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Executive Summary

This concise Environmental Screening Study (ESS) aims to identify potentially feasible sites for subsequent resource and
economic analysis, based on key environmental and land use features that may prevent or constrain-daeje
Renewable Energy (RE) five production of green hydrogen (GHand Poweito-X (PtX) derivatives.

The PtX regions that were considered are associated with commercial ports in South Africa that anelaeelli for export
of PtX products to European and Asian markets, or have potential for locabRt¥kers:
1. Richards Bay
Coega
Mossel Bay
Saldanha Bay
Boegoebaai (proposed)

aprwn

Spatial data representing key soci@nvironmental features terrestrial and aquatic ecosystems, conservation priorities
and land use were considered and subsequently classified as areas that shouldakeided, areas that may be
constrained, or areas that are mostlgpen.

Five less constrained or opesites were manually identified as potentially environmentally feasible locations for RE
development in proximity of the considered PtX regions.

These sites providehe point of departure for further technoeconomic wind and solar resource assessment and PtX
production potential.

PtX region Site Latitude Longitude

1. Richards Bay 1. Richards Bay -28.8909 31.83867
2. Koningskroon -28.4644 31.35059
3. Surreyvale -28.1023 30.93949
4. Kingsley -27.9829 30.49421
5. Waterbult -27.8084 29.47587

2. Coega 1. North of Ggeberha -33.5906 25.48333
2. Kleinpoort -33.3998 24.9339
3. Aberdeen -32.7274 24.1806
4. Hofmeyr -31.7535 25.78835
5. East of Aberdeen -32.4287 23.22422

3. Mossel Bay 1. Near Albertinia -34.2568 21.62363
2. Near Van Wyksdorp -33.8195 21.53743
3. Leeu Gamka / Prince Albert -33.1110 21.76026
4. Beaufort West / Aberdeen -32.4251 23.21588
5. Willowmore -33.0097 23.29773

4. Saldanha Bay 1. East of Saldanha Bay -32.9932 18.24893
2. North of Cape Town, near Atlantis -33.4990 18.36825
3. Near Morreesburg -33.2284 18.72773
4. East of Clanwilliam -31.9965 19.43567
5. Between Worcester & Sutherland -32.9901 19.78011

5. Boegoebaai 1. East of Boegoebaai -28.6989 16.74826
2. Between Port Nolloth & Boegoebaai -29.0270 16.92691
3. West of Springbok -29.5267 17.22556
4. Northeast of Springbok -29.3648 18.44129
5. Northwest of Garies -30.3968 17.70413
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1. Background and Overview

GIS analysis has increasingly become a crucial tool for sustainable infrastructure planning. It is used around the world for
identifying suitable and optimal areas, based on a range of environmental, economic, and social parameters, for
important infrastructure developmentgDepartment of Environmental Affairs (DEA), 2015; Latinopoulos & Kechagia, 2015;
SanchezlLozano et al., 2014)ncluding more recently, for renewable energy (RE) and green hydrogen)(@dduction
(Messaoudi et al., 2024)

Diligent site selection of RE is crucial to minimise the risk\Wirld Bank Group, 2024)
1 impacts on communities and biodiversity;
1 difficulties in obtaining financing and permits;
 time and cost increases; and
1  public opposition to development.

Geospatial suitability is best determined in a stepwise manner, starting at broad scales to highlight several potential
regions which may be investigated further, before conducting more detailed site screening, considering alternatives,
ground-truthing and in situ assessment to inform development decisions.

This concise Environmental Screening Study (ESS) aims to identify potentially feasible sites for subsequent resource and
economic analysis (refer to separafe = H Gehéwaldle@ Resource Assessment and Financial Modelling for Wind and Solar
Projects at the South African Pods based on key environmental and land use features that may prevent or constrain
large-scale RE for the production of GEind Powerto-X (PtX) derivatives.

2. Objectives

The PtX Hulaims tosupply South Africarspecific green hydrogen analysis data to inform &tdlated public sector policy
development and private sector investment decisions. To determine RE, and subsequentlya@iH PtX, potential of
possible South African PtX regions in a manner that considers sami@ironmental sensitivities, a highevel social
environmental constraints spatial analysis was performed.

3. Methodology

The PtX regions that were considered are associated with commercial ports in South Africa that anelaeelli for export
of PtX products to European and Asian markets, or have potential for locabFt¥kers:
1. Richards Bay
Coega
Mossel Bay
Saldanha Bay
Boegoebaai (proposed)

aprwd

The study area for each of the PtX regidsa 300 km radius from the port location.

