DEA National Wind and Solar PV SEAs

To facilitate the efficient and effective rollout of wind and solar PV energy in SA

Webpage: www.csir.co.za/nationalwindsolarsea

22 Oct 2013
DEA GIS DAY

Presented by:

Cornelius van der Westhuizen

CSIR Environmental Management Services
Tel: 021 888-2408 / Fax: 021 888-2693
Email: CvdWesthuizenl@csir.co.za

environmental affairs

Department:
Environmental Affairs
REPUBLIC OF SOUTH AFRICA our future through science



Key objectives of the study

Identify geographical areas : Renewable Energy Development Zones (REDZs) in which
medium to long term (5 — 20 years) large scale (several projects) will have the lowest
negative impact on the environment while yielding the highest possible social and
economic benefit to the country;

Decrease the risk of development in the REDZs by doing regional level assessments and
obtaining wide authority and private sector buy-in;

Streamlining the environmental authorisation process in the REDZs by replacing the
legislated Environmental Impact Assessment (EIA) process with a more focused (through
the regional level SEA pre-screening) and streamlined (thought inter-departmental
agreement and cooperative governance) legislated process; and

Enable strategic planning and investment that would in the medium to long term
facilitate efficient and effective development e.g. strategic investment on Eskom’s behalf
that would enable the unlocking of high development potential areas, lower the cost of
grid access, and provide time-efficient electricity grid access to renewable energy facilities.
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SEA Technical
Process Diagram

A Application Mapping

(renewable energy)

PHASE |

Positive Mapping § "\ Negative Mapping

(pull factors) (exclusion areas)

Study Area Identification
(optimal geographical areas)

Industry Socio-political study

areas refinement
(Provincial authorities only)

Prioritisation Grid
(Developers only)

Study Area Sensitivity Mapping

Scenario Analysis
Identification of Renewable Energy Development
Zones (REDZs)
Development Protocol

nvironmental affairs Gl R
nvironmental Affairs.

e
@ Ezmucorw\mum




Positive Mapping

(Pull Factor Mapping)
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Conditioning of data

- Reclassify

Power density values < O reclassified to 0
Power density values > 1000 reclassified to 1000

Value Value
/a Statistics /a| Statistics
min: -33.72

min: 0.00
max: 0198.99 max: 1000.00
mean: 243.05 mean: 236.62
std. deviation: 217.61 std. deviation: 169.22
=)
Info Info
Input: Input: 50
I Output: Output: 964
Count Out: Count Qut: 34778
Count In: Count In: 34778
-33 4582 9193

0 500 1000
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- High : 1000

B Low: o

Normalisation of resource
— Raster Calculation

Same for Solar

+ 2310 kWh/m?2x 100

pee- High : 100

B Low: O

=L environmental affairs
" Dopariment i —
novonmanial Afars
V REPUBLIC OF SOUTH AFRICA oughscioncs



Determination of Development Potential

- Raster Calculation

Pull factors considered through normalization of resource to determine
development potential

Normalization Criteria (pull factors):

1.

oOuewWN

Generator network losses;

DTI proposed renewable energy related Special Economic Zones (SEZs);
Industrial ports;

Solar and Wind corridors;

Seat of local municipalities with high social need; and

Network capacity (as per GCCA substation).

Normalization by adding or subtracting development potential percentiles
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Determination of Development Potential (Positive Mapping):

Generator Network Loss Normalization (1)

Zones Normalization Factor Data Source Scale
Cape +2.9%
Karoo +0.5%
Eskom Network Losses (Wind & Solar) Kwazulu-Natal -0.4% Eskom 2013/14 Tariffs & Charges | National
Vaal -2%
Mpumalanga -2.1%
Waterberg -2.3%

Legend

Wind SEA Domain

Generator Network Loss

I 2.3% Loss
| 21%Loss
| 2.0%Loss
| 04%Loss
T 0.5% Gain
B 9% Gain
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Determination of Development Potential (Positive Mapping):

SEZs, Industrial Ports and Corridors Normalization (2)

DTI P d RE SEZ (Wind & Solar): Atlanti Normalization
ropose (Wind & Solar): Atlantis), S Eactor st Source e
NC Solar Corridor (Solar only) or'll : Upington, Kakamas, < 20km +5% EZs: Special Economic Zones Planning
Keimoes, Groblershoop, Prieska & De Aar) 20 — 50km +3% presented to the Portfolio Committee
NC Wind Corridor (Wind only): Port Nolloth & Keinzee) and on Trade and Industry on 26 April 2013. | .
dustrial ind I Idanh lizabeth 50 - 100km +1% Solar and Wind Corridor: Northern
‘ us"'z s (‘k?lm &'S:\) a:j). candanha, Port Elizabeth, Cape Provincial Spatial Development
East London, Durban & Richards Bay) - 100k oo agibiony
Solar Wind

nnnnn

Legend

| wind SEA Domain

Factor
B s
+3%

+2%
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Determination of Development Potential (Positive Mapping):

