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EXECUTIVE SUMMARY
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kilometre (one million square metres) of collecting aréa South Africatte SKA and MeerKAT are radio telescopes that are
currently under development in the Kareeberg and Karoo Hoogland Municipal regions near Carnarvon and Williston
respectively. The SKAvould like tobuild an Exploratoriumin the town of Carnarvon as an information centréor tourists

and tofoster an interesin the science behind thielescope array The Exploratorium will be locateslithin a studyarea,

just over 4ha in size, withirErf 431 locatedwithin the urban edgeandjust west of the Carnarvon CBEventhoughthe

property is surrounded byrban developmentErf 431 isstill covered with natural vegetatioand overlap acritical
biodiversity area (CBA 1)

VEGETATIONYPR: According to the South African vegetation map (2018) (Mucina & Rutherford, 2006
STATUS study area wouldhave supportedNorthern Upper Karoovegetation (Figure 6), a
vegetation type that i f | & & ALEastSTRreateried aA y (1 S NRéuiseddsF of
ecosystems that are threatened and in need of proteétion6 Db nTpHC 2

2022).
HABITAT The study area falls within theCarnarvonurban edge almost surrounded byuild-up
CONDITIONS AND areas Large parts of the footprint had alreathgen disturbed and the remaining natur.
DIVERSITY veld is considered severely degraded andhject to almost constant human activifihe

site does notsupport any significantbiophysical feature that mightesult in special
habitats for fauna or flora.

LANDUSE The study are& within the urban edge of Carnarvpoontains old building foundations
a socceffield and other disturbed areasAt the present it is useds a socer field an
illegal dumping area and asshortcut betweerbuild-up areagRefer b Figure 8).

VEGETATION The vegetation within the study area conforms to a very disturbeiion ofNorthern

ENCOUNTERED Upper Karoo vegetation. Theharacteristiclow shrub layehad been compromised
leaving just the occasional hardy weedy shrul(e.g.Lyciumspecies)in combination
with disturbance indicator oweedy species of theAizoaceae and\steraceadamilies
such asAtriplex, Tetragonia, Mesembryanthemun(= Psilocaulorspecie$, Chrysocoma
species etc Species diversitywas very low (even fddpper Karoo vegetatign

PLANT SPECIES No reddata or nationally protected plant species were observedlthough éur (4)

SENSITIVITY THEM species protected in terms of the NCNCA was obsewititn the footprint (Tablel),
they were all videspread pioneer speciesoften considered weedyor disturbance
indicator species

According to theDFFE Environmental Screening Togport for this site (Appendix 2)
the plant species theme sensitivity is considerddEDIUM SENSITIVIigEecause of the
potential for or encountering the following species:

1 Tridentea virescengApocynaceae)s a widespread but rare succuletfiiat occurs
on gony ground, or hard loam ifioodplains insporadic small subpopulations of L
to six plantsThe species was not observed within the stadya,and it is considerec
highly unlikely that individuals of th&pecies will be impactely the development

1 Even though 4 NCNCA protected species were observed (Réfablel) they were
all widespread pioneer species often considered weedy or disturbance indii
species.

As a resultthe plant species theme sensitivifipr this project isconsideredLOW
SENSITIVE
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FAUNA & AVI
FAUNA

TERRESTRIAL
BIODIVERSITY
SENSITIVITY THEM

WATER COURSES
AND WETLANDS

MAIN CONCLUSION

Apart from insects rodentsand a few smaller reptile speciethe site itself is not
expected to supportany significant remaining faunar @ven avifauna (smaller birds
might still pass through this areand apart from birds adapted to buidp areas, it is
highly unlikely that any other bird speci@sll nest withinthe site due to the lack of
protective habitatand constant human activily

According to theDFFEScreening tool reporfor the site(Appendix 2)the Animal Species
Theme Sensitivity isonsideredLOWSENSITIV#hich issupported by the findings of
this study.

