
later rehabilitation work or other conservation projects.
Any individual of an SCC or protected plant species present on sitgag@ relocation or destruction permit (from CapeNature) to remodestnoy such an individual. Hig
visibility flags must be placed near any threatened/protected plantseintordvoid any damage or destruction to them. If left undistutbedsensitivity and importance of the
species must be part of the environmental awareness program. Mfastructure, development areas or routes intersect with protected planighieh cannot be avoided, sui
plants should be removed from the soil and relocated/re-planted in dialilgats where they should be able to resprout and flourish againC8llaBd protected plant speci
should be relocated, and as many other geophytic species asepossibl
Permits must be kept on-site and in the possession of the flora sedurgseure team at all times.
A pre-construction environmental induction must be provided fostaff to ensure compliance with basic environmental principles. This exladareness of no littering
Potertial impacts | @Ppropriate handling of pollution and chemical spills, avoidinghiazards, minimising wildlife interactions, and remaining within demarcatestrogtion areas.
onplant &RQWUDFWRUOV (2 PXVW SURYLGH VXSHUYLWRWOQLWQEW DB G VR WKW LR Ddatiabky iy i/ iR @ et Hdpriiayy B ObEinitia
communities,and | o the project, when the majority of vegetation clearing is takingeplac
SCC and/or
proteded plant Blanket clearing of vegetation must be limited to the proposed fobrthassociated infrastructure. No clearing outside of the minimurineedootprint to take place.
species.

Clearing of vegetation should be minimized and avoided wherebpmssi
Areas of indigenous vegetation, even secondary communities outsidedifect project footprint, should under no circumstances be fragcher disturbed further.

No plant species, whether native or exotic, should be broughbirgasemoved from, the project area, to prevent the sprezxbtif or invasive species or the illegal collection
plants.

Topsoil must be stripped and stockpiled separately during site prepaaatiaeplaced over disturbed areas on completion.

Ensure that laydown areas, construction camps, and other temporameaseare located in areas of low sensitivity and are properly fenciarcated as appropriately a
practically possible.

Materials may not be stored for extended periods of time and must bee@ffinom the project area once the construction phase hasdresuded.

No permanent construction phase structures should be permitted. Camrstoudtings should preferably be prefabricated or constructed of re-useitdide materials.

No storage of vehicles or equipment will be allowed outside of the désihpanject areas.
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All vehicles must remain on demarcated roads and no unnecessary ifritfieg/eld outside these areas are allowed.
Regular dust suppression should occur during operation.

No plants may be translocated or otherwise uprooted or disturbed foilitatiaiy or other purposes without express permigsQ IURP WKH & RrQvithbubtReVdrelbn
permits.

No fires must be allowed on-site. A fire management plan needs to Ipietbend implemented to restrict the impact fire might have on the surroLareias)
Areas that are denuded during construction must be re-vegetataddigénous vegetation to prevent erosion. This will also redudikéidood of encroachment by IAPs.
Livestock must always be kept out of the project area, especially ;thatdhave been recently re-vegetated.

After the operation, rehabilitate an acceptable vegetation layer accoodiababilitation recommendations as provided within a site-spé&di@bilitation Plan compiled by
suitably qualified botanist.

Revegetation should occur naturally where topsoils were not severelylaltere

A hydrocarbon spill management plan must be implemented. TheaCtm shall be in possession of an emergency spill kit that always be complete and available on site. [
trays or any form of oil absorbent material must be placed undemeities/machinery and equipment when not in use. No servicieguipment on site unless necessg
Contaminated soils shall be treated in situ or removed and be placedtainers. Appropriately contain any spills in such a way as to pgrévem leaking and entering t
environment.

All vehicles and equipment must be maintained, and all re-fuellingemviting of equipment is to take place in demarcated areas out#idepobject area.

Impacts an fauna
communities.

Site access should be controlled and no unauthorised personstshailltsived onto the site.
Any fauna directly threatened by the associated activities should bgedro a safe location by a suitably qualified person.

The collection/trapping, hunting, or poisoning of any animals asitees strictly forbidden. Signs must be put up to enforce this. Persomudd siot be allowed to wander o
demarcated areas.

Fires must not be allowed on site.

All hazardous materials should be stored in the appropriate manner totpesamination of the site. Any accidental chemical, fuel, arsbdi$ that occur at the site should |
cleaned up in the appropriate manner as related to the nature oflthe spil

All construction and maintenance motor vehicle operators should unalergavironmental induction that includes instruction on the needntply with speed limits, to respe
all forms of wildlife. All vehicles should adhere to a low speed limit (30 kiw/lavoid collisions with susceptible species.

Construction vehicles must be limited to a minimal footprint on site (no meweoutside of the earmarked footprint).
Schedule activities and operations during least sensitive periods, to avoationignesting, and breeding seasons.
Ensure that cables and connections are insulated successfully toekmieution risk.

Use environmentally friendly chemical products.

Soil erosion and
asciated

Minimize the number of disturbed areas; only disturb the absolute minmmuorber of areas required for the project. All other areas shouldthmtésturbed.
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degradation of Any signs of erosion resulting from the project activities must bdisettmmediately and monitored thereafter to ensure that they do notue-o
¥S Mining within steep slopes will need to ensure that adequate slopetjmmoisgrovided.

All denuded areas resulting from the development should be re-velygtast-operation, with locally occurring native plant specidsrio the soil and limit erosion potential.
Roads and other disturbed areas within the study area should tezlyegwonitored for erosion problems, and problem areas should rfodive-up monitoring to asses
remediation success.
Speed limits must be put in place to reduce erosion. Reduce destigel by the project activities, especially earth moving maghitieough wetting the soil surface and erect
signs to enforce the speed limit, as well as creating speed buafopseeslower speeds.
Existing access routes and walking paths must be made use of wiprssible.
Silt/sediment traps/barriers should be used where there is a danger of topstitigal stockpiles eroding and entering downstream drainage linethendensitive areas. The!
sediment/silt barriers should be regularly maintained and cleared so as toeffestine drainage of the areas
Topsoil should be removed and stored separately from subsoil. Tsipsoid be reapplied where appropriate as soon as possible itocgdeourage and facilitate rapid regeneral
of the natural vegetation on cleared areas.
Stockpiles must be protected from erosion, stored on flat areas where posdible sanrounded by appropriate berms.
Any erosion points created during construction should be filled andiztabimmediately.
Practical phased development and vegetation clearing shoulddtieqatao that cleared areas are not left un-vegetated and vulneratasiom for extended periods of time.
Construction of gabions and other stabilisation features must be undddaidtement erosion, where deemed necessary.
A stormwater management plan must be compiled and implemented.
Soil should be stabilized in the period when it is disturbed tew#getation can take place. This can be done either temporgpyrmanently, and can include methods sucl
using layers of either sterile mulch (that will not drastically alter soil cimmgdiY, blankets, wood binders, geo-textiles, artificial turf blankets, mats, or ditlsedepending or]
availability and how appropriate the measures are for the project.
Runoff water on exposed areas should be controlled, for examplesgitif sediment traps, articulated concrete blocks, riprap, or géestexti
Site entrances should be stabilized so that sediments are not carried ahayrtmyement of construction vehicles to and from the site. Stabiliredraction entrances can |
made, for example, by making use of crushed stone. Care shaakkbeto remove all foreign debris from the site upon termination efcthaties.
All lAPs must be removed from the site as per NEM:BA requirements.
A pest control plan must be implemented.

SP";?’ md/orof Regular monitoring for alien plants at the site should occur and could Beated simultaneously with erosion monitoring.

esteblishment

dien and/or When alien plants are detected, these should be controlled andl clearg the recommended control measures for each species tothastine problem is not exacerbated

invasive species does not re-occur and increase to problematic levels.

Clearing methods should aim to keep disturbance to a minimum and nwetdréaken in accordance with relevant guidelines.

No planting or importing of any alien species to the site for landscaghgbilitation, or any other purpose should be allowed.
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The construction footprint area should be kept to a minimum. Tdtprint area must be clearly demarcated to avoid unnecessary disggharadjacent areas. Footprint of |
roads must be within prescribed widths.

Waste management must be a priority and all waste must be collectstbeettladequately. It is recommended that all waste be removedifeoom a weekly basis to preve
rodents and other pests entering the site.

Wade
Management and
Chemica
pollution
asciated with
various meterids,
if used.

Waste management must be a priority and all waste must be collectsiubeffectively.

Litter, spills, fuels, chemicals, and human waste in and around theasea must be removed.

A minimum of one toilet must be provided per 10 persons. Portable toilstdompumped dry to ensure the system does not degrade ovantirsgill into the surrounding arei
The Contractor should supply sealable and properly marked domestic wasteorobattiand all solid waste collected shall be disposed of anadidelisposal facility.

Where a registered disposal facility is not available close to the progst the Contractor shall provide a method statement with regard to mastgement. Under n
circumstances may domestic waste be burned on site.

Refuse bins will be emptied and secured Temporary storage of domestic a#idte shcovered waste skips. The maximum domestic waste storage perioel Zdldays.

Cumulative Impads

Impad Mitigation

The activity footprints of various proposed mining locations iratiea must be kept to a minimum and natural vegetation shoultderaged to return during the decommission

phase.

