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BIOPHYSICAL FACTORS

TABLE 10.

FAUNA A B C D E F

Collision/electrocution 5/6 000 <4+ O+ +4++ OF+  +++
Rare/endangered species 6/6 +++ O+ U+ +4+  OF+  +4+4
Nesting/roosting/movement 2/6 U0 000 O+ U0+ 000 4+
Electricity supply loss 0/6 00 0OO00 0oo 00O O0od O0od
Changed habitat 1/6 000 000 000 00+ 000 +++
FLORA A B C (M) E F

Vegetation removal 4/6 +++ 44+ OO+ 44+ OO0+ 44+
Conservation status 6/6 +++ 44+ [+ 44+ +++ +4+
Alien vegetation threat 2/6 0oo +++ 000 000 000 O+
Economic value 1/6 0oo 000 0OOoO 000 O++ 000
Debris disposal 0/6 000 000 000 00+ 000 Ooo
Wind damage 1/6 000 OO+ O+ 000 000 0O00
Herbicide use 0/6 000 000 0o 000 000 o4ada
PHYSICAL FACTORS A B C D E F

Soil exposure/erosion 4/6 O++ 000 4+  +++ 004+ +4++
Soil stability/slope 6/6 ++4+ [+ +4++ 4+ O+ +44+
Wetlands/drainage lines 6/6 O+ O+ O+ +++ O+ O+
Weather conditions 5/6 O+ O+ O++ 000 O++ O+
Geotechnical 4/6 U++ O++ 0O++ 000 O++ 0O0O0O

Table 10. Effectiveness rating matrix for biophysical impact factors in six

South African case studies (A-F). Numerals reflect effectiveness rating for each

impact determinant. (U0 = impact not recognised; LU+ = impact recognised but

not evaluated: [J4++ = impact recognised and evaluated; +++ = evaluation of

impact resulted in mitigation.)
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TABLE 11.
SOCIO-ECONOMIC FACTORS

LAND USE A B C D E F

Existing land use, per type 6/6 +++ +++ [U++ 4+ +4++  +4++

Future land use, per type 5/6 +++ 44+ O++ U0+ +4++ O+
Transportation systems 5/6 O++ U4+ O+ OO0+ O+ +4++
Tenure/fabric 4/6 O++ 000 O+ OO0+ O+ +++
VISUAL A B C D E F

Homogenous landscape 4/6 000  +++ +++ U000 44+ O+
Line 4/6 000 000 <44+ 44+ +4++  +++
Form 1/6 0o O++ 00+« 000 000 000
Colour 3/6 000 000 O++ O++ 000 O+
Texture 1/6 000 000 O++ 000 000 000
Absorption/insertion 6/6 +++ [J++ +4++ +4++ 4+ +++
STAKEHOLDER A B C D E F

Consumer: economic devel. 1/6 0o 000 000 000 OO+ O+
Landowner: property value 5/6 [U++ [U++ +++ U0 44+ O+

renunciation 5/6 +++ 44+ 00O O+t 4+ +4+
Community: consumerism 0/6 0oog 00d 0od o000 000 0049

cultural resources 6/6 +++ +++ b+ +++ [+t S+

resettlement 3/6 0ood O++ 000 <4+ OO0+ +++
labour 2/6 000 000 000 O++ 000 O++
services 0/6 oogd 000 000 000 000 0oo

Table 11. Effectiveness rating matrix for socio-economic impact factors in six
South African case studies (A-F). Numerals reflect effectiveness rating for each
impact determinant. (UUU = impact not recognised; U0+ = impact recognised but
not evaluated: [4++ = impact recognised and evaluated; +++ = evaluation of

impact resulted in mitigation.)
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ELECTROTECHNICAL FACTORS

TABLE 12.