The socialenvironmental constraints analysis entailed an overlay of available spatial d#pgendiy for:
1 Conservation planning 8
o Protected Areas that are protected under law. Must be avoided by energy development.
o Critical Biodiversity Areas (CBAs) have been identified through systematic conservation planning processes
and are important for the persistence of ecosystems and species as well as the-temng ecological
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functioning of the landscape as a who(&outh African National Biodiversity Institute (SANBI), 20@Stuth
African National Biodiversity Institute (SANBI), 20117
Aquatic ecosystemsd
o Watercourses, including wetlands and rivers (ephemeral and perennial), should be avoided by new energy
development. Proximity to watercourses may also trigger the need for rammsumptive water use licenses,
which adds a permitting requirement to new devgbment.

Land used

o Urban and builtup areas which are already occupied by infrastructure and / are populated.

0 Agriculture 8 permanent / perennial agriculture like vineyards and orchards should be avoided. Annual
crops, like grains, may present more opportunities for negotiating land use change or synergistic multi
functional spaces.

o Mines and quarries are likely in conflict with energy developments but may provide an opportunity for
synergistic multifunctional spaces or for targeting disturbed areas for brownfield development.

Sociatenvironmental features considere@Table 1)classified as follows:

il

HZ

GREEN HYDROGEN
SOUTH AFRICA

Avoid: Areas that may be considered as unavailable, potential fatal flaws or critical conflicts for utiigle
renewable energy development.

Constrained: Areas that may be considered as constrained for utiiyale renewable energy development. In the
case of rivers and wetlands, new development within 32 meters would require -nponsumptive water use
authorisation (i.e. procedural constraint). In the sa of landcover / uses, these areas may be potential opportunities
for new utility-scale renewable energy development sites but would require a transition to new / nqultipose land
use or innovative cdocation approaches such as agrivoltaics.

Mostly Open: Areas that may be considered as potential areas for new development in terms of land availability
(least constrained / open / undeveloped land).
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Feature
Protected Areas, Nature
Conservation Areas

Reserve

Critical Biodiversity Areas (CBA 1 & 2,
subcategories)

Rivers and wetlands

High-value agriculture, including Viticulture,
Horticulture, Pivot Irrigation, Norpivot
Irrigated Annual Crops / Planted Pasture!
Food Gardens

Table 1: Social-environmental features and associated constraints ratings and consideration rationale

Rationale
Areas protected under law. Must be avoided by ener
and other industrial development.
Areas are identified through systematic conservation
planning processes and are important for the persistenc
of ecosystems and species as well as the ldagm
ecological functioning of the landscape.
Aquatic ecosystems should be avoided by new ener
and industrial development.
High-value permanent / perennial agriculture, like
orchards, or that arecharacterisedby large permanent
infrastructure, such as irrigation systems, should b
avoided.

Areas that are already occupied by infrastructure and /
where people live and work.

Proximity to watercourses may also trigger the need fi
non-consumptive water use licenses, which adds

permitting requirement to new development.

Annual crops, like grains, may present mor
opportunities for negotiating land use change o
synergistic multifunctional spaces (e.g. shadenet
agriculture as agrivoltaics).

Likely in conflict with energy developments but ma
provide an opportunity for synergistic mulfunctional

spaces or for targeting disturbed areas for brownfiel
development.

Built-up landcover

Rivers and wetlands 32 m buffer

Rainfed Annual Crops / Planted Pasture
Smallholdings, Strip Field Cultivation, Ol¢
Fields, Shadenets

Mines & quarries landcover

Remaining areas, including Barren Lanc
Forested Land, Shrubland, Grasslan
landcover

Areas that, based on the spatial data considered, cou
theoretically present opportunities as development sites

Z
L
(oL,
@)

The spatial overlay analysis followed the maximum ruée. if restricted and constrained features overlap, the restricted
feature will take precedence. Any areas that do not contain any of the restricted on constrained features are considered
potentiallQ | GH=FA GJ D=9KL ; GFKLJ9AF=< >GJ =F=J?Q <=N=DGHE=FLg
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4. Results and Discussion

4.1 Wind and Solar Energy Potential

South Africa has good renewable energy resource potential, with wiidurel) being more prominent along the coastal
regions and solar(Figure 2).in the inland regions. Furthermore, policy instruments, such as Renewable Energy
Development Zones (REDZs) and Electricity Grid Infrastructure (EGI) corridors, are in place to incentivise renewable energy
development. This indicates opportunity for RE delepment proximal to the considered PtX port location, but such RE
development may need to extend within broader regions to satisfy the energy requirements of PtX production.