According to theDFFE Environmental Screening Togpbort for this site (Appendix 2)
the plant species theme sensitivity is consider&ERYHIGHSENSITIVBecausat will
impact on a critical biodiversity area (CBA 1) as identliigthe Northern Cape critica
biodiversity areas mapgigure?).

Unfortunately, there is no alternative site within the Carnarvon Urban edge that will
impact on the CBA. In this case the proposed footprint area is clearly degraded .
poor condition (surrounded by urban development). The additional impact
vegetation and connectivity will be low and no special features of botanical signific
were encountered on the site and a large portion of the site was previously-bpild

As a resultthe Terrestrial biodiversittheme sensitivityfor this project isconsidered
LOW SENSITIVE

There are no watercourses or wetlandghin the study area.

TheTerrestrial biodiversitympactassessmenfTable8) aims to take all the discussic
under Section 4nto account, includinghe scale of theproject, the fact thatalthough
the site will impact on a CBA1he vegetation isnot vulnerable or endangeredo SoCC
will be impacted the site itself is alreadydisturbed as well as all the other reasor
discussedhroughout this document

According;Table8, the main impactsassociated with the proposed developmemitl be:

1 Apotential Very Lowimpact on aCBA 1within the urban edgeof Carnarvon,
supportingdegraded natural veld

It is thus considered highly unlikely that the development will contribute significant
to any of the following:

9 Significant loss of vegetation type and associated habitat.

1 Loss of ecological processes (e.g., migration patterns, pollinators,
function etc.) due to construction and operational activities.

Loss of local biodiversity and threatened plant species.

1
1 Loss of ecosystem connectivity

WITH THE AVAILABLE INFORMATION IT IS RECOMMENDED RROJEBE BE APPROVED.
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DETAILS OF THE AUTHOR

Thisis aspecialisteport compiled by Peet Botes from PB Consult.
COMPANY NAME PB Consult Sole Proprietor
PHYSICAL ADDRESS 22 Buitekant Street, Bredasdorp, 7280
CELL PHONE +27 (82) 921 5949

EMAIL peet@pbconsult.co.za

FAX: 086¢ 611 0726

INDEPENDENCE & CONDITIONS

PB Consult is an independent entity with no interest in the activity other than fair remuneration for services
rendered. Remunerations for services are not linked to approval by decision making authoritiegkeand
companyhave no interest in secondary or downstream developmbatause ofthe authorization of this

project. There are no circumstances that compromise the objectivity of this report. The findings, results,
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knowledge and available informatiorThe authorreserveshe right to modify aspects of this report, including

the recommendations if new information become available which may have a significant impact on the findings

of this report.

RELEVANT QUALIFICATIONS & EXPERIENCE OF THE AUTHOR

Mr. Peet Botes holds a BSc. (Hons.) degree in Plant Ecology from the University of Stellenbosch (Nature
Conservation Il & IV as extra subjects). Since qualifying with his degree, he had worked for more than 20 years
in the environmental management fielfirst at the Overberg Test Range (a Division of Denel) managing the
environmental department of OTR and being responsible for developing and implementing an 1S014001
environmental management system, ensuring environmental compliance, performing envirtainmésk
assessments with regards to missile tests and planning the management of ®@0B& of natural veld,
working closely with CapeNature (De Hoop Nature Reserve).

In 2005 he joined Enviroscientific, an independent environmental consultancy specializing in wastewater
management, botanical and biodiversity assessments, developing environmental management plans and
strategies, environmental control work as well as dpianvironmental compliance audits and was also
responsible for helping develop the biodiversity part of the Farming for the Future audit system implemented
by Woolworths. During his time with Enviroscientific he performed more than 400 biodiveasity
environmental legal compliance audits.

During 2010 he joined EnviroAfrica in order to move back to the biodiversity aspects of environmental
management. Experience with EnviroAfrica includes NEMA EIA applications, environmental management plans
for various industries, environmental complianaadits, environmental control work as well as more than 70
biodiversity & botanical specialist studies.