Reduce the footprint of mining areas within sensitive habitat types s asypossible.

Any signs of erosion resulting from the project activities must be reciifietbdiately and monitored thereafter to ensure that they do notue-oc

All denuded areas resulting from the development should be re-velygtast-operation, with locally occurring native species, td thie soil and limit erosion potential.

- Roads and other disturbed areas within the study area should tlyeguwnitored for erosion problems, and problem areas should recwg-fgp monitoring to assess th
Reduced ability to ot
. success of the remediation.

meet consavation
obligations ad Silt/sediment traps/barriers should be used where there is a danger of topsiigal stockpiles eroding and entering downstream drainage linethangdensitive areas.
tarcets.

These sediment/silt barriers should be regularly maintained and cleared soagd¢oeffective drainage of the areas

Practical phased development and vegetation clearing shoulddbieqataso that cleared areas are not left un-vegetated and vulneratasiom for extended periods of time.
A suitable weed management strategy to be implemented in the constamttioperation phases.

Regular monitoring for alien plants at the site should occur and could Beated simultaneously with erosion monitoring.

When alien plants are detected, these should be controlled andl eisarg the recommended control measures for each species totbastine problem is not exacerbated
does not re-occur and increase to problematic levels.
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Impacts an broad-
scale ecological
Processes.

The footprints of the individual mining areas should be kept to amaim and natural vegetation should be encouraged to return tthdidtareas post-operational phase.

Reduce the footprint of mining areas within sensitive habitat types s asuypossible.
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7.2. Species Specific Search and Rescue Procedures

SCC and protected plant species that are listed in schedules Jatitk4AVestern Cape Nature
Conservation Laws Amendment Act, 2000 (Act No. 3 of 2000) may not be pickedchoved
without the relevant permit from CapeNature. Moreover, it is higagbommended that such

species be relocated, via suitable Search and Rescue Procedundss, to avoid their destruction.

Plant Search and Rescue Procedures might not be successful for varsouns rgor example, a
lack of suitable receiving habitats and species-specific biolamgétes that complicate relocation,
such as very deep root systems). However, a good amount of success @&emebed by

implementing specific measures. It is therefore crucial tlegfollowing steps are taken to optimize

the success of such procedures:

x Individuals should be removed from their current environments with the peasible
amount of damage, giving special attention to protecting their root systems.

x Individuals should be stored and relocated according to their own uniquieneepts (for
example, herbaceous species should be kept moist, succulentslshé&ept dry and not
allowed to rot, geophytes should be kept dry and not allowed tocgtseé section 7.2.1
for more details).

x Individuals must be relocated and transplanted into suitableatabdeally, these habitats
should be equivalent to the original environmenthat is, the receiving areas should be
of the same plant community type from which the individuals origihateat least as close
to it as possible. These requirements are species dependentiffereat species might
originate from different plant community types, and these requiresmaust therefore be
adapted where necessary for each species. VegMap mayeteasisa guideline for
relocation requirements; however, since much of it is coarsely mappddgest not
incorporate the often-unique microhabitat conditions where manyespgi@w, and it is
therefore highly recommended that plant community types (based on acélee-
vegetation assessment, as presented in this report) are used instead.

X Individuals must ideally be relocated at the start of, or just prioh¢ogtowing season in
order to give them the best chance of establishing. If this isassible, individuals must
be kept in cultivation, taking care to implement suitable culobmameasures on a species-
specific or functional type basis. Notable exceptionshi® are many geophytic species
which are able to survive the dormant season without the need fee aattivation

measure.
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x Additional measures may be implemented to aid establishihthe above condition is
difficult to satisfy (i.e., relocation at the onset of the growing seadon)example

intermittent watering of relocated individuals.

7.2.1. General Plant Relocation Methods

The following general plant relocation methods are recommended fofugetional plant group

type:

Geophytes (species tha have undegrourd storage organs such as bulbs rhizomes, tubers, and
corms):

x Dedicated plant Search and Rescue staff should be present with tep®val and should
gently rake through the soil for any SCC or protected plant species.

x Small geophytes should carefully be removed from the soil; a vangesieve may be
used to separate out fine soil particles to maximize the ebaridocating these geophytes.

x Large geophytes can be removed on the spot without having to remaxgeaatea of
topsoil. Such bulbs are often deep seated, and care should be tdigeddep enough to
remove the individual with its entire root system. Care should also be takeEndawhage
the bulb itself, which can become infected if damaged, andiapéie basal plate, since
damage to it might prove fatal.

x Geophytes should be stored in brown paper bags in a protected, dakensedd, and dry
environment until replanting. Large geophytes might be stored in pedqgpktstic crates,
provided that ample aeration exists and that the individuals aexposed to conditions

that might cause them to rot.
Dwarf shrubsand forbs:

X Many shrub and forb species have deep root systems and it is ingéhnat these root
systems are removed as intact as possible. Speciatmarkl be taken to avoid damage to
taproots where present.

x Individuals should be bagged as soon as possible after removal, takirig keep their
root systems moist. Such individuals should then be kept in cultivatidrtheyican be
relocated into the wild. This might require special storage arel sach as at a local
nursery or reserve. Note that staff may have to be appointed to tend pdesushuntil they

can be planted out.
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X Note that the success of relocating shrubs and forbs might noglbeespecially when
they have very deep root systems, which are often damaged during removal. The aftercare

of such specimens is thus crucial.
Succulents:

x Fortunately, the majority of succulents are well suited to relocafiontse Moreover,
succulents that grow in shallow soils are usually easy to removets@ycgenerally have
shallow root systems. Although most succulents are hardy and resistaot tamage,
care should nevertheless still be taken to minimize damage veheoving their root
systems.

x It is crucial that individuals are kept dry when removed from theirremwent and not
allowed to rot. If the individuals will be kept for long periods until rataan, they should
be planted in containers that have very well drained soils (a ¢eweaulent mix will
likely suffice). Care should be taken not to overwater succulents. Excepilbapply for

certain aquatic succulents.

7.2.2. Species-Specific Relocation Methods

The following species-specific relocation methods should be considered:

X Anacampseros albidifloandA. ustulata
o These are tiny succulent species and will likely reloa&ié since they do not have
large and extensive root systems. They must be relocated to anleguptant
community type (specifically th&uschia intricata Aristida diffusaype) which is
characterised by very shallow dolerite soils overlying dolerite sloekt Seeing
that these species are tiny and might have limited reserves,shiweyd be
transplanted into containers with shallow and well-draining soils if Wi#ybe
stored for a long period until they can be relocated.
o Apply the additional relocation guidelines for succulents as in section 7.2.1.
X Boophone distichand Strumaria tenellsubsp.orientalis
o0 These are geophytic species and will likely relocate welly Thest be relocated
to an equivalent plant community type (specifically Aréstida diffusa- Aristida
congestdype for Boophone distichand theRuschia intricata Aristida diffusa
type for Strumaria tenellaubsp.orientall3.
0 Both species can likely be stored well for a long period of time, withewing to
plant them in containers, if they are removed during the dormant season.

o Apply the additional relocation guidelines for geophytes as in section 7.2.1.
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X Gomphocarpus tomentossisbsp fomentosus

o This is a dwarf shrub species and will likely relocate moderatelyif the specific
individuals in question have shallow root systems (individuals witlpeteeot
systems might prove problematic if their root systems cannottlielgmemoved
without causing damage). Individuals must be relocated to an equiyadéer
community type (this can be either tAeistida congesta Asparagus burchellsr
Aristida diffusa- Aristida congestaypes).

o It will be imperative to store individuals in plant bags, and fayafhe necessary
cultivation practices, until they can be planted out.

o Apply the additional relocation guidelines for dwarf shrubs and forbs aziios
7.2.1.

8. Conclusion and Impact Statement

8.1. Conclusion

A comprehensive desktop study, together field survey results, sugb&gt aonfidence in the
information provided. The surveys ensured that a suitable coveragbtaased for the assessment
areas, and the relevant plant community types were assessed to gfeta@nad species overview,

while the major current impacts were observed.

The conservation status of the study area is classifigileast Conceriq although its protection

level is regarded agPoorly Protected The study area does not overlap with any CBA, ESA,

NPAES, or NFEPA features. The current layout of the study area overlpgg within sensitive

habitats FODVVLILHG DV KDYLQJ D p+LJKqg 6(, XRIboa#s¥MayaR|l WKH V
KDYLQJ D p/RZq DQG prKHUV SRIFd 16F SODQW FRPPXQLW\ W\SH \
rating also occurs in a few areas surrounding the study area, and théss palicnot likely be

influence by the proposed activities. As such, a small loss ofptarg community type is

acceptable, as long as the other patches of this communitye isutihounding areas are not
disturbed. Nevertheless, considering the pristine nature of the stadyrarsurrounds, care should

be taken regarding the impacts upon it, and it must be kept in mind thateistill:

X Might prove to be useful in meeting future conservation targets if thectegpeegetation
types become threatened and/or listed in future.

X Supports various plant and animals species (including protectetespand potential
SCCQ).
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X Supports various ecosystem processes and functions, thereby contributingntegtisy

of the landscape.