SERVITUDE A B C D E F

Compensation 4/6 +++ [O++ 000 000 0O+ O+
Line configuration 1/6 O++ 00O 000 000 000 ©O;d
Dimension 2/6 0o O«++ 000 000 O++ 000
CLEARANCES A B C D E F

Horizontal/vertical 2/6 oo 000 000 000 O++ O
Mid-span/tower 0/6 0oo 00+ 000 000 00O oO0O0d
Security/public safety 2/6 000 «+++ 000 000 OO0+ <+++
ELECTRICAL EFFECTS A B C D E F

Electromagnetic fields 2/6 000 OO0+ 000 0O0+ 0O4+ +++
Audible noise 0/6 oood 00+« 000 000 000 o000
Radio interference 2/6 000 <4+ 00O 000 000 4+
DESIGN IMPLICATIONS A B C D E F

Existing infrastructure 5/6 +++ 44+ +++ U+ O+ +4+
Timing of activities 3/6 +++ 44+ (00O 000 OO0 O+
Technical optimisation 5/6 O++ 4+ 000 44+ U+t +++
ENGINEERING CONSTRAINTS A B C D E F

Episodic events 5/6 000 O++ U++  +4++  +4++  +++
Pollution 2/6 000 000 000 000 4+ O++
Access 5/6 O++ 000 O+ +++ O+ +4++
Costs 6/6 +++ [+t +++ +4+  +4+4+ O+

Table 12. Effectiveness rating matrix for electrotechnical impact factors in six

South African case studies (A-F). Numerals reflect effectiveness rating for each

impact determinant. (JUU = impact not recognised; I+ = impact recognised but
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Bacchus - Proteus 400 kV
Kleinmond - Hangklip 66 kV

Matimba - Pluto/Midas 400 kV (Part IT)

Crocodile - Dalkeith 88 kV
Kendal - Midas 400 kV
Muldersviei - Stikland 400 kV
Poseidon - Grassridge 400 kV
Poseidon - Neptune 400 kV
Camden - Duvha 400 kV
Egmont - Beaver lines

Gamma - Omega 765 kV
Tugela - Sorata 275 kV

Hera - Westgate 275 kV
Hydra - Gamma 765 kV
Majuba - Pegasus 400 kV
Matimba - Insukamini 400 kV
Pegasus - Athene 400 kV
Everest - Merapi 275 kV
Ariadne - Hector 400 kV
Hector - Klaarwater 275 kV
Matimba - Bulawayo 400 kV
Ariadne - Venus 400 kV

Prairie - Zombodzi 275 kV (Vol 2)

unqgfed
undated
1985
1990
1990
1990
1990
1990
1991
1991
1991
1991
1992
1992
1992
1992
1992
1993
1994
1994
1994
1995
1995

LIST OF ENVIRONMENTAL IMPACT REPORTS (EIRs) HELD IN THE LIBRARY
OF ESKOM'S TRANSMISSION GROUP, ENVIRONMENTAL SECTION, IN 1995.
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l.

EXAMPLES OF EIA METHODS USED IN CASE STUDIES EXAMINED IN
SECTION 4.1. Case study EIR: Kendal - Midas 400 kV, 1990.

BNVIRONNENTAL RESOURCES IN THE STUDY AREAZ

The investigation of the study area identified all physical, biological,
socio-economic, socio~cultural and aesthetic issues, assessed the impact of

the project on them and vice-versa.

4.1 PHYSICAL ISSUES

4.1.1

4.1.2

4.1.3

Land Form

The area is in general a undulating landscape averaging an altitude
of 1 550 nmetres, broken in the east by the Suikerbosrand
(Fig.4.1.1.1) (1 800m) and in the west by the Gatsrant (1 700m) (Fig.
4.1.1.2), both ridges running in a east-west direction.

The impact of these features is low, due to their location and
direction, allowing the use of low lands (Map 3).

Source of information ~ 1:10 000 orthophotos, 1:50 000 maps, vehicle
and helicopter site visits.

Water Resources

The water courses in this area, are tributaries of the Vaal River, of
vhich the Klipriver is the most significant, passing near Daleside,

towards Vereeniging (Fig. 4.1.2)

Into this river, from the east, runs the Rietspruit, north-west of
Suikerbosrand.

West of Evaton the Leeuspruit follows a south- easterly direction,
towards Vanderbijlpark.

Their impact is low due to their size, presenting no physical barrier

~to the line or being impacted by it.

Same sources of information as above.

N

Geologj

The region is underlain by sedimentary Karoo Rock formation, built up
by sandstone and shale. This has disintegrated, exposing the more
resistant pre-Karoo formations of the Witwatersrand ridges and the
Suikerbosrand, Ventersdorp lava formation. (Maps 5 and 12 and
geological report~Appendix - 2.)
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APPENDIX II (continued): EXAMPLES OF EIA METHODS USED IN CASE
STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Kendal - Midas 400 kV, 1990.