Towards the end of 2017, Mr Botes started his own small environmental consulting business focusing on
biodiversity & botanical assessments, biodiversity management plans and environmental compliance audits.

Mr. Botes is a registereBrofessional Botanical, Environmental and Ecological Scientists at SACNASP (South
African Council foNaturalScientific Professions) as required in terms of Section 18(1)(a) of the Natural Scientific
Professions Act, 2003, since 2005.
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DECLARATION OF INDEPENDENCE

THE INDEPENDENT PERSON WHO COMPILED A SPECIALIST REPORT OR UNDERTOOK A SPECIALIST P

| Petrus, Jacobus, Johannes Botes, as the appointkgbendent specialist hereby declare that I:
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1

act/ed as the independent specialist in this application;

regard the information contained in this report as it relates to my specialist input/study to be true and
correct, and

do not have and will not have any financial interest in the undertaking of the activity, other than
remuneration for work performed in terms of the NEMA, the Environmental Impact Assessment
Regulations, 2014, as amended, and any specific environmentalgearent Act;

have and will not have no vested interest in the proposed activity proceeding;

have disclosed, to the applicant, EAP and competent authority, any material information that have or
may have the potential to influence the decision of the competent authority or the objectivity of any
report, plan or document required in terms of the NBEMthe Environmental Impact Assessment
Regulations, 2014 and any specific environmental management Act;

am fully aware of and meet the responsibilities in terms of NEMA, the Environmental Impact
Assessment Regulations, 2014 (specifically in terms of regulation 13 of GN No. R. 326) and any specific
environmental management Act, and that failure to comply wifthse requirements may constitute

and result in disqualification;

have ensured that information containing all relevant facts in respect of the specialist input/study was
distributed or made available to interested and affected parties and the public and that participation
by interested and affected parties was facilgdtin such a manner that all interested and affected
parties were provided with a reasonable opportunity to participate and to provide comments on the
specialist input/study;

have ensured that the comments of all interested and affected parties on the specialist input/study
were considered, recorded and submitted to the competent authority in respect of the application;
have ensured that the names of all interested and affected parties that participated in terms of the
specialist input/study were recorded in the register of interested and affected parties who participated
in the public participation process;

have provided the competent authority with access to all information at my disposal regarding the
application, whether such information is favourable to the applicant or not; and

am aware that a false declaration is an offence in terms of regulation 13 of GN No. R. 326.

Note: The terms of reference must be attached.

Signature of the specialist:

PB Consult (Sole Proprietor)

Name of company:

8 August 2024

Date:
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1. INTRODUCTION
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telescope, with esquare kilometre (one million square metres) of collecting afde SKA telescope

will be colocated in Africa and in Australitn South Africalte SKA and MeerKAT are radio telescopes

that are currently under development in the Kareeberg and Karoo Hoogland Municipal regions near
Carnarvon and Williston respectively. SKA will on completion consist of up to 3000 dishes and
aperture arrays which wihave a collective area of 1 square kilomettavill have an unprecedented

scope in observations, exceeding the image resolution quality of the Hubble Space Teleseope by
factor of 50 times, whilst also having the ability to image huge areas of sky in parallel.

The SKAvould like tobuild an Exploratoriumin the town of Carnarvonas an information centréor
tourists and tdfoster an interesin the science behind thielescope array The Exploratorium will be
locatedwithin astudyarea just over 4ha in size, withirkerf 431 locatedwithin the urban edgeand
just west of the Carnarvon CBEventhoughthe property is surrounded byrban developmentErf
431 isstill covered with natural vegetatiomndoverlap acritical biodiversity area (CBAdS identified
in the 2016 Northern Cape critical biodiversity areas méjmress & Oosthuysen, 2016).

According to the vegetation map of South Africa (20128,development footprintmay impact on
Northern UpperKarob | @S3SGl G A2y (LeasiShraatnedi Aya (OR2NIVEIA RSINFIRK ¢
national list of ecosystems that are threatened and in need of protection (2022).