Seats of Local Municipalities with High Social Need Normalization (3)

Seats of local municipalities with high social need
(Wind & Solar):

EC: Bizana, Engcobo, Flagstaff, Idutywa, Libode, Molteno, Mount
Frere and Port St Johns

FS: Zastron, Boshof, Reitz, Bothaville and Bultfontein

NC: Barkly-West, Colesberg, Hartswater, Mier, Petrusville,
Warrenton, Kimberley, Victoria West, Mothibistad and Kuruman
NW: Mafikeng, Klerksdorp, Delareyville, Lichtenburg, Brits, Zeerust,
Rustenburg and Mogwase

WC: Beaufort West, Ladismith, Vredendal, George

Normalization

Distance Factor Data Source Scale
0 — 20km +5% FS: Draft Free State Rural Development
Plan 2013.
. EC: Regional Global Insights Data 2013
20 - 30km +4% NC: Northern Cape Provincial Spatial
WC,
30 - 40km +3% Development Fram(?work 2012. INCES
WC: Growth Potential Study of Towns in EC ,NV\'/
the Western Cape (Van der Merwe et al. ’
40 - 50km +29% 2004) and revision thereof in 2010
NW: North West Provincial Spatial
> 50km +0% Development Framework 2008.

Legend

[ ] wind sEA Domain

- Local Municipalities with Highest Social Need

° Municipal Seats

Factor

B s
I 4%
%
L%

(&4
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Network Capacity Normalization (4)

Network Capacity 2016 Transmission Substations (Wind & Solar) Normalization
Distance Factor Data Source Scale
Assumptions: <10 km +5%

1) Substations in areas with Area Stability Limit >1000MW included;

- 0, i
2) Substations with Transformer N-1 Limit indicated as N/A were 10- 50 km 2.5 % Eskom Generation

Connection Capacity

assigned the Busbar N-1 Limit; 50 - 100 km +0% Assessment of the 2016 | National
3) Substations with only one transformer were assigned that ..

. . Transmission Network
transformer's capacity; and 100 — 150 km -2.5% 2013 (GCCA-2016)
4) Substations with Transformer limit as determined >100MW
included. > 150 km -5%

Legend

Wind SEA Domain

Factor

+5%

+2.5%

0%

-2.5%

-5%




Final Development Potential (_solar)

Solar Resource

GHI value [KWh/m2]
— High : 2310

- Low : 1015

Solar Projects Developm ent Potential

Status .
Quantile (Area %)

- Approved
- Preferred Bidder R1
- Preferred Bidder R2
- In process

Withdrawn/Lapsed
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Final Development Potential @ winag)

Legend Wind Projects Developm ent Potential
Power Density stats Quantile (Area %)
- Approved
Wim2
H Ig h 5193 - Preferred Bidder R1
- - Preferred Bidder R2
- Low : =33 - In process

‘Withdrawn/Lapsed
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Identification of Top Development Potential Per Province (1_solar)

- Reclassify
Percentage of province
with feasible resource  |Area Considered (Top
\dentification of top Province (GHI>1850 kWh/m?) Development Potential) [Scale
development potential per Northern Cape 100% 10%
. North West 100% 10%
province (Solar) Free State 100% 10% Provincial
Western Cape 78% 8%
Eastern Cape 50% 5%

- Areas for Consideration

Solar EIA Applications Status

- Approved

- Preferred Bidder Round 1
- Preferred Bidder Round 2
In progress

Withdrawn/Lapsed




Identification of Top Development Potential Per Province (2_wind)

- Reclassify

Percentage of province with Area Considered (Top
. . Province feasible resource (PD>400 W/m2) |Development Potential)| Scale
Identification of top development potential
er province (Wind) Western Cape 24% 35%
perp Eastern Cape 8% 25% Provincial
Northern Cape 2% 15%

Areas for Consideration

Wind Projects

Status

Approved
Preferred Bidder R1
Preferred Bidder R2

In process

Withdrawn/Lapsed
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Negative Mapping

(Exclusion Mapping)

environmental affairs

Department:
Environmental Affairs
REPUBLIC OF SOUTH AFRICA our future through science