5. DISCUSSION

In the discussion of the alternative line routes, only the moderate to high
impact issues will be referred to.

5.1 POSSIBLE CORRIDORS AND ALTERNATIVES

In view : of the degree of urban development of the study area, the
identification of preliminary corridors was limited to a single one, with -
variable widths (map 3). This was particularly due to concentration of
existing zones and the reservation of vasts tracts of proposed areas for
urbanization of low income population (map 9). The result was a restriction
on the identification of the alternative routes (+ 100 metres wide) only
within this corridor , becoming more of variations of a single route ("red").

These variations are located in three areas: the first north-west of
Suikerbosrand (A,B,C) (shooting range, power lines and ancient villages) the
second West of Vereeniging highway (D,E,F) (Daleside golf club, Blue Saddle
Ranch Township and Walkerviille Fruit Farms) and the third north-west of
Evaton (G,H,I) - proposed Orange farm and Rietfontein development areas.

5.1.1-ALTERNATIVES A/B/C - (SUIKERBOSRAND AREA) (MAP 4)

- "B" 1is the cheapest (R5,2million, - Appendix 8), but passes close to
the farm house (150m) and over one ancient villages (fig 4.4.2).

- "C" 1is the most expensive (R6,7 million) and as per 4.3.12 runs along
the Suikerbosrand Nature Reserve and on side sloped ground.(map4)

~ "A" costs R5,9 million and passes further away from the farm house,
hidden behind a koppie (fig 5.1.1.and 4.3.1.2) and then parallel for 2,5km
to a Rand Water Board pipeline servitude (fig 4.3.1).

= Although alternative "A" is more expensive than “B", it has less
impact, by avoiding the farm house, the ancient village and runping

parallel t¢& an existing servitude.

5.1.2 ALTERNATIVES YO D/E/F (DALESIDE) (MAP 4)

- Alternative - "D" (5,2 million - Appendix 8) runs along the northern
slopes of the hills (Fig 4.2.1.1) south of the road K158 from Walkerville
to Daleside, which crosses an unspoiled valley. After crossing a "neck"
in the hills, (fig 5.1.2) south of the Blue Saddle Ranch Township, it would
be in full view from the road for 3,4 km North of the road (although with a
good background for 1,5 km) and 1,5 km south of it, with about 1,6 km along
the horizon on both sides. It would interfere with 0,7 km of natural
vegetation, would also be affected by a side slope and passes 200 m from

the farm house (fig 4.2.1.1)
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APPENDIX IT (continued): EXAMPLES OF EIA METHODS USED IN CASE

STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Muldersviei - Stikland 400 kV, 1990.

- 12 -

STUDY METHOD
The environmental impact assessment process used in this study comprised
two phases : a plan phase in which corridors were selected, and a route
" phase.
(i)  PLAN PHASE
Aerial photographs (1988) and topographical maps both at a scale of
1:50 000 were analysed in conjunction with relevant environmental
data collected for the project study area. All environmental issues
were then mapped separately as colour overlays. These were analysed
in relation to a base 1locality map with the objective of defining
corridors within the overall project .study area that contain the
least environmental comstraints for locating the power line. Three
corridors of approximately 100m in width were thus selected.
(ii) ROUTE PHASE

Orthophotographs (1983) at a scale of 1:10 000 were updated using the

aerial photographs, and were then studied together with

'1:10 000 Cadastral plans, and 1:5 000 and 1:2 000 noting sheets.

Four alternative routes were obtained by a detailed investigation and
evaluation of the envifonnental, technical and economic constraints
vithin a favoured central and northern corridor. After three
intensive site visits (one on the ground, and two with the aid of a
helicopter) as well as two public meetings, a preferred alternative
route was selected as the best compromise between environmental,

technical and economic considerations.
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APPENDIX II (continued): EXAMPLES OF EIA METHODS USED IN

STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Muldersvlei - Stikland 400 kV, 1990.