The DFFEScreening tool reportidentified various areas of potenti@nvironmental sensitivity of
which the following will be discussed in this report:

1 The relativeAnimal species themsensitivity is considered abw sensitivity;
1 The relativePlant species themsensitivityis considered oMedium sensitivity;
1 The relativeTerrestrial Biodiversity themeensitivityis considereaf Very Highsensitivity.

The site visit confirmed that the vegetation within the proposed footprint area has been severely
degraded as a result @bnstant human activity (urban creepJhe site is crissrossed by footpaths,
used as shortuts by locainhabitants, while & foundations suggest that previouslysupported
several buildings. A soccer field had been established in the northeastern corner of ffpessieest

of End Streeaind it had been usefbr illegal dumping in place#\s a result, the site itself is novighly
disturbedin terms of botanical significance

1.1. LEGISLATION GOVERNING THIS REPORT

EnviroAfricawas appointedthe Department of Economic Development and TourismO&B to
facilitate the NEMA EIA application for the proposed project. PB Consult was appointed by
EnviroAfricado conduct aerrestrial biodiversity scanof the proposed footprintarea.

This is agpecialist repoRcompiled in terms of:
1 The National Environmental Management Acti.A®7 of 1998 (NEMA);
1 ¢ K $rotacolfor the SpecialistAssessment and Minimumeport contentrequirements for
environmental impacts on terrestrial biodivelisgiréterms of Sections 24(5)(a) and (h) and 44
of the NEMA (Government Notice No. 320 of 20 March 2020).
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1.2. TERMS OF REFERENCE

The terms of referencéor this appointment werdo:

1 Evaluate the proposed site(s) to determine whether any significant botanical or other
terrestrial biodiversity features will be impacté@cause othe proposed development.

1 Determine and record the position of any plant species of special significaugcg(otected
tree species, or rare or endangered plant species) that should be avoided or that may require
GaSkNDK 3 NBaOdzS¢ AyGSNBSylAzyo

1 Locate and record sensitive areas from a terrestrial biodiversity perspective within the
proposed development footprint that may be interpreted as obstacles to the proposed
development.

1 Make recommendations on impact minimization should it be required

1 Consider shottto longterm implications of impacts on biodiversity and highlight irreversible
impacts or irreplaceable loss of species.

2. STUDY ARERAAPPROACH

2.1. LOCATIOMN LAYOUT

Carnarvon is locatedn the R63, about 24&m east of Calvinia the Kareeberg Local Municipality of
the Northern Cape Pxance. Erf 431is located within the urban edgend just west of the Carnarvon
CBD(Figurel).

o Description
SANBI n- B LarilUsel Docision Support [LUDS) Too! SKA Carnarvon Exploratorium Location map

Legend

South African parent fam cadaster

Skietfonteln

Camarvon

18,056 [A)

1" "Gaborone! pretaria | MOZ)
i * (Thwnd o

7 O
Johannesburg | swaze

Bloemfontem
x -
SOUTH AERICA

08 0 048 0.9Kilometers ia for raferanca ony. Data e oy 10t b6
— Tetabie

VGS._1694 Web_Mercalce_Auwilery_Sphere
wp

2 Latilude Geograptics Group LIg. THIS MAP IS NOT TO BE USED FOR NAVIGATION weTown”

Figurel: The location of the proposedievelopment(indicated by the arrow in relation to the town ofCarnarvon

SKA Information Centre Page9



TerrestriaBiodiversityScan

The study area, within which the information centre will be located, was just ovdradih sizeand
showed various signs of previous and existing disturbances (e.g., old building foundatdosths
and tweespoor tracksjFigure 2).