Given the above, it is highly unlikely that this development will rmvenpact on ecosystem status
or nationally listed vegetation types due to the limited extent ahthe, as well as the large extent
of natural vegetation surrounding the mining area. Furthermore, this miheowihave a
significant impact on the services and functions provided by the surroundinglregbitats, and
development within this area is regarded as acceptable, providé#uetinaitigation measures given
in this report is closely followed.

In terms of local plant species levels, the site is nog¢gti@nal rich in species and therefore not
highly sensitive in this regard. Moreover, no SCC or range restricted speeipresent within the
study area. The extensive nature of the study area vegetation ancbptaminity types within the
wider landscape means that all species within the study area will higdllydlso be found in the
surrounding areas. Thus, given that the majority of impacts associated wtioplosed activities
are likely to be local in nature and not of wider significance, lossuicplar species within the

study area will not be problematic.

Five provincially protected species were found in the study arearbuin low numbers), as well
in the surrounding areas. None of them are SCC and their loss from the studyilan®t be

significant and will not compromise the viability of the local populatioithese species.

In terms of the likely botanical impacts associated with theninpacts on vegetation during the
construction and operational phases are likely to be rekativgh (medium after mitigation), and
are somewhat difficult to mitigate given the destructive nature gfrthgosed activities. However,
given the large extent of the affected vegetation and plant conymypés, and given the small
footprint of the mining area, the impact on the vegetation isyliteebe of locally high intensity

but not broadly significant. Potential cumulative impacts @ farthermore regarded limited and

of low to moderate significance.

The proposed study area is well positioned to mostly avoid highly isenssceptors and the
proposed activities will not severely compromise the survival @rdinued persistence any
specific plant or animal species within the study area and surrounidig&tran measures are fully

implemented.

The mitigations management, and assodated monitoring regarding all the impacts identified in
this report are the mog important factors of this project and mus be consdered by the issuing
authority.
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8.2. Impact Statement

The main expected impacts of the proposed activities include:

X habitat loss, fragmentation, and degradation;

X loss of sensitive plant community types;

X increased alien plant invasion;

X species disturbance and displacement caused during the constatiooperational
phases; and

x direct mortality during the construction and operational phases.

The mitigation measures described in this report can be imptethéo achieve, on average a

medium to low residual impact (Table 13).

Table 13: Summary of anticipated impacts associated with the proposed activities in the studg/ area and
surrounds.

REGULAR IMPACTS

Construction Phase

Pre-Mitigation Post-Mitigation

Impact Rating Impact Rating
Pote_ntlal impacts on plant communities, and SCC and/or protected High (65) Medium (30)
species.
Impacts on faunal communities. Medium (40) Low (24)
Soil erosion and associated degradation of ecosystems. Medium (52) Low (24)
Spread and/or establishment of alien and/or invasive species. Medium (52) Low (24)
Chemical pollution associated with various materials, if used. Medium (36) Low (14)

Operational Phase

Pre-Mitigation Post-Mitigation

Impact Rating Impact Raing
Pote_ntlal impacts on plant communities, and SCC and/or protected Medium (40) Low (24)
species.
Impacts on faunal communities. Medium (48) Low (24)
Soil erosion and associated degradation of ecosystems. Medium (48) Low (24)
Spread and/or establishment of alien and/or invasive species. Medium (48) Low (24)
Chemical pollution associated with various materials, if used. Medium (40) Low (24)

CUMULATIVE IMPACTS
Overal impact Overal impact
considered in together with other
isolation activitiesin the area

Reduced ability to meet conservation obligations and targets. Medium (32) Medium (52)
Impacts on broad-scale ecological processes. Low (24) Medium (36)
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Consdering all the findings of this report, nofata flaws are evident for the proposed project, and
development in the study area is consdered acceptable. It is the opinion of the specialist that the
propogd activities may be favourably conddered, on the condtion that all prescribed mitigation
measures and supporing recommendationsare grictly implemented.
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10. Appendix 1: Plant Species List

The species list presented here is a combination of online (©§A Batabase) and study area

survey data. Descriptions of colours and symbols are given below:

Species irbold:
6SHFLHY PDUNHG ZL \Widtgutayl species.
6SHFLHY PDUNHG ZL VBpecrg gf Conservation Concern.

Species highlighted in blue:

Species marked with NEM:BA:

Species marked with WCE:

Small letters in []:

Species that were found in the study area.

Alien species.
Alien species listed in the NEM:BA A&&gulations.

Western Cape Endemic.

Vegetation/plant community type in which the isgagas

found:

X a: Aristida congestaAsparagus burchellii

X b: Aristida diffusa- Aristida congesta

X C: Ruschia intricata Aristida diffusa

X d: Stipagrostis namaquan&/’achellia karroo

Family Species IUCN  Family Species IUCN  Family Spedies IUCN
Crassulaceae Adromischus humilis LC Euphorbiaceae Eup ho(b a LC Scrophulariaceae Nemesia sp.
rhombifolia
Afroscirpoides
Cyperaceae di [d] LC Euphorbiaceae  Euphorbia sp. Rubiaceae Nenax microphylla LC
lioeca
Poaceae Agrostis lachnantha LC Euphorbiaceae Euphorbia spartaria  LC Apiaceae Notqbubon LC
var. lachnantha laevigatum
Aizoaceae Aizoon glinoides LC Euphorbiaceae Euphorbia stellispina LC Asteraceae Oedera glandulosa
Aizoaceae Aizoon rigidum LC Euphorbiaceae Eup ha(b/a LC Asteraceae Oedera humilis
stolonifera
) . Euryops anthemoide: L
Hyacinthaceae Albuca exuviata LC Asteraceae subsp. anthemoides LC Asteraceae Oedera oppositifolia
Hyacinthaceae Albuca namaquensis LC Asteraceae Euryops cuneatus LC Asteraceae Oedera spinescens
Eurvops Ophioglossum
Hyacinthaceae Albuca setosa LC Asteraceae yops LC Ophioglossaceae polyphyllum var. LC
empetrifolius
polyphyllum
Opuntia
Hyacinthaceae Albuca unifolia LC Asteraceae Euryops imbricatus  LC Cactaceae (NEM:BA)
elata
. . Opuntia ficus-
Asphodelaceae bA/oe b..mom” var. LC Asteraceae Euryops lateriflorus  LC Cactaceae .. (NEM:BA) NE
roomii indica
) Opuntia
Asphodelaceae *Aloe claviflora LC Asteraceae Euryops q//g oglossus LC Cactaceae . (NEM:BA) NE
subsp. oligoglossus microdasys
Asphodelaceae *Aloe humilis LC Asteraceae Euryops subcgmosu: LC Hyacinthaceae Ornithog. q/um LC
subsp. vulgaris comptonii
Aizoaceae Aloinopsis rosulata LC Asteraceae Euryops trifidus LC Hyacinthaceae ?m/thog alum LC
lexuosum
Ammannia Ornithogalum
Lythraceae : Asteraceae Felicia fascicularis LC Hyacinthaceae hispidum subsp. LC
anagalloides hisoi
ispidum
*A nacampsros Felicia filifolia Omitho
. glossum
Anacampserotacee dbizﬁf/ora[c] LC Asteraceae subsp. bodkinii LC Colchicaceae vulgare LC
*Anacampseros Felicia filifolia Oropeium
Anacampserotaceat arachnoides LC Asteraceae subsp. fillfolia LC Poacese sg[bc] LC
*Anacampseros Osteaspermum
Anacampserotaceat f/_/amenz‘asa subsp. Asteraceae Felicia hirsuta LC Asteraceae calendulaceum LC
filamentosa
*A nacampseros i )i
Anacampserotaceae Id LC Asteraceae Felicia hyssopifolia LC Asteraceae O_?feosp ermum LC
usulata subsp. polyphylla microphyllum
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’ . Felicia muricata 05[6.‘05/7 ermum
Boraginaceae Anchusa riparia LC Asteraceae ) LC Asteraceae muricatum subsp.
subsp. muricata )
muricatum
Osteospermum
Malvaceae Anisodontea anomala LC Asteraceae Felicia namaquana  LC Asteraceae scariosum var.
integrifolium
Anisodontea Osteospermurm
Malvaceae ) LC Asteraceae Felicia ovata LC Asteraceae scariosum var.
malvastroides )
scariosum
Osteospermum
Malvaceae Anisodontea triloba  LC Asteraceae Felicia sp. Asteraceae sinuatum var.
sinuatum
Rubiaceae Antho.?p ermum . LC Poaceae Festuca scabra LC Asteraceae Othonna erfocarpa
dregei subsp. dregei
Anthospermum
Rubiaceae rigidum subsp. LC Poaceae Fingerhuthia africana LC Asteraceae Othonna furcata
rigidum
Rubiaceae Anthospermum sp. Poaceae Finger h uth/g LC Asteraceae Othonna pavonia
sesleriiformis
Anthospermum
Rubiaceae spathulatum subsp.  LC Urticaceae Forsskaolea candida LC Asteraceae Othonna sp.
spathulatum
Aizoaceae Antimima sp. Frankeniaceae Frankenia LC Oxalidaceae Oxalis pes-caprae
pulverulenta var. pes-caprae
. Aptosimum . . . .
Scrophulariaceae indivisum LC Cyperaceae Fuirena coerulescens LC Oxalidaceae Oxalls psilopoda
Scrophulariaceae  Aptosimum marlothii  LC Aizoaceae Gdenia a‘ricarlaga] LC Oxalidaceae Oxalis smithiana
Scrophulariaceae Aptosimum LC Aizoaceae Galenia glandulifera LC Poaceae Panicum maximum
procumbens
Aptosmum
Scrophulariaceae ) [ab] LC Aizoaceae Galenia papulosa LC Thymelaeaceae Passerina corymbosa
pinesens
Asteraceae Arctotis arctotoides  LC Aizoaceae Galenia procumbens LC Asteraceae Pegolettia retrofracta
Asteraceae Arctotis dregei LC Aizoaceae Galenia sarcophylla LC Geraniaceae pelarg oniuim
abrotanifolium
; Pelargonium
Asteraceae Arctotis leiocarpa LC Rubiaceae Galium capense LC Geraniaceae oo Id
subsp. capense aridum
Asteraceae Ar{,‘tot/s LC Rubiaceae Galium capense LC Geraniaceae P e/agr goniim
microcephala subsp. garipense glutinosum
Asteraceae Arctotis subacaulis LC Rubiaceae Galium tomentosum LC Geraniaceae Pelargonium griseum
Asteraceae Arctotis venusta LC Asteraceae G_a(u/ eum LC Geraniaceae Pelargoni um
bipinnatum grossularioides
Argemone o )
Papaveracese odhroleua subsp. NE Asphodelaceae ~ C2era disticha var. Geraniaceae Pelargonium laxum
[d] disticha subsp. karooicum
odhroleua
Argyrolobium Gasteria disticha var. . Pelargonium laxum
Fabaceae argenteum LC Asphodelaceae robusta Geraniaceae subsp. laxum
Fabaceae Argyrolobium sp. Asphodelaceae  Gasteria sp. Geraniaceae pelarg onium
malacoides
Pelargonium
Poaceae Aristida adscensionis LC Asteraceae Gazania ciliaris LC Geraniaceae multicaule subsp.
multicaule
Aristidacongesta i
Poacese [ab LC Asteraceae Gazania heterochaet. LC Geraniaceae pelarg onium
subgp. congesta ramosissimum
Poaceae Aristida d/ffus_a LC Asteraceae Gazania krebsiana Geraniaceae Re_/ar gonium
subsp. burkei ribifolium
Aristidadiffusa ; ; ;
Gazania krebsiana . Pelargonium
Poaceae b, dr'ffusa[bw] LC Asteraceae subsp. arctotoides LC Geraniaceae senecioides
i<t ; Gazania krebsana ;
Poaceae A”S”d‘.q engleri var. LC Asteraceae . [dl LC Geraniaceae pelar gonium
engleri subgp. krebsana sessiliflorum
Poaceae Aristiaa junciformis LC Asteraceae Gazania krebsiana LC Geraniaceae Pelargonium sidoides
subsp. junciformis subsp. serrulata g
Poaceae Aristida sp. Asteraceae Qazan/a . LC Geraniaceae Pelargonium
lichtensteinii tetragonum
Pelargonium
Asparagus . .
Asparagaceae aethiopicus LC Asteraceae Gazania sp. Geraniaceae 12 thzides['c]
Asparagus ;
Asparagacese Jabcd] LC Asteraceae Geigeria filifolia LC Scrophulariaceae Pe//ostamum
burchdlii leucorrhizum
? er ; Pellaea calomelanos
Asparagaceae Asparagus capensis LC Asteraceae Gelgeria omativa LC Pteridaceae [b]
var. capensis subsp. ornativa var. caomelanos
Asparagaceae Asparagus exuvialis LC Geraniaceae Geranium dregei LC Poaceae Pentamgr/s airoides
subsp. jugorum
Asparagaceae Asparagus laricinus ~ LC Geraniaceae Geranium harveyi LC Asteraceae Pentzia calcarea
Asparagaceae Asparagus lignosus  LC Asteraceae Gerbera piloselloides LC Asteraceae Pentzia g/obas,[ad]
Asparagaceae Asparagus LC Amaryllidaceae *Gethyllis longistyla  LC Asteraceae Pentzia incana
mucronatus
Aspaagus
Aspaagacese [ LC Amaryllidaceae *Gethyllis villosa LC Asteraceae Pentzia lanata
refrofractus
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Gisekia
Asparagaceae Asparagus sp. Gisekiaceae pharnaceoides var.  LC Asteraceae Pentzia punctata
pharnaceoides
A B¢ iid *G/adm/tlﬁ‘ b LC  Ast Fenizia It
sparagaceae Aspaagusstriatus ridaceae permeabilis subsp. eraceae i 3
P permeabilis quinqueida
Asparagaceae Asparagus LC Asteraceae Gnaphalium capense LC Polygonaceae Persicaria lapathifolia
suaveolens
Asplenium adiantum-
Aspleniaceae nigrum var. LC Thymelaeaceae  Gnidia meyeri LC Poaceae Phalaris minor
adiantum-nigrum
ok
Aspleniaceae Asplenium cordatum LC Apocynaceae ﬂ%%gomrp us LC Poaceae Phragmites australis
Asplenium *Gomphocarpus
Aspleniaceae trichomanes subsp.  LC Apocynaceae fruticosus subsp. LC Rhamnaceae Phylica purpurea
quadrivalens fruticosus
*Gomplocarpus
Asphodelaceae Astroloba foliolosa LC Apocynaceae tomentosis ubgp. LC Asteraceae Phy maspermuim
[b] parvifolium
tomentosis
Asteraceae Athanasia LC Asteraceae Gorteria alienata Asteraceae Phymaspermum
microcephala thymelaeoides
Atriplex lindleyi . [b] ‘D
Amaranthaceae subsp. inflata Malvacese Grewia robusa LC Apocynaceae ‘Piaranthus comptus
Atriplex nummularia *Diaranthus
Amaranthaceae subsp. TR Achariaceae Guthriea capensis ~ LC Apocynaceae geminatus subsp.
nummularia geminatus
Gymnoporia
Amaranthaceae Atriplex semibaccata Celagraceae __[bd] LC Aizoaceae Plinthus karooicus
buxifolia
*Haemanthus Pollichia
Bruniaceae éé te‘il)vi/fs/:n)/;é LD VU Amaryllidaceae  humilis subsp. LC Caryophyll aceae i [b]
humilis campesns
*Haworthia
Acanthaceae Barleria stimulans LC Asphodelaceae  marumiana var. NE Polygalaceae Polygala ephedroides
marumiana
Asteraceae Berkheya carlinifolia Asphodelaceae  *Haworthia semiviva LC Polygalaceae Polygala leptophylia
var. leptophylla
Asteraceae Berkheya glabrata LC Asphodelaceae gigggﬂop 15 Polygalaceae Polygala sp.
Apiaceae Berula thunbergii LC Asphodelaceae Hawo(th/op SIS nigra Poaceae Roypog on -
var. diversifolia monspeliensis
Blephais hejc
Acanthaceae _[bd] LC Asphodelaceae HaWD([h/Op Sis migra Poaceae Polypogon sp.
s var. nigra
Acanthaceae Blepharis mitrata LC Asphodelaceae g‘zﬁfg}fp 15 Poaceae Polypogon viridis
Haworthiops's
. Boerhavia tesalaavar. . Populus nigra var.
Nyctaginaceae ., Asphadelaceae id LC Salicaceae ialica
tessellata
Haworthiopsis
#
; Boophone tessellata var. ; ; ;
Amaryllidacese distich [b] LC Asphodelaceae [l Fabaceae Prosopis chilensis
Isticha tessellata
Poaceae Bromus catharticus ~ NE Scrophulariaceae Hebgnstret/a LC Fabaceae UL e
parviflora var. glandulosa
Prosopisglamiulosa
Scrophulariaceae Buddleja glomerata  LC Scrophulariaceae Hebenstretia robusta LC Fabaceae gan (NEM:BA)[d]
torreyana
Prosopis
Scrophulariaceae Buddleja salviifolia LC Scrophulariaceae Hebenstretia sp. Fabaceae i (NEM:BA)
velutina
Helichrysum Pseudognaphalium
Asphodelaceae Bulbine abyssinica LC Asteraceae asperum var. LC Asteraceae gnap,
L luteoalbum
appressifolium
Asphodelaceae Bulbine frutescens LC Asteraceae Helichrysum LC Asteraceae Pseudognaphalium
P caespititium undulatum
Asphodelaceae Bulbine lagopus LC Asteraceae /l;l/e//cha/sum LC Cyperaceae P seqa’oschoen us
regeanum inanis
Asphodelaceae Bulbine narcissifolia  LC Asteraceae Z;LLZ(%ZLZ] LC Asteraceae Pteronia adenocarpa
Asphodelaceae Bulbine sp. Asteraceae Helichrysum lineare  LC Asteraceae Pteronia bolusii
; Pleonia
Asphodelaceae Bulbine triebneri LC Asteraceae He/_/z_:h_r;vsum LC Asteraceae [l
lucilioides anpetrifolia
Cyperaceae Bulbostylis humilis LC Asteraceae Helicth ysum pum o LC Asteraceae % teroq a
subsp. pumifio hutchinsoniana
Capparaceae Cadaba aphylla LC Asteraceae Zzﬁzgi;m LC Asteraceae Preronia inca7a[b]
Calobota ) ;
Fabaceae ) LC Asteraceae H 9./' C/h ysum LC Asteraceae Preronia
pinegens scitulum membranacea
Poaceae Cap eqch/oa LC Asteraceae Helichrysum sp. Asteraceae Preron a
arundinacea stoehelinoides
Asteraceae Caputia tomentosa LC Asteraceae ;’I%l;g%‘izm LC Asteraceae Pteronia viscosa
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Heélichrysum
Apocynaceae *Carissa bispinosa LC Asteraceae h [b] LC Malvaceae Radyera urens
zeyhei
e . L Ranunculus
Poaceae Cendwrusdiiaris LC Brassicaceae Heliophila carnosa LC Ranunculaceae multifidus
Poaceae Cenchrus setaceus ~ NE Brassicaceae H E.'/I op h g /a_ LC Ranunculaceae . an unculls
crithmifolia trichophyllus
Poaceae Cenchrus sphacelatu: LC Brassicaceae Heliophila minima LC Asteraceae Relhania sp.
Caryophyllaceae Cerastium capense  LC Brassicaceae HE/IOP h{/a LC Rhamnaceae Rhamnus prinoides
suavissima
; Rhigoam
o Hermannia . .
*¢
Apocynaceae ‘Ceropegia circinata Malvaceae althaeifolia LC Bignoniacee obavdum[b]
*Ceropegia ,
» . . . . . Rhigozum
Apocynaceae stapeliiformis subsp. LC Malvaceae Hermannia burkei LC Bignoniaceae .
. ; trichotomum
stapeliiformis
Scrophulariaceae C‘h{_zre/?os_toma LC Malvaceae Hermannia cernua LC Zygophyllaceae  Roepera incrustata
halimifolium
Scrophulariaceae Chaenqstoma LC Malvaceae Hermanmia LC Zygophyllaceae RDEP era
macrosiphon coccocarpa lichtensteiniana
. Chaenostoma . . *Romulea atrandra
Scrophulariaceae pauciforum LC Malvaceae Hermannia comosa LC Iridaceae var. esterhuyseniae
Chaenostoma Hermannia *Romulea macowanii
Scrophulariaceae o LC Malvaceae cuneifolia var. LC Iridaceae P
rotundifolium o var. macowarnii
cuneifolia
Hermannia Rubus ludwigii
Scrophulariaceae Chaenostoma sp. Malvaceae cuneifolia var. LC Rosaceae i
subsp. ludwigii
glabrescens
Chascanum )
pinndifidum var. Hermannia ; . [bq
Verbenaceae T ] LC Malvaceae desertorum LC Aizoaceae Ruschiaintricata
pinndifidum
Verbenaceae Chascanum pumilum LC Malvaceae Hermann/q filifolia NE Aizoaceae Ruschia sp.
var. grandicalyx
. Chasmatophyllum Hermannia . . .
Aizoaceae musculinum LC Malvaceae flamnu/av[b] LC Aizoaceae Ruschia spinosa
Chalanthes ;
Pterideceae . [bd LC Malvaceae Hermqnn/ a LC Amaranthaceae  Salsola aphylla
eckloniana grandiflora
Cheilanthes hirta var.
Pteridaceae brevipilosa forma Malvaceae Hermannia pulchella LC Amaranthaceae  Salsola atrata
laxa
Pteridaceae /C];(r;til/anthes hirta var. LC Malvaceae Hermannia spinosa LC Amaranthaceae  Salsola dealata
Pteridaceae Cheilanthes induta LC Malvaceae Hermannia stricta LC Amaranthaceae  sa/so/a kas,NEM:BA)
— . Hermannia
) Chironia palustris P
Gentianaceae subsp. palustris LC Malvaceae asﬂ'ta[abw] LC Amaranthaceae  Salsola minutifolia
Poaceae Chiloris virgata LC Asteraceae Hertia ciliata LC Amaranthaceae  Salsola rabieana
Chrysocoma Heteromorpha
Asteracese .. [ad] LC Apiaceae arborescens var. LC Amaranthaceae  Salsola seminuda
ciliata arborescens
Heteropogon
Asteraceae Chrysocoma sp. Poacese [b] LC Lamiaceae Salvia disermas
cortornus
Asteraceae Cineraria aspera LC Malvaceae Hibiscus pusillus LC Lamiaceae Salvia stenophylla
Asteraceae Cineraria mollis LC Malvaceae Hibiscus trionum Lamiaceae Salvia verbenaca
Cissampebs . o
Menispermacae [d LC Orchidaceae Ha/ot_/mx villosa LC Dipsacaceae Scabiosa columbaria
cpanss var. villosa
Ranunculaceae Clematis brachiata LC Poaceae Hordeum murinum NE Poaceae Schismus barbatus
subsp. glaucum
Rosaceae Cliffortia crenata LC Poaceae YT mrindm NE Aizoaceae 50{7/ echteranthus
subsp. leporinum spinescens
. *Huernia barbata L
Peraceae Clutia sp. Apocynaceae subsp. barbata LC Cyperaceae Schoenoxiphium sp.
Peraceae Clutia thunbergii LC Apocynaceae *Huernia thuretii LC Caryophyllaceae Scleranthus sp.
: Colchicum . ; . _[ab]
Colchicaceae melanthioides Poaceae Hyparrhenia hirta LC Anacardiacese Saarsia burchdli
Colchicum I [l
Colchicaceae melanthioides subsp. LC Asteraceae Iflogaglomerata LC Anacardiacese Sewrsialancea
transvaalense
Colchicaceae Colchicum striatum  LC Fabaceae Indigastrum niveum Anacardiaceae Searsia pallens
Convolvulaceae CDH.VO/VU/US LC Fabaceae Indigofera alternans Anacardiaceae .S‘ear;/a pyroides var.
sagittatus pyroides
. Indigofera alternans : :
Asteraceae Conyza scabrida Fabaceae var. alternans LC Anacardiaceae Searsia undulata
Asteraceae Cotula microglossa LC Fabaceae Indigofera LC Gentianaceae Sebaea sp.
heterophylla
Crassulaceae Cotyledon cuneata LC Fabaceae Indigofera meyeriana LC Scroptulariacese  saiago a,b,-d;b]
Crassulaceae Colyledon orbiculata LC Fabaceae Indig ?.f era LC Scrophulariaceae Selago centralis
var. oblonga sessilifolia
. Indigdfera
Cotyledon orbiculata . Selago
Crassulaceae var orbiculata LC Fabaceae sa‘if/ola[b] LC Scrophulariaceae magnakarooica
EcoFloristix Specialist Botanical Consulting PAGHEO03
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Crassulaceae Cotyledon papillaris  LC Cyperaceae Isolepis angelica LC Scrophulariaceae Selago saxatilis
Crassulaceae Cotyledon sp. Cyperaceae ifei/;ﬁ;s cemuavar. ) o Scrophulariaceae Selago sp.