MULDERSVLEI—-STIKLAND
400kV TRANSMISSYION LINE

ENVIRONKENTAL HMATRIX

ALTERNATIVE CORRIDORS
ENVIRONMENTAL FACTOR WEIGHT NORTH SOUTH CENTRAL
Farming 2 3 2
5.0 10 15 10
Mining 2 1 0
3,3 6,6 3,3 0
Residential Develop- 3 2 2
ment Potential 2,5 7.5 5.0 5,0
Heritage 0 3 1,5
2.0 0 6 3.0
Aesthetics 1 3 2
2,0 2 6 4
Size of Property 3 1 2
1,7 5.1 1,7 3.4
Homesteads 3 2 2,5
1.4 4,2 2,8 3.5
Endangered Habitats 1 0 1
_ 1.4 } 1.4 0 1.4
Soil Fertility . 1 3 2
1,4 ‘ 1.4 4,2 2,8
Recreation 0 1 0
1.0 0 1 0
Topography 1 3 1
1.0 1 3 1
Soil Type ' 3 i 3
0.9 2,1. 0.9 2,7
TOTAL IMPACT SCORE 41,9 48,9 36,8

CASE

134



APPENDIX I (continued): EXAMPLES OF EIA METHODS USED IN CASE

STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Muldersvlei - Stikland 400 kV, 1990.

MULDERSVLEI—STIKLAND
400kV TRANSMISSION LINE

ENVIRONKENTAL MATRIX

ALTERNATIVE ROUTES
ENVIRONMENTAL ALLOCATED = - :
FACTORS WEIGHT PARALLEL PARALLEL DISMANTLE
NORTH(A) NORTH (B) SOUTH (C) {D)
Farming 2 1,5 2 1,5
5.0 10 7.5 10 7.5
Mining 1 1 0 1
3.3 3.3 3.3 0 3.3
Residential Deve- 2 2 2 2
lopment Potential 2,5 5.0 5.0 5.0 5.0
Heritage 1 1.5 1,5 1,5
2,0 2,0 3.0 3.0 3.0
Aesthetics 3 2 2 | 1,5
2,0 6.0 4,0 4,0 | 3,0
Size of Property 3 2 2 2
1,1 5.1 3.4 3.4 3.4
Homesteads 1,5 1 2,5 1
1.4 2,1 1,4 3,5 1.4
Endangered Habitats 1 1 1 1
1,4 1.4 _ 1.4 1.4 1.4
Soil Fertility 2 2 2 . 2
1,4 2,8 2,8 2.8 2,8
Recreation 1 0 0 0
1,0 1,0 0 0 0
Topography 1 1 1 1
— 1,0 1,0 1,00 1,0 1,0
Soil Type 3 3. 3 3
0.9 2,17 g 2,17 2,7 2,1
TOTAL IMPACT SCORE 42,4 35,5 36,8 34,5
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APPENDIX II (continued) EXAMPLES OF EIA METHODS USED IN CASE
STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Muldersvlei - Stikland 400 kV, 1990.

MULDERSVLEI—-STIKLAND .
400kV TRANSMISSTON LINE - -

ENVIRONMENTAL/COST MATRIX

ALTERNATIVE CORRIDORS

FACTOR

NORTH SOUTH CENTRAL
Environmental / 41,9 48,9 36,8
Technical
Length (km) 15,417 17,45 16,71
Construction Costs R 9 204 650,00 R10 382 750,00 R 9 942 450,00
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APPENDIX IT (continued): EXAMPLES OF EIA METHODS USED IN CASE
STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Muldersvlei - Stikland 400 kV, 1990.

MULDERSVLEI—-STXIKLAND
400kV TRANSMISSION LINE

ENVIRONNENTAL/COST MATRIX

ALTERNATIVE ROUTES

FACTOR '

(a) (B) {c) (D)

PARALLEL PARALLEL

NORTH NORTH SOUTH DISMANTLE
Environmental / 42,4 35,5 . 36,8 34,5
Technical '
Length (kms) 17,23 ’ 16,23 16,71 16,38
Costs:-
(i) Construction| R10 251 850,00] R 9 656 850,00| R 9 942 450,00} R 9 746 100,00
(ii) Land Values R 983 135,89] R 875 034,55| R 924 628,95 R 907 015,87
(iii) Dismantling 0 0 0 R 2 500 000,00
Total Costs R11 234 985,89} R10 531 884,55] R10 867 078,95] R13 153 115,87
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APPENDIX II (continued): EXAMPLES OF EIA METHODS USED IN CASE

STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Hydra - Gamma 765 KV, 1992.

d.2.1 NATURAL VEGETATION

This area has a “upper non-succulent karoo"
vegetation of the types (Map 7):

(a) the "False Upper Karoo” (36) covering
the northern area from De Aar to Gamma,
where the hills are of the grassveld type,
with Rhus erosa as the principal shrub and
the plains covered mainly by the Karoo shrub
species Eriocephalus/Pentzia and
Eragrostis/Aristida grass species.