SKA Carnarvon Exploratorium = % - . ‘ M * n REUfE Logend
Erf431, Camarvon S 8 1 ‘ ) e e 1 ol C Carnarvon SKA

Google Earth

Figure2: Google imageshowing thestudy area(red)within which the information centre will be located

2.2. ACTIVITY DESCRIPTION

Figure 3 gives an overview of the planned infrastructina will be established as part of the SKA
Carnarvon ExploratoriumAccess to the site will be gained from End Stre€he development will
include:

=

An (bsewvatorium

An Amphitheatre

Accommodation / dorntories;

Ablutions & common areas;

A tensile roof structure for outdoor functions;
Afull-sizetelescope;

Parking areas;

Pathways connecting the various infrastructure;
. Botanical gardens;

10. Rock landscaping feates; and

11. An Interactive play area

© e NGO~ WODN
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Figure3: Masterplanlayout for the proposed SKA Carnarvon Exploratorium (The Creative Axdikitects)

2.3. TOPOGRAPH®EOLOGW¥ SOILS

Thestudy area is locatedithin the Carnarvon urban eddeounded by existing streets to theest
(gravel track), northMlark Streetand eas{End Streetand by the R63 to the soutfThe sites slightly
raised in the middle forminglaw flat slightlyrockycentre areawhich slopes gently away tbe west
and east.

According to the geotechnical report for the site done by Gondwana Geo Solutions (20885the
geology of the site is dolerite of Jurassic age which has intruded the older sedimentary rocks (mudrock
and sandstone) of the Teekloof Formation of the Adelaide Subgroupfde&roup. The site is
coveredby a relatively thin mantle of transported colluvial soils comprising of dark grey to brown silty
gravelly soilswith prolific small to large dolerite boulderfolerite bedrockunderies this mantle of

soil cover, comprising medium to slightly weathered, medium jointed rotlanf strength

2.4. QLIMATE

Carnarvon is a small town in the heartvast inland basin known as the Karoo, surmded by the flat
topped koppies of the Karee Mountaink is part of the Nam#&aroo which has an essentially
continental climatelittle affected by the ameliorating influence of ocealitss an arid (almost desert)
biome where most of the rivers are nonperennial

Rainfallis unreliablefalling mostly inlate summer (December to Apriljainfall intensity can be high
(e.g., episodic thunderstorm storm even@poughts areunpredictable and often prolonge@ucina
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et. al.,2006)(the recent drought lasted more than 7 year®ers. Comn).

Summers are hodluring the day and cold during the night, whilénters are cold with temperature
extremes ranging from5°C in winter to 43C in summer Figure 4 gives a summary aferage
temperatures and precipitation for the last 30 years
(https://www.meteoblue.com/en/weather/historyclimate/climatemodelled/ carnarvon_soudth
africa_101403%

Carnarvon meteoblue

30.97°S, 22.13°E (1249 m asl).

Model: ERAST =

40°C 50 mm
31°C 31°C

30°C

20°C

11°¢ 10°C 25 mm

10°C 7°C 7C
3°C 2°C 4°C
0°C
-10°C 0 mm
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Predapitation Hot days - - Cold nights — Mean daily maximum

- Mean daily minimum

Figure4: Averagetemperature and rainfall for Carnarvon (https://www.meteoblue.com/en/weather/historyclimate/climatemodelled/
carnarvon_soutkafrica_101403%

2.5. APPROACK METHODOLOGY

The first step of the study was toonducta desktop stug of the study areaand its immediate
surroundings.Spatial information from online databases such as SANBI BGIS and Google Earth were
used to evaluate the site in terms of vegetatjatvious differences in landscage.g., variations in

soil type, rocky outcrops etcqr vegetation densities, which might indicate differences in plant
community or species compositipreritical biodiversity areas and othderrestrial biodiversity
features as identiéd in theDEA screening toolThis informatiorwasused to prepare atudy area

map, which isusedas a referencaluring the physical site visitPlantspecies listgof the expected

plant species for this vegetation typegre prepared and species of special significaweee flagged

(for the site visit).