Identification of no-go areas (Negative Mapping)

| Attributes | Wind Buffer | Solar Buffer | Antributes Yind Buffer Zolar Buffer
|BE Applications Land Use
Land Capability Class1-3 nane nane
Mational RE Applications rln rim Hertizulturs & Yitizulture nons nand
Pirats none none
Hatural Ficld Crop Boundari Zhadenet neng neng
Farast Act Protected Areas S00m S00m Ten Plantations [ none
lzland Rieserees S00m S00m Annwal Crop Cultivation ! Flanted Pastures Rotation not congidered none
Local Noture Reserses S00m S00m Square Kilometer Array Talescops Sites 20km 10km
Marine Protected Arems S00m S00m
Mountain Catchment Arens S00m S00m South African Astronomical Observatary
National Botanical Gardens S00m S00m All Shm Skm
SAME Core Protected Areas Protected Envirenment S00m S00m Buildings Al H00m S00m
Provincial Nature Reseres 500m 500m Major Ronds [national, arterizl, main) S00m S00m
Specinl Nature Reserves 500m 500m Roadz Secondary Roads[secondary] S00m S00m
“world Heritage Sites 500m 500m _ Tourizt Routez (WC) 2hm 2hm
Railway All 300m S00m
Fower lines and substations Ezisting Transmizzicn & Distribition + 2022 Planned
T i i 300m 300m
Mational Parks S00m S00m Major Airports 35km not conzidered
Specizl Noture Reserves nat considered nat considerad Aitports Landing Strips *m Rt considered
Forest Moture Reserves not considered niot congidered Militzry siforce Bases 27 km not considered
Farast wWilderness dreas not considered not considerad Telecommunication towers 220m 500m S00m
Marine Protected Areas not considered not considerad Minirg Fights All not considered not considered
DEA Protected Areas Mountain Catchment Areas not considered not considered
Mature Reserves not considered not considerad Technical
Protected Envirenment not considered not congidered
‘Warld Heritage Sites rot considered rot considered Slope Slope » 107 none Rone
Mational Parks not considersd not congidered FResource Wind Prawar Density n'a L)
Ramsar sites All S00m S00m Global Horizantal Iradianee n'y nia
Critical Biodiversity Areas [CEAZ) Irrzplncenble none none
Rremaining Threatened Ecosystems Critically Endangered Ecosystems neng neng
Endangered and Poarly Protected Ecaspstems nan: nane
Threatened Forests All nong nong
Comst [including estuaries) Comstline & Estuzries 1km 1km

Strategic Water Source Areas

135 mmtannum rairfall [§ 2 of country contributing
505, Pairéall

not considered

not considerad

>220 mmannum raicfall (30 1 of county's rainfall] not considered nong
Rivar FEP Az 100m 100m
Riivers MFEF& Rivers Order 3-7 100m 100m
River FEP'A Sub-Catchmant not considered not considerad
‘Wetland FEPA: 100m 100m
Wetlands Wwetland clusters nene nene
wWetland non-FEP Az not considered not considerad
Speckic [BAs in whole neng not considered
Amur falzon colonies 10km km
Eizarded vulture nests 20km 2km
Lesser Kestrel colenies 10km 1km
Priarity vulture colanies 20km 2km
Birds Largest vulture colonics 40km 4km
Patberg vulture colonies 40km 4km
Tranckei wulture [EA nong not congidered
Saldanhaflyway none not considered
Verlarenyleiflyway nans not considerad
Lower Breede River 20km not congidered
Eats Major Bat Roosts (= 500 bats) 20km 2km
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Exclusion Mask: Solar

Legend

Exlusion Mask X

- Slope >10 Degrees
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Exclusion Mask: Wind

Legend

Exlusion Mask
- Slope >10 Degrees
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ldentification of Study Areas
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High Wind Development Potential with Exclusion Mask
-Extract by Mask

Legend

- Slope =10 Degrees

Solar PV Exclusion Mask

High Development Potential -
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Point Cloud
- Raster to Point
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Cluster Analysis
- Point Density

—)

30 km radius




Contour
- Contour
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Boundary Selection

2.4 Contour = >15% available

Site 5 km radius point density
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Wind Study Area Boundary Refinement

Study Areas

Exlusion Mask

Development Potential

Slope >10 Degrees

1110

Existing EIA Applications Status

Approved

Preferred Bidder Round 1

Preferred Bidder Round 2

In progress

Withdrawn/Lapsed
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National Solar PV SEA Development Prioritisation Grid
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National Wind SEA Development Prioritisation Grid
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National Wind and Solar PV SEA: Loss of High Wind Development Potential in Transkei due to Agricultural Exclusion
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