(b) the “Central Upper Karoo" (27) covering
the 2zone south of the Gamma substation,
which does not differ much from the above
type, except that it has less grassiness and
the characteristic shrub of the hills is the
Rhus burchellii

There are no rare or endangered plants
presently known to occur 1in this area
(Vliock,J H, 1991). There are some uncommon
succulent species in the area (Appendix 4},
and the possible ocurrence and localization
may have to be done when the route centre
line is defined.

The Karoo bush takes a long time to regrow
from the trampling of the plants and
compaction of the soil along the access road
and around the towers. The farmers complain
about this prolonged loss of vegetation and
the possible erosion caused by the lack of
root system in the soil.

The above—facts are significant but of small
magnitude in the context of the homogeneous
vegetation throughout the area and the
rehabilitation and erosion control measures
that are implemented afterwards.

Taking the above into consideration and the
fact that the uncommon plants are very
localized and avoidable, ‘the impact 1is

moderate.

Sources of information - "“Veld types of S.A"
(J P H Acocks - 1988), “The Karoo biome"” -
SA National Scientific Programmes Report
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APPENDIX II (continued): EXAMPLES OF EIA METHODS USED IN CASE

STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Hydra - Gamma 765 kV, 1992.

Assessment - A comparison between the three
routes, gives an advantage to the "yellow"”
(B), as it has less bend towers.

This group has a distinctive advantage over
the “black” route with the shorter line
lengths (-R1 496 000), 1less number of
bends towers (-R500 000) and the absence of
side slope, becoming cheaper and easier to
build.

It has, though, the rejection of the land-
owners already affected by the other line,
who would then prefer to have it parallel
(black).

5.1.3_ALTERNATIVE E (RED)-(MOST WESTERN ROUTE) (MAP 3)

This option was identified, having in mind a
route that would be as much as possible away
from the existing line and have the same
characteristics of the others.

That meant breaking away from the others at
the railway bottleneck and then developing
southwards, with a separation of about 4 to
8 km from the existing power line. The same
criteria used for the B, C and D
alternatives was applied here in respect of
avoiding farmhouses, rugged terrain,
erosion, etc.

For 70 km after the bottlenek, the terrain
is flat , only broken by 2 small ridges near
Merriman, Kamrant and Perderant, which have
easy saddles to cross. -

The Bulberg mountain is in the way of this
alignment and 20km before the Gamma site,
the route turns eastwards to avoided it
(Fig. 5.1.3).

-The length of this option is 126,5 km

The middle group options (yellow, green and
blue) are on average 126,0 km, so it is 0,5
km (+R440 000) longer. But in relation to
the parallel (black) it is shorter by 1,2
km (-R 1 056 000)
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APPENDIX II (co;nfinued): EXAMPLES OF EIA METHODS USED IN CASE

STUDIES EXAMINED IN SECTION 4.1.

Case study EIR: Pegasus - Athene 400 kv, 1992.

5.0 CRITERIA USED IN THE SELECTION AND EVALUATION OF A

TRANSMISSION LINE ROUTE?

At regional scale, the selection of the corridor for the 400 kV transmission line was based
on a series of criteria which in addition to cost have varying degrees of influence on route

location. These criteria are as follows:
Criterion
1. Conservation

+ Terrestrial vegetation

+ Terrestrial & avian fauna
+ Proclaimed nature
reserves/natural heritage
sites

Private nature reserves
Wetlands

Scenic areas
Historic/archaeological
sites

Recreational sites

Tourist areas -

Game ranching areas

++ + +

+ 4+ +

2 Existing Agriculture

Arable

Orchards & vineyards
Irrigation

Forestry

+ 4+ +

3 Agricultural Potential

+ Grazing

+ Dryland arable
+ Irrigation

+ Forestry

4. Urban Development
Existing settlement

A
+ Future settiement
+ Health

Approximate Level of
Constraint/Opportunity

Slight
Slight
Severe

Moderate-severe
Severe

Moderate-severe
Moderate-severe

Severe
Severe
Moderate-severe

Slight
Moderate
Moderate
Severe

None

Slight

Moderate
Moderate-severe

Severe

; MMmWem

Undetermined
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APPENDIX II (continued): EXAMPLES OF EIA METHODS USED IN CASE
STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Pegasus - Athene 400 kV, 1992.