A oneday site visit was performed on thk&l"™ of June2024. The site assessment survey was
conducted by walking the site and sampling the vegetation, using a modified approach, based on the
BraunBlanquet vegetation survey method (Werger, 1974). During the site visit terrestrial features
and plants of specifisignificance was, marked, and photograph&e(re5). A haneheld Garmin
GPSMAP®Bwas used to track the sampling route and for recording waypoints of locations of specific
importance. During the survey notes, and photographic records were collected. The author
endeavoured to identify and locate all significant botanical featumed or specific soil conditions
which might indicate special botanical features (e.qg., rocky outcrops or heuweltjies) and watercourses.
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Figure5: Google overview, showing thetudy areaand the routeswalked during the sitevisit.

2.5.1. ASSUMPTIONS AND UNCERTAINTIES

The findings are based on a cday site visit (not longerm repetitive sampling), which means that it
is likely that some plant species might have begssing(not visible or in flower).The timing of the
site visit wasreasonableas esentiallyall perennial plants were identifiableven though he
vegetmtion itself was very disturbedA goodunderstanding of the status of the vegetation and plant
species in the study areagere obtainedand confidence in the findings are highhere should beno
limiting factors which could significantly alter the outcome of this studlyis unlikely that a full
botanical assessment wikksult in anyadditional findingghat would havea significantimpact on the
outcome.

3. DESKTORSSESSMENT

3.1. BROADSCALEEGETATIOEXPECTED

According to the South African vegetation map (20Mucina & Rutherford, 2006}he proposed
developmentwill only impact on one vegetation type, namelorthern Upper KarodFigure6).
b2NIKSNY ! LILISNJ YI NP 2Aeast Threatén&lS yA yO f (i SINBREBIEHRRof (+ S ad
ecosystems that are threatened and in need of proteétioné Db nTpHc 2F My b2 @<
promulgated in terms of the National Environmental Management Biodiversity Act, Act 10 of 2004.

Mucina & Rutherford (2006) describe this vegetation as occurring iNtinthern Cape and Free State
Provinces: Northern regions of the Upper Karoo plateau from Prieska, Vosburg and Carnarvon in the
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west to Philipstown, Petrusville and Petrusburg in the east. Bordered in the north by Niekerkshoop,
Douglas and Petrusburg and in the south by Carnarvon, Pampoenpoort and De Aar. A few patches
occur in Griqualand West. Altitude varies mostly fro®@00g1 500 m.

Northern Upper Karoo

_—

Figure6: Vegetation map of South Africa (2@}, showing theexpected vegetatiortype (SANBI BG)S

The vegetation is described lasv shrubland dominated by dwarf karoo shrubs, grasses@ekegalia
melliferasubsp detinensand some other low trees (especially on sandy soils in the northern parts and
vicinity of the Orange Riverlt occurs on lat to gently sloping, with isolated hills of Upper Karoo
Hardeveld in the south and Vaalbos Rocky Shrubland in the northeast and with many interspersed
pans

3.2. ECOLOGICAL DRIVEREUNCTIONING

Northern Upper Karos part of the Namd<aroo Biome, which is a larggd landlockedegion on the

central plateau of the western half of South Africa, extending into Namibia. It is flanked by the
Succulent Karoo to the west and south, desert to the northwest, arid Kalahari Savanna to the north,
Grassland to the northeast, Albany Thickethe southeast and small parts of Fynbos to the south.

In South Africa, only the Desert Biome has a higher variability in annual rainfall and only the Kalahari
Savanna greater extremeas iemperature. The NamKaroo receives most of its rainfall in summer,
especially in late summer (Mucied al, 2006).

Climate is essentially continental and with almaost effect of the ameliorating influences of the
oceans Rainfall is low and unreliableoeaking in March.Droughts are unpredictable and often
prolonged Summers are hot and winters coldth temperature extremes ranging fros°C in winter
to 43°C in summer. Howeverinfall intensity can be hige.g.,episodic thunderstorm antailstorm
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