Figure 1. Mean wind speed at 100 m height (m/s) for South Africa

. Mean wind speed
Foeraglon at 100 m height (m/s)

: - . 50 km intervals from port -

Renewable Energy Development Zones %
P
D Electricity Grid Infrastructure Corridors

vl

[

§ B'degt’_:eb'aai
Richatds Bay 5. |

Date: 202412(20

Source: own creation, data frowtind Atlas for South Africa (WASA) SANEDI
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Figure 2: Solar renewable energy resource (Global Horizontal Irradiation, yearly totals, kWh/m2) of South Africa

Global Horizontal Irradiation
Yearly totals (kWh/m*2)

&

£ PtX region

"' 50 km intervals from port

Renewable Energy Development Zones

D Electricity Grid Infrastructure Corridors 4

Richards/Bay %

 Mossel Bay:

Source: own creation, data fro8olarGlSolar resource maps and GIS data

4.2 Richards Bay

The Port of Richards Bay is located approximately 150 km north of Durban in KwaXatal. The region is a matrix of
watercourses, agricultural activities and builip areas(Figure3).

Based on the higHevel environmental screening,he following sites in the Richards Bay region may be considered as
HGL=FLA9DDQ | GH=FA >GJ O0O# Tabe®. ?J == @Q<JG?=F <=N=DGHE=FLK
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https://solargis.com/resources/free-maps-and-gis-data?locality=south-africa

Table 2: Potential sites for subsequent renewable energy resource assessment at Richards Bay

Site Latitude Longitude

1. Richards Bay | -28.89090556 31.83866973
2.  Koningskroon | -28.46441561] 31.35058586
3. Surreyvale -28.10228084] 30.93948554
4. Kingsley -27.9829322| 30.49420926
5. Waterbult -27.80844518 29.47586809

Figure 3: Key sociatenvironmental features in the Richards Bay region

Port of Richards Bay
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Thematic: CSIR
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Units: Meter

Scale: 1:1 900 000

Date: 2024/08/12
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Figure 4: Selected sites for renewable energy resource assessment based on key soci@nvironmental features in

the Richards Bay region
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4.3 Coega

The Port of Coega is located approximately 25 km nevibst of the City of Ggeberha in the Eastern Cape. The Graaff
Reinet regions is relatively constrained by protected areaBiglre 5). Overall, there seems to exist abundant
unconstrained land from Ggeberha in a soutb-north-westerly corridor between Murraysburg and Willowmore. Quite a
few RE facilities have been propedin the region, presumably also driven by the presence of REDZ and EGI corridors
(refer toFigurel and Figure?).

Based on the higHevel environmental screening he following sites in the Coega region may be considered as potentially
| GH=FA >GJ O0# 9F< ?2J=-Taled@Q<JG?=F <=N=DGHE=FLK O

Table 3: Potential sites for subsequent renewable energy resource assessment at Coega

Site Latitude | Longitude
1. North of Ggeberha| -33.5906| 25.48333
2. Kleinpoort -33.3998 24.9339
3. Aberdeen -32.7274 24.1806
4. Hofmeyr -31.7535| 25.78835
5. Eastof Aberdeen | -32.4287| 23.22422
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Figure 5:Key sociatenvironmental features in the Coega region
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Figure 6: Selected sites for renewable energy resource assessment based on key socig@nvironmental constraints of the Coega region
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4.4 Mossel Bay

In addition to Mossel Bay being a port location which provides opportunity for PtX production and export, it is also close
to an existing Fischelropsch (PetroSAplant, which is approximately 12 km west of the town of Mossel Bay. The region
between the coast and the Langeberg Mountain escarpment is constrained by agricultural fields, mostly planted pastures
and annual crops that may cexist with RESeveral protected areas exist in the region, often associated with mountain
ranges(Figure 7) North of Oultshoorn, beyond the Swartberg Mountain escarpment, areas available for RE development
open up significantly, especially soldsee Figure 2)Several wind and solar RE development have been proposed in the
Sutherland and Beaufort West areas. This is also evident from the number of RE development proposals in these areas
(Figure 8) However, delivering electricity to the Mossel Bay area from the Karoo areas further inland would require
extensive electricity transmission lines.

Based on the higHevel environmental screening,he following sites in the Mossel Bay region may be considered as

HGL=FLA9DDQ

| GH=FA >GJ

0 # Tabked).

?J)==

@Q<JG?=F

Table 4: Potential sites for subsequent renewable energy resource assessment at Mossel Bay
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Site Latitude Longitude

1. Near Albertinia -34.25684027 21.62363272|
2. Near Van Wyksdorp -33.81945097| 21.53743191
3. Leeu Gamka / Prince Albell -33.11098807| 21.76026388
4. Beaufort West / Aberdeen | -32.42507306| 23.21588464
5.  Willowmore -33.00965972 23.29772677|
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Figure 7. Key socialenvironmental features in the Mossel Bay region
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Figure 8: Selected sites for renewable energy resource assessment based on key socia@nvironmental constraints of the Mossel Bay region
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4.5 Saldanha By

The Saldanha Bay area is extensively constrained by agricultural activities. Due to the extent to which agriculture has
transformed natural landscapes in the Saldanha Bay region, many remaining areas, especially where fynbos and
renosterveld vegetation ipresent, are either protected or identified as Critical Biodiversity Areas. The further one moves
away from Saldanha Bay, the areas available for RE development open up significantly and RE resources, especially solar
(refer toFigure 3, tend to increase. This is also evident from the number of RE development proposals in the area south
of Sutherland. However, delivering electricity to Saldanha Bay from the areas further inland would require extensive

electricity transmission lines.