5. Rural Development

+ Existing settlement Severe

+ Future settlement Moderate-severe
6. Mining Development Constraint/Opportunity
7. Existing Transmission Line Opportunity

Each of the above is described in‘greater detail in the remainder of this section.

5.1 Conservation

51.1 Terrestrial Vegetation

The potential physical impact of a 400 kV transmission line in a savanna environment

depends on the extent of bush dlearing for the construction and maintenance of the line.

In countryside where the bush is dense and soil-water conditions have encouraged tree
growth, bush dearing may be very noticeable and involve a large number of trees.

Eskom policy has been to minimise bush clearing as far as possible. In the Matimba-
Spitskop project, for example, the line was constructed through dense bushveld with a
trace width of only 6 m (Eskom, pers comm Mr H van Tonder). This is not generally
favoured by Eskom construction teams because of the increased risks of snagging during
line stringing, but it is possible, if necessary. Under less restricted conditions, Eskom
prefer to cut a trace approximately 12 m wide. Trees are bulldozed and moved to the edge
of the trace. When required, they are left in situ for ecological reasons (for the
development of localised niches). Otherwise, they are trimmed and removed from the site.
Access is as far as possible along the alignment and from existing roads and tracks.

Under these conditions, bush dearing for a 400 kV line would amount to 1,2 hectares per

linear kilometre.

The ecological significance of bush clearing of this magnitude is mainly a question of the
conservation value of the habitat through which the route is aligned, and the risk of
erosion caused by clearing. Where the veld types represented are not threatened, the
conservation significance depends on whether the specific area is a pristine habitat or is
intended as part of a natural heritage site or for any other conservation purpose.

As far as erosion is concerned, any form of heavy construction in areas of high erosion
potential represents a risk to terrestrial ecosystems. In areas of steep terrain and erodible
soils, nick points caused by stripping of vegetation along the route or along access roads
may channel surface runoff, initiating gulley or sheet erosion. Erosion potential is a
function of soil erodibility and slope gradient and length. Experience of impact
management along Eskom lines has shown that erosion control is rarely a problem when
erodible soils are not combined with steep slopes (ie: in the absence of steep slopes,
erodible soils can be managed to prevent problems and therefore need not influence
dedisions about route location).
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APPENDIX IT (continued): EXAMPLES OF EIA METHODS USED IN CASE

STUDIES EXAMINED IN SECTION 4.1
Case study EIR: Pegasus - Athene 400 kV, 1992.

36

TABLE 4: ZONE 3 : IMPACTS OF THE TRANSMISSION CORRIDOR ALTERNATIVES BETWEEN
NONDWENI AND UMFOLOZI SUBSTATION

Criterlon Impact Remarks
Noae | Slight | Mod Severe

Conservation '

+vaqdlﬂul ox+

+T¢;willluvhnfm-u ox +

+ Prodaimed & proposed nature reserves | ox +

+ Natucal heritage sites ox +

+ Private nature reserves ox + .| Route 3 has no impact on the private conservancies
Doornkxoon €12, Doomhoek 391 & Boldde 153.

+ Wetlands ox+ Any small areas of hydromorphic soils to be
identified during surveying of the peeferved route.
Tower positions and sccess roads to avold these
areas.

+ Soenic aress + x o Route 1 has a severe impact on viewlines from the
Nhilazatshe mountsin.

+ Historidfarchaeological sites ox + A detailed archaeological survey of the preferved
route Is required.

<+ Recreation sites ox +

+ Tourist aress + x °

+ Game ranching ox +

+ Erosion sensitive areas ox + Soils with moderate erosion susceptibility. Some
precautions will be necessary during construction.