Crassula barbata . . L
Crassulaceae subsp. barbata LC Cyperaceae /solepis setacea LC Asteraceae Senecio achilleifolius
Crassulaceae Crassula cag/te//a LC Iridaceae *Ixia marginifolia LC Asteraceae Senecio angustifolius
subsp. thyrsiflora
Crassula cordllina o)
Crassulaceee C[d LC Scrophulariaceae Jamesbrittenia Asteraceae Senecio asperulus
subg. corallina atropurpurea
Jamedrittenia
Crassula expansa . aropupurea ubp. ) .
Crassulaceae subsp. expansa LC Scrophulariaceae LC Asteraceae Senecio burchellii
aropupurea
Crassula montana . A . .
Crassulaceae subsp. quadrangular LC Scrophulariaceae Jamesbrittenia sp. Asteraceae Senecio cordifolius
Crassulaceae Crassula mu.sws[c] LC Scrophulariaceae }jir:ﬁ;brmema LC Asteraceae Senecio cotyledonis
Crassulaceae Crassula muscosa NE Juncaceae Juncus a cutus subsp LC Asteraceae Senecio hastatus
var. muscosa leopoldii
Crassulaceae Crassula natans Juncaceae Juncus exsertus LC Asteraceae Senecio inaequidens
Crassulaceae Crassula pubescens LC Juncaceae Juncus inflexus LC Asteraceae Senecio muirii
subsp. pubescens
Crassulaceae Crassuia rup es_tr/s LC Juncaceae Juncus scabriusculus LC Asteraceae Senecio pinnulatus
subsp. rupestris
o [d] Sericocoma
Crassulaceae Crassula socialis LC Acanthaceae Judiciaincana LC Amamnthacae ol [b]
avolans
Crassula tetragona L [d] Setaria sphacelata
Crassulaceae subsp. tetragona LC Acanthaceae Justicia incana Poaceae var. torta
Crassulaceae Crassula tomentosa LC Acanthaceae Justicia spartioldes Poaceae Setaria verticillata
var. tomentosa
i 7 ¢ i . _[d] Silene burchellii
Scrophulariaceae  Cromidon decumbens LC Cucurbitaceae Kedlrogtis capens's LC Caryophyllaceae subsp. modesta
Cucurbitaceae Cucumis africanus LC Kewaceae Kewa salsoloides LC Caryophyllaceae Silene bL{rche/{/ .
subsp. pilosellifolia
Cucurbitaceae Cucumis zeyheri LC Achariaceae Kiggelaria africana LC Caryophyllaceae Silene undulata
Asteraceae Curio articulatus LC Asteraceae Kleinia /ong'ﬂo,a[b] LC Solanaceae Solanum capense
Asteraceae Curio radicans LC Hyacinthaceae *Lachenalia aurioliae LC Solanaceae Solanum retroflexum
i ; Solanum
Asteraceae Cuspidia cernua LC Santalaceae L_acomucmaea Solanaceae [a]
subsp. annua lineata tomentosum
. Cussonia paniculata i . Solanum
Araliaceae subsp. paniculata  “C Asteraceae Lactuca inermis L Solanaeee tomentasm”
Cactaceae g)/%;mp W Verbenaceae Lantana rugosa LC Asteraceae Sonchus dregeanus
Cylindropuntia )
Cactaceae .. (NEM:BA) Thymelaeaceae La5/05/_p/70n LC Poaceae S_p arqbo/us
imbricata deserticola fimbriatus
Cylindropuntia Lasiosiohon
Cactaceae NEM:BA] Thymelaeaceae [ LC Poaceae Sporobolus ioclados
e ) Y polycephalus P
Poaceae gfv mbop ogon LC Thymelaeaceae Lasiosiphon sp. Poaceae Sporobolus tenellus
lieterlenii
Poaceae /%’;’fif ogon LC Lamiaceae Leonotis ocymifolia  LC Lamiaceae Stachys cuneata
Poaceae Cynodon dactylon LC Poaceae Leptochloa fusca LC Lamiaceae Stachys dregeana
Poaceae Cynodon incompletus LC Fabaceae Lessertia annularis  LC Lamiaceae Stachys linearis
[bq Lessertia frutescens .
Cyperacese Oypeaus Fabaceae subsp. frutescens LC Lamiaceae Stachys rugosa
Cyperaceae p erus longus var. NE Fabaceae Lessertia f rutescens LC Apocynaceae g 6WDSHOLD
tenuiflorus subsp. microphylla
) . *Stapelia grandiflora
Cyperaceae Cyperus marginatus LC Fabaceae Lessertia inflata LC Apocynaceae var. grandifiora
Cyperaceae Cyperus textilis LC Fabaceae Lessertia paucifiora Apocynaceae *Stapelia olivacea
[bg Stipagrodis ciliata
eraceee i LC Asteraceae Leysera gnaphalodes LC Poacese
Cyp Cypausustaus ysera gnap var. capenss
Stipagrosis
Aizoaceae Delosperma sp. Asteraceae Leysera tenella LC Pozcese i
namaquers’s
Deverra denudda ; o Stipagrosis
Apiacese [d] LC Limeaceae Limeum aethiopicum - Poacece [ad]
subsp. gohylla var. aethiopicum obtusd
Dianthus Limosella Stipagrostis
Caryophyll acese i [d] LC Scrophulariaceae difl LC Poaceae uniplumis var.
micropdalus granaitiora uniplumis
Dianthus thunbergii . . . . .
Caryophyllaceae forma thunbergii NE Scrophulariaceae Limosella vesiculosa LC Aizoaceae Stomatium sp.
; Somatium
Scrophulariaceae *Diascia alonsooides LC Boraginaceae Lithospermum LC Aizoaceae .., (WCE)[c]
scabrum viride
*Sfrumaia tendla
Scrophulariaceae *Diascia capsularis ~ LC Lobeliaceae Lobelia dregeana LC Amayllidaceae