Based on the higHevel environmental screening,he following sites in the Saldanha Bay region may be considered as

HGL=FLA9DDQ | GH=FA >GJ O0# Tabkes. ?2J

= = @Q<JG9:

Table 5: Potential sites for subsequent renewable energy resource assessment at Saldanha Bay

Site Latitude | Longitude

1. East of Saldanha Bay -32.9932| 18.24893
2. North of Cape Town, near Atlanti| -33.4990| 18.36825
3. Near Morreesburg -33.2284| 18.72773
4. East of Clanwilliam -31.9965| 19.43567
5. Between Worcester & Sutherlang -32.9901| 19.78011

F <=N=DGHE=FLK

Within the Saldanha Bay area, there are several approved and constructed RE facilities (e.g. West Coast OnertEF
of Saldanha Bay, and the Hopefield WHfetween Saldanha Bay and Morreesburbfowever, it is understood that further
development of WEFs in the direct vicinity of Saldanha Bay is largely constrained by military3abeerefore, Site 1 may

| GH=FAJl E9Q HJ=
settlements (that could result in visual impacts and social resistance), private nature reserves and touiasspdts like

the Atlantis Dunes. Both sites 1 and 2 have limited potential area (~ 8 500 ha and ~ 5 800 ha) and are boxed in by restricted

FGL : = , GFKA<=J=< >=9KA: D=y 1AL-=

areas.

https://www.windlab.com/our-projects/west-coast/
2 https://azarigroup.com/project/hopefield-wind-farm/
3 httpS://WW\NTWeStGmGQPQTQOVTZa#QV”’)nnR/717_"“,'3“"_1 —BXec! itive prh‘
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Figure 9: Key sociatenvironmental features in the Boegoebaai region
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Figure 10: Selected sites for renewable energy resource assessment based on kesocial-environmental constraints
of the Saldanha Bay region
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4.5 Boegoebaai(proposed port)

The area of the Northern Cape where the Boegoebaai Special Economic Zone (SEZ) is being envisaged, is mainly
constrained along the coast by mining activities interspersed wittitical Biodiversity Areas. Approximately 30 km east of

the proposed Boegoebaai SEZ, the Richtersveld World Heritage Site (Protected Area) extends to the border with Namibia
(Figure 11) The areas further inland (e.g. south and east of Springbok and Pofadder) areas available for RE development
open up significantly and RE resourcesspecially solar (refer térigure2), tend to increase. This is also evident from the
number of RE development proposals in these areas. However, delivering electricity to Boegoebaai from the areas further
inland would require extensive electricity transmission lines.

Based on the highHevel environmental screening,he following sites in the Boegoebaai region may be considered as
GH=FA >GJ O0O# Tabk®. ?2J==F

HGL=FLA9DDQ

@Q<JG?=F

Table 6: Potential sites for subsequent renewable energy resource assessment at Boegoebaai

Site Latitude | Longitude

1. East of Boegoebaai -28.6989| 16.74826
2. Between Port Nolloth and Boegoebag -29.027| 16.92691
3.  West of Springbok -29.5267| 17.22556
4. North-east of Springbok -29.3648| 18.44129
5. North-west of Garies -30.3968| 17.70413

<=N=

DGHE=FLK

Several renewable energy facilities are proposed in the region, including the 225 MW Richtersveld WEF and 75 MW
Richtersveld Solar Farm, proposed by G7 Renewable Energies, which have been granted Environmental Authorisation
(EA}. The Renewable Energy EBpplications REEA) database lists the entire affected land portions on which the RE

<=N=DGHE=FL

AK

HIJGHGK=<J] O@A: @ MKM9DDQ

planned at approximately 200 Hfaand the wind farm potentially at up to 5 000 ha

4
5

7

HZ

GREEN HYDROGEN
SOUTH AFRICA

DFFE. 202Renewable Energy EIA Applications Database
EIA: Environmental Impact Assessment
6 https://sahris.sahra.org.za/sites/default/fies/additionaldocs/RIC277.05%20Draft%20Scoping%20Report_Richtersv eld%

20Solar%20Farm.pdf

https://sahris.sahra.org.za/sites/default/files/additionaldocs/Annex%20L%2020EMP.pdf
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Figure 11: Key sociatenvironmental features in the Boegoebaai region
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