Existing Agriculture

+ Anble ox +

+ Occhards ox +

+ lerigation o+ x Irrigation along the Mvutshini River.

<+ Forestry ox ¢+

Agticuitural Potential

4+ Deyland ox+

+ keigation o+ x

+ Forestry ox+

Usben Development

+ Existing scttiement ox+

4+ Puture seitlement ox+

4+ Health ox+

Rucal Settiement

+ Exdating setticment ox+ Veyheld and Bebanango districts, Natal

+ Futiire settiement ox+

Mialog Development ;

+ Bdeting mining ox+

+ Future mining ox+

oRowte 1 x Route 2 + Route 3 (refer to Figure 8 for location of the routes)
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APPENDIX II (continued): EXAMPLES OF EIA METHODS USED IN CASE

STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Pegasus - Athene 400 kV, 1992.

35
Landscapes along all of the route alternatives will be subject to erosion hazard during
construction, particularly across the pediments near Nqutu. Construction impact must be
controlled, using the methods described in Section 10. A further threat concerns the risk
which active headward erosion of existing gullies poses for nearby tower positions. Control
of this problem will require careful tower placemient, and where necessary, gabions and
regrading to contain existing gulleys. -

843. Zone 3: Nondweni to Umfolozi Substation (Table 4 refers)

From Nondweni the route passes through the Babanango and Vryheid districts of the RSA.
The main issue in this zone concerns visual impact in the Nhlazatshe mountain area. The

importance of conserving the aesthetic and natural quality of the landscape around the
Nhlazatshe mountain was raised by the SA Wildlife Society.

Figure 9 details the existing development in the vicinity of Nhlazatshe. The southern
approach is disturbed as a result of six existing utilities:

+ Main Road 34;
+ the Vryheid-Ulundi railway line;
+ separate incoming 400 kV lines from Camden power station and Pegasus substation;

+ the Umfolozi substation;
+ two outgoing 400 kV lines to Melmoth and Richards Bay;

+ outgoing 88 kV lines to Ulundi

Route 1 has severe visual impact. The towers will be dearly visible from the northern side
of the mountain and together with the gravel road will represent the only discernable human
intrusion into the natural landscape panorama to the north.

Route 2 parallels the existing incoming 400 kV line from Pegasus and although dearly visible
from Nhiazatshe will not significantly change existing visual relationships southward from the
mountain.

Route 3 is favoured since it increases the distance between the mountain viewsite and the
transmission line. At this distance, the towers will be invisible to the naked eye once the
galvanising dulls to matt grey. At distances greater than 5 km against a terrestrial
background, the conductors are invisible and the towers themselves are difficult to see. The
tower positions of the existing 400 kV-line shown in Figure 9 to the south of main road 34
(Point A) could only just be discerned with the naked eye from the Nhlazatshe viewsites.
There is also the potential to make use of the natural terrain in order to conceal sections of
the line behind the crest of the intervening hill. The best alignment in this regard can be
determined during detailed survey.

Route 3 has no significant impact on the game-fenced conservation areas on the farms
Doornkroon 412, Doomhoek 391 and Bokkde 153 (Figure 10). The route has been discussed
Wiﬂ\theommofDoomhoonuz,whohasnoobjecﬁonmthealignmnt(penoommwith
Mr ] O’Naldy on 28 April 1992).

143



APPENDIX II (continued): EXAMPLES OF EIA METHODS USED IN CASE
STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Pegasus - Athene 400 kV, 1992.

85  Comparison between the Route Alternatives

Between Pegasus substation and Ulundi (Zones 1-5, Figure 8) Route 3 is the preferred corridor
for the following reasons:

i) it has little ecological impact. No recognised wetlands are affected. No threatened
species or communities are affected. Erosion hazard in the Nqutu district is important
but can be controlled by impact management during line construction. No proclaimed
or potential nature reserves, national heritage sites, private game farms or any other
conservation areas are affected. Bird markers are required on the line near Nhlazatshe
in order to reduce possible collisions with the line by Cape Vultures in particular. A
colony of these birds in present in the area;

ii) no resettlement will be necessary in KwaZulu. This is the most critical drawback of
Routes 1 and 2, both of which will result in resettlement of approximately 40-50
households;