) [c]
subg. oneritalis
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. o
Asteraceae Di ?9’0”7"*’”.’” us Lobeliaceae Lobelia sp. Iridaceae Syringodea
rhinocerotis concolor
Fabaceae Dichilus gracilis LC Lobeliaceae Lobelia thermalis LC Talinaceae Talinum caffrum
Asteraceae i 44 LC Boraginaceae Lobostemon LC Asteraceae Taraxacum officinale
Dicomacapenss g stachydeus
Asteraceae Dicoma picta LC Fabaceae Lotononis azureoides LC Asteraceae Tarchonanthus minor LC
Poaceae Digitaria LC Fabaceae Lotononis LC Poaceae Tenaxia disticha
argyrograpta caerulescens
[b] Tephrocactus
Poaceae Digitaria eriantha LC Fabaceae Lotononis fruticoides LC Cactaceae . (NEM:BA)
articulatus
Asteraceae bimoiphotheca LC Fabaceae Lotononis tenella LC Zygophyllaceae Tetraena
cuneata ygophy chrysopteros
Asteraceae Dimorphotheca sp. Solanaceae Lycium cinereum LC Zygophyllaceae  Tetraena microcarpa
Diospyros Lycium Tetragcna
Ebenaceae austroafricana var. LC Solanaese L | LC Zygophyllaceae [d]
austroafricana ferodssimum retrofracta
Diospyros
Ebenaceae austroafricana var. LC Solanaceae Lycium hirsutum LC Aizoaceae Tetragonia arbuscula
microphylla
Diospyroslycioides
Ebenaceae N (1 LC Solanaceae Lycium horridum LC Aizoaceae Tetragonia spicata
subsp. lycioides
Hyacinthaceae Dipcadi viride LC Solanaceae Lycium pumilum LC Lamiaceae Teucrium africanum
Hyacinthaceae Drimia intricata LC Solanaceae Lycium schizocalyx  LC Lamiaceae Teucrium trifidum
i - . Malephora i [b]
Hyacinthaceae Drimia sp. Aizoaceae thun A/;erg// LC Poaceae Themedatrianda
. Drosanthemum . [d]
Aizoaceae hispidum LC Malvaceae Malva pusilla Santalecese Thesium Rystrix
Aizoaceae Drosanthemum liqgue LC Asteraceae Mant/sa{ca Santalaceae 97K H VLXP
salmantica sonderianum
Aizoaceae Drosanthemum sp. Marsileaceae Marsilea burchellii LC Pottiaceae Tortula atrovirens
. Drosanthemum : . . .
Aizoaceae . LC Hyacinthaceae Massonia echinata LC Asphodelaceae Trachyandra acocksii
vespertinum
. Medicago laciniata Trachyandra
*/
Apocynaceae ‘Duvalia maculata LC Fabaceae Ve [ NE Asphodelaceae Jacquiniana
[dl Tragus
Amamnthacae Dysphania carinata NE Melianthaceae Melianthus comosus LC Poacese .., [b]
koelerioides
Dysphania i [d
Amaranthaceae schraderiana Poaceae Meélica decumbens LC Poaceae Tragus racemosus
Boraginaceae Eh(et/a rigiaa subsp. LC Poaceae Melica racemosa LC Aizoaceae T”a"”’e’ﬁa P arvifolia
rigida var. parvifolia
Mélinis
Poaceae Ehrharta calycina LC Poaceae 3 _[b] LC Poaceae Tribolium purpureum
naviglumis
Ehrharta erecta var. Melinis repens i [a
Poaceae erecta LC Poaceae subsp. grandifiora LC Zygophyllaceae Tribulusterrestris
. Trichodesma
Poaceae Ehrharta erecta var. LC Poaceae Melinis repens LC Boraginacae i [b]
natalensis subsp. repens africanum
Melolobiun . .
. [d . Trichodiadema
Hypoxidaceae Empadium Fabacese cmdica)s[abd] LC Aizoaceae barbatum
. . . Melolobium ) Trichodiadema
Hypoxidaceae Empodium flexile LC Fabaceae canescens LC Aizoaceae intonsum
) Trichodiadena
Hypoxidaceae Empodium gloriosum LC Fabaceae M.EI olobium LC Aizoaceae . c]
microphyllum pomerdianun
Poaceae Enneap ogon LC Fabaceae Melolobium sp. Aizoaceae Tr/chgd/adema
desvauxii setuliferum
Poaceae Enneapogon scaber LC Lamiaceae Mentha long, /fo{/a LC Aizoaceae Trichodiadema sp.
subsp. capensis
Ennegpogon
Poaceae . [b] LC Aizoaceae Me;embg/anthemum Apocynaceae *Tridentea jucunda
scopaius articulatum
[d] Mesembryanthemum
Poaceae i s LC Aizoaceae S [@ Poaceae Trisetopsis hirtula
Eragrodtis bargiana coriatium P.
Mesembryanthenum
Poaceae Eragrostis bicolor LC Aizoaceae . [a LC Iridaceae *Tritonia florentiae
corianium
Eragrostis . Mesembryanthemum ) P .
Poaceae chloromelas LC Aizoaceae crystallinum LC Iridaceae Tritonia laxifolia
Troglophyton
Poaceae Eragrostis cilianensis LC Aizoaceae Mesemb/yanthemum Asteraceae capillaceum subsp.
emarcidum :
caplllaceum
i [b] . Mesembryanthemum Tylecodon reticulatus
Poaceae Eragrostis curvula LC Aizoaceae excavatum LC Crassulaceae subsp. reticulatus
Poaceae Eragrostis homomalla LC Aizoaceae M egemp ryanthemm Crassulaceae Tylecodon vya/ ./{Ch' d
geniculiflorum subsp. wallichii
Eragrostis
Poacese /elmannma{afri LC Aizoaceae Ziii'/:[gwanthemum Typhaceae Typha capensis
lehmanniaa
Poaceae Eragrostis obtusa LC Aizoaceae Mesem{]lyanthemum LC Poaceae Urochloa panicoides
guerichianum
EcoFloristix Specialist Botanical Consulting PAGHRO05
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Poaceae

Asteraceae

Asteraceae

Asteraceae

Asteraceae
Asteraceae

Asteraceae
Asteraceae

Geraniaceae
Orchidaceae

Orchidaceae

Asteraceae

Euphorbiaceae

Euphorbiaceae

Euphorbiaceae

Euphorbiaceae

Euphorbiaceae

Euphorbiaceae

Euphorbiaceae

Euphorbiaceae

Eragrostis
procumbens
Eriocephalus
africanus var.
paniculatus
Eriocephalus
ericoides subsp.
ericoides

Eriocephalus eximius

Eriocephalus
microcephalus
Eriocephdls

. [ab]
paiparimus
Eriocephalus
spinescens

Eriocephalus
tenuifolius

Erodium cicutarium

*Eulophia hians var.
hians

*Eulophia hians var.
nutans

Eumorphia
corymbosa

Euphorbia braunsii
Euphorbia
clavarioides

Euphorbia decepta
Euphorbia hypogaea

Euphorbia
Inaequilatera

Euphorbia
mauritanica
Euphorbia patula
subsp. patula
Euphorbia pillansii

LC

LC

LC

LC

LC

LC

LC

LC

LC

LC

LC

LC
LC

LC

LC

LC

LC

LC

Aizoaceae

Aizoaceae

Aizoaceae

Aizoaceae

Aizoaceae
Aizoaceae

Aizoaceae

Apocynaceae

Geraniaceae
Loranthaceae

Iridaceae

Iridaceae

Iridaceae

Iridaceae

Iridaceae

Iridaceae

Polygalaceae

Scrophulariaceae

Scrophulariaceae

Scrophulariaceae

Mesembryanthemum
Inachabense
Mesembryanthemum
noctiflorum subsp.
noctiflorum
Mesembryanthemum
noctiflorum subsp.
stramineum
Mesembryanthemum
stenandrum
Mesembryanthemum
tetragonum

Mestoklema
arboriforme

Mestoklema
tuberosum
*Microloma
armatum var.
armatum
Monsonia
salmoniflora

Moquiniella rubra

*Moraea ciliata
subsp. ciliata

*Moraea cookil

*Moraea crispa

*Moraea polystachya

*Moraea speciosa

*Moraea unguiculata

Muraltia macrocarpa

Nemesia
cynanchifolia
Nemesia fruticans

Nemesia linearis

LC

LC

LC

LC

LC

LC

LC

LC

LC
LC

LC

LC

LC

LC

LC
LC

Asteraceae

Urticaceae

Urticaceae

Urticaceae

Fabaceae
Hyacinthaceae
Plantaginaceae
Santalaceae

Santalaceae
Santalaceae
Campanulaceae
Campanulacae

Campanulaceae

Campanulaceae

Campanulaceae

Apocynaceae

Apocynaceae

Scrophulariaceae

Ursinia nana subsp.
nana

Urtica dioica

Urtica lobulata

Urtica urens
Vachdlia /(aroa[ o

*Veltheimia capensis

Veronica anagallis-
aquatica

] [d]
Viscum capense

Viscum continuum

Viscum
rotundifolium
Wahlenbergia cernua
Wahlenbegia

[b;
nodosa
Wahlenbergia sp.
Wahlenbergia tenella
var. tenella
Wahlenbergia
undulata
*Xysmalobium
gomphocarpoides
var.
gomphocarpoides
*Xysmalobium
gomphocarpoides
var. parvilobum

Zaluzianskya venusta

LC

LC

LC

LC

LC

LC

LC

LC

LC
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11. Appendix 2: Abbreviated Curriculum Vitae of the Specialist

Persond Details:
X Name: Dr. Jan-Hendrik Keet
X Address: Somerset West, Western Cape, 7130
x Cell: 071 451 4853
x Email: keetjanhendrik@gmail.com
x Date of Birth: 07 November 1988

Expertise and Experience:

x Current: Freelance Academic/Technical Editor, Proof-reader, and Dissertatioialst

Current: Botanical Specialist

X Previous: Post-Doctoral Researct#?ST NRF Centre of Excellence for Invasion Biology
(Department of Botany and Zoology), Stellenbosch University

X Specialization: Botany, Ecology, Geography, Invasive Plant Speni$yeasion Biology

Years of experience: > 10 years

x Published in various, high-impact, national and international sciejotifroals

x

x

Skills and Competencies:

x

Invasive Species Biology (PhD in Botany [Stellenbosch University] with asfam
Invasive Alien Plant Species and their environmental impacts)
Plant Biogeography and Ecology

Plant Identification and Taxonomy

Vegetation Surveys and Mapping

Biological Sciences

Soil Microbiomes, Function, and Chemistry

Geographic Information System&{SB1500S, NQF leve)5
Research Data Management and Data Visualization
Statistical Computing Method#(Statistical Computing Exp&rt
Experimental Design and Analysis

X X X X X X X X X

Globd Scientific Influence:

Research Interest Score 338.7
Citations 389
Scopus h-index 8

Google Scholar h-index 10
Google Scholar i10-index 11

X X X X X

Tertiary Education:

X 2015 s2019: Stellenbosch University, Stellenbosch, South Africa. Doctor of Ppiigso
(Botany)
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X 2013 s2014: University of the Free State, Bloemfontein, South Africa. Magister Scientiae
(Botany)

x 2012: University of the Free State, Bloemfontein, South Africa. Bachel@cince
Honours (Botany) - cum laude

x 2009 s2011: University of the Free State, Bloemfontein, South Africa. Bachelor afcgcie
(Chemistry with Physics and Biologyxum /aude

Employment History:

x 2015 spresent: Botanical Specialist

X 2021 s present: Freelance Academic/Technical Editor, Proof-readerDéss#rtation
Specialist

X 2019 s2021: Post-Doctoral ResearchsiCentre for Invasion Biology (Department of
Botany and Zoology), Stellenbosch University

x 2011: Part-time demonstrator. Department of Plant Sciences,rsityvaf the Free State,
Bloemfontein, South Africa

x 2010: Part-time lab assistant. Department of Chemistry, Univesithe Free State,
Bloemfontein, South Africa

x 2007 s2009: Shop Manager. Christian Tees, Brandwag Centre, Bloemfontein

Memberships Caertificationsand Short Courss:

SACNASP: Professional Natural Scientist (No.: 121678)

The International Association for Vegetation Science (Membership No.: 1326737)
SAGIC Invasive Species Consultant (Cape Town, South Africa), March 2016

GIS Intermediate (NQF level 5): Hydrological modelling and terrain analysis usingldigit
elevation models (University of the Free State, South Africa), 2014

Project Management (Stellenbosch University), 2023

Good Laboratory Practice seminar presented by Merck Millipore South Africa, 2012
Laboratory Safety seminar presented by Merck Millipore South Africa, 2012

Golden Key International Honour Society (Membership No.: 7564025)

X X X X

X X X X

Peer-reviewed Stientific Publicationsand Bodk Chaters:

x Keet JH, Ellis AG, Hui C, Le Roux (in prep) Responses of soil bacterial communities to
invasive Australiamcaciaspecies over large spatial scales. In: Richardson DM & Le
Roux JJ (Eds.Wattles. Australian acacias around the wo@dB International

x Keet JH, Datta A, Foxcroft LC, Kumschick S, Wilson JRU, Nichols GR, Richardson
DM (2022) Assessing the level of compliance with alien plant regulations in a large
African protected areaiological Invasion24: 3831s3844,
https://doi.org/10.1007/s10530-022-02883-7

x Warrington S, Ellis AGKeet JH, Le Roux JJ (2022) How does familiarity in rhizobial
interactions impact the performance of invasive and native leguives@iotar2: 129 s
156, https://neobiota.pensoft.net/article/79620/

x Keet JH & Richardson, DM (2022) A rapid survey of naturalized and invasive eucalypt
species in southwestern Limpopo, South AfriSauth African Journal of BotartA4:

339 s346,https://doi.org/10.1016/j.sajb.2021.09.008

X Novoa A, Foxcroft LCKeetJH 3\vHN 3 /H 5RX][ -- 7TKH LQYDVLYH

Opuntia strictareates fertility islands in African savannas and benefits from those
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created by native trees. Scientific Reports 11: 20748,
https://www.nature.com/articles/s41598-021-99857-x

x Keet JH, Ellis AG, Hui C, Novoa A, Le Roux JJ (2021) Impacts of invasive Australian
acacias on soil bacterial community composition, microbial enzyraetities, and
nutrient availability in fynbos soilsViicrobial Ecology82: 704 s721,
http://dx.doi.org/10.1007/s00248-021-01683-1

x Keet JH, Robertson MP, Richardson DM (2028)us glutinosdBetulaceae) in South
Africa: invasive potential and management optid®suth African Journal of Botaryas:
280 s293,https://doi.org/10.1016/j.sajb.2020.09.009

x Wilson JRU, Datta A, Hirsch FKeetJH OERER 7 1NXQD .9 1VLNDQL 00 3
Richardson DM, Zengeya TA, Kumschick S (2020) Is invasion science moving towards
agreed standards? The influence of selected framewddaB/otg 62: 569 s590,
https://doi.org/10.3897/neobiota.62.53243

x Novoa A/ Keet JH, Lechuga/DJR < 3\vHN 3 /H 5RX][ -- SBUEDQL]D\
Carpobrotus edulisivasion alter the diversity and composition of soil bacterial
communities in coastal areas. FEMS Microbiology Ecology 96(7): fiaal06,
https://doi.org/10.1093/femsec/fiaal06

X Le Roux JJ, Leishman MR, Cinantya AP, Gufu GD, HirsclKegt J-H, Manea A, Saul
W-C, Tabassum S, Warrington S, Yannelli FA, Ossola A (2020) Plant biodiversity in the
face of global changeCurrent Biology30: R371sR392,
https://doi.org/10.1016/j.cub.2020.02.066

x Hirsch H, Allsopp MH, Canavan S, Cheek M, Geerts S, Geldenhuys CJ, Harding G,
Hurley BP, Jones V\Keet J-H, Klein H, Ruwanza S, van Wilgen BW, Wingfield MJ,
Richardson DM (2019kucalyptus camaldulensrs South Africaspast, present, future.
Transactions of the Royal Society of South Afifé41). 1 s22,
https://doi.org/10.1080/0035919X.2019.1669.732

X Le Roux JJ, Hui C, Castillo ML, Iriondo, JMeet JH, Khapugin, AA, Médail F,
Rejmanek M, Theron G, Yannelli FA, Hirsch H (2019) Recent anthropogenic plant
extinctions differ in biodiversity hotspots and coldspa@tsrrent Biology29(17): 2912s
2918,https://doi.org/10.1016/j.cub.2019.07.063

x Keet JH, Ellis AG, Hui C, Le Roux JJ (2019) Strong spatial and temporal turnover of
soil bacterial communities in South Africa's hyperdiverse fynbos bi&io# Biology and
Biochemistryl36: 107541https://doi.org/10.1016/|.s0ilbi0.2019.107541

X Le Roux JJ, Ellis AG, Van Zyl L-M, Hosking NIKeet J-H, Yannelli F (2018)
Importance of soil legacy effects and successful mutualistic interactiong dwrstralian
acacia invasions in nutrient-poor environmedturnal of Ecologf06(5): 2071s2081,
https://doi.org/10.1111/1365-2745.1296

x Keet JH, Ellis AG, Hui C, Le Roux JJ (2017) Legurahizobium symbiotic promiscuity
and effectiveness do not affect plant invasivendswals of Botan119(8): 1319s1331,
https://doi.org/10.1093/aob/mcx028

X Le Roux JJKeet JH, Mutiti B, Ellis AG (2017) Cultivation may not dramatically alter
rhizobial community diversity or structure associated with rooibos4sgd/athus
linearisBurm.f.) in South AfricaSouth African Journal of BotartA0: 87-96,
https://doi.org/10.1016/j.sajb.2017.01.014

X Le Roux JJ, Hui CKeet JH, Ellis AG (2017) Co-introduction vs ecological fitting as
pathways to the establishment of effective mutualisms during biologicaiomga/New
Phytologis215(4): 1354s1360,https://doi.org/10.1111/nph.14593
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x Nsikani M, Novoa A, Van Wilgen Eeet JH, Gaertner M (2017Acacia salign@\V V RL O
legacy effects persist up to ten years after clearing: Implicationsdtogcal
restoration Austral Ecolog)A2(8): 880s889,https://doi.org/10.1111/aec.12515

x Keet J-H, Cindi D, Du Preez PJ (2016) Assessing the invasivenBestwdris aristata
andB. julianagBerberidaceae) in South Africa: management options and legal
recommendationsSouth African Journal of Botariy05: 2885298,
https://doi.org/10.1016/j.sajb.2016.04.012

Confaences:

X 46" South African Association of Botanists conference (Qwa-Qwa, South Africa),
January 20204/nusglutinosa(L.) Gaetn. [Black Alder]: an emerging invader in Suth
Africa

x International Association for Food Protection (IAFP; Louisville, Kentucky, USA), July
2019.

x Ecological Society of America Conference, (New Orleans, Louisiana, USA), August
2018Invasive legumes dramatically impact soil bacterial community structures but not
function

x Legumes for Life Workshop (Stellenbosch, South Africa), May A0&fme-rhizobium
symbiotic promiscuity and effectiveness do notaffect plantinvasiveness

x Fynbos Forum Conference (Swellendam, South Africa), July A8$sing theimpacts
of invasive legumes on il conditionsand nicrobia community compostion in a
biodiversity hotspot

x 43" South African Association of Botanists Conference (Cape Town, South Africa),
January 2017, egume-rhizobium symbiotic promiscuity and effectiveness do notaffect
plant invasiveness Best PhD presentation

x 43° Annual Research Symposium on the Management of Biological Invasions
Conference (Worscester, South Africa), May 2Q1e&yume-rhizobium symbiotic
promiscuity does not determine plant invasiveness

x Evolutionary dynamics of tree invasions: drivers, dimensions, and implications for
management (Stellenbosch, South Africa), November 2015

x Neobiota: 8th International Conference on Biological Invasions (Antalya, Turkey),
November 2014Assessing thethreat and poential for management of Berberis spp.
(Berberidaceae) in South Africa

x 42" Annual Symposium on the Management of Invasive Alien Plants (Karridene Beach
Hotel, Durban, South Africa)

X XXth Association for the Taxonomic Study of the Flora of Tropical Africa International
Conference (Stellenbosch, South Africa), January 2014

x 41" Annual Symposium on the Management of Invasive Alien Plants (Cape St. Francis,
South Africa), May 2013

ElAs and ohe surveys:

X In collaboration with Nkurenkuru Ecology and Biodiversity, 2022. Full Botanical
Assessment for the proposed development of wind energy facilities south of Bethal,
Mpumalanga Province.

X In collaboration with Nkurenkuru Ecology and Biodiversity, 2021. Application
(Expansion of mining footprint), and Final Basic Assessment and Environmental
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Management Plan for the proposed sand mine expansion on Portion 4 of the Farm
Zandberg Fontein 97, Western Cape Province.

x In collaboration with Nkurenkuru Ecology and Biodiversity, 2021. Proposed development
of wind energy facilities on the farms Brussels, Driepoort (664-1 and 664-2),
Kameelfontein, Lisbon, Nazareth, and Zwartkrans, near Vryburg, Northwest Province.

x In collaboration with Nkurenkuru Ecology and Biodiversity, 2021. Botanical Study and
Assessment: Proposed development of wind energy facilities on the farm Ehuépé
Loeriesfontein, Northern Cape Province.

x In collaboration with Nkurenkuru Ecology and Biodiversity, 2021. Botanical Study and
Assessment: Proposed development of an access road to the authorisech8thasrth
Rietrug wind energy facilities near Sutherland.

x Specialist Botanical Assessment Report: Assessment of Damage andiRRébalCosts
for Unauthorised Driving of a 4x4 Vehicle in the Big Bay Open Space System, Cape
Town. Prepared for Hannes, Pretorius, Bock & Bryant Attorneys.

X In collaboration with Nkurenkuru Ecology and Biodiversity, 2019. Mining Permit, Final
Basic Assessment & Environmental Management Plan for the proposed mining of
Sillimanite, Aggregate and Stone Gravel on the Farm Koenabib 43, Northern Cape
Province. Botanical Study and Assessment Report. Unpublished report piepared
Nkurenkuru Ecology and Biodiversity for GreenMined Environmental. Version 1.0, 30
January 2020

X In collaboration with Nkurenkuru Ecology and Biodiversity, 2019. Mining Permit, Final
Basic Assessment & Environmental Management Plan for the proposed mining of
Sillimanite on the Farm Wortel 42, Northern Cape Province. Botanical Study and
Assessment Report. Unpublished report prepared by Nkurenkuru Ecology and
Biodiversity for GreenMined Environmental. Version 1.0, 30 January 2020

X Specialist Invasive Alien Plant Species Report: Prepared for: Mpact Cedyéatils
River (Western Cape), July 2019

x Proposed Township development, Country view, Gauteng: Biodiversity Impact
Assessment (Flora3Specialist Report prepared for Zone Land Solutions (PTY) Ltd, July
2015

x Colenso Anthracite Coal Mining and Power Station Project: Biodiversity Impact
Assessment (Flora3Specialist Report prepared for Zone Land Solutions (PTY) Ltd, July
2015
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