iii)  visual impacts are slight. Although the route does not follow a corridor of existing
visual disturbance, sites of scenic importance are not severely affected. Although a
short section of the route between the Umfolozi River and the Umfolozi substation
includes interesting scenery, the private conservancies within this are are not affected.
Unlike Routes 1 and 2, viewlines from the Nhlazatshe mountain will not be disrupted.
The aesthetic advantages of Route 2, parallel to the existing 400 kV lines are therefore
small and are outweighed by the route’s impact on rural settlement and Eskom’s need
to ensure a secure source of supply to Alusaf and Richards Bay (point vi refers);

iv) no (known) sites of historic, pre-historic or cultural importance are affected.
Confirmation of the absence of pre-historic and cultural sites will need detailed field
survey and discussion with the tribes, once the route has been pegged. Identification
of any sites is unlikely to influence the route alignment, but may result in the
adjustment of tower positions and access roads;

V) impact on urban settlement is slight. The route skirts the north-eastern perimeter of
Ulundi, but is outside of the proclaimed area and is on average 500 m from the
residential development;

vi)  the route minimises the risk of catastrophic power supply failure. Parallel routes of
400 kV supply increase the risk of the failure of two lines simultaneously due to veld
fires. The simultaneous loss of two 400 kV lines could reduce Eskom’s capability of
supplying power to Richards Bay by up to two-thirds. In the present case,
maintenance of supply to Alusaf and other industries is vital. Alusaf, in particular,
would suffer extreme production and financial losses as a result of a power failure.

Between Ulundi and Richards Bay (Zones 6-10), no major alternatives to the proposed Route 4
corridor were considered. Since the 88 kV line does not supply bulk power to Richards Bay,

there is no technical constraint affecting parallel routes. The proposed alignment within the
Route 4 corridor will deviate from the 88 kV line only in cases where it is necessary in order
to avoid impact on rural settlement.
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APPENDIX‘ II (continued): EXAMPLES OF EIA METHODS USED IN CASE

STUDIES EXAMINED IN SECTION 4.1
Case study EIR: Ariadne - Hector 400 kV, 1994.

The central section of the study area either side of the N3
highway, is situated at slightly higher altitudes. The landscape slowly decends southwards to
an average height of 750m before rising again into the Ngomankulu Mountain in the south -
west and the mountains bordering Mpumalanga in the south - east. North of the N3
highway, the terrain begins to resemble the valley of a thousand hills, with a myriad of hills
making up the terrain north of Camperdown. -

High altitudes are associated with steep slopes, remote access and topographical constraints.
In addition, higher altitudes impose technical limitations such as poor insulation capacities.
High altitudes are also prone to more lightning strikes and severe weather conditions. A
power line at high altitudes could be visually conspicuous and therefore the pylons are, if
possible, not placed on skylines and at high altitudes, but rather in valleys, at the foot of

mountains or on lower land.

6.2.4 DRAINAGE

The Mlazi River is a major land feature within the study area providing much opportunity for
intensive agriculture. The River meanders through the southem part of the study area
between Ngomankulu and Mpumalanga,

6.2.5 CLIMATE

The macro-climate is fairly similar throughout the study area. However, the micro-climate
varies according to the topography and local conditions. The major characteristics of the
climate are as follows:

a. A;lenge daily maximum temperatures vary between 19° and 27°C.

b. Average daily minimum temperatures vary between 3°C and 15°C.

d. Rainfall varies between 700 mm and 1000 mm per annum

f. Sunshine duration varies from 50% to 60% of the possible in summer and in winter from
70% to 80%.

g. Winds are mainly southerly and northerly to north westerly, the latter often very strong
especially in autumn ( Climate of South Africa, Weather Bureau, 1986 ) .
The study area lics in an area thit has a relatively high incidence of lightning strikes i.e.
between 6 and 8 flashes per square kilometre per year ( CSIR, 1986 ).
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APPENDIX II (continued): EXAMPLES OF EIA METHODS USED IN CASE
STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Ariadne - Hector 400 kV, 1994.

6.4.2 RAILWAY LINES

The main railway line between Durban and the Transvaal runs almost parallel to the N3
highway and the old main road. A second railway line runs parallel to the tar road between
Thomville and the N3. “ As of now, no future railway lines are anticipated “- Spoornet

The railway lines in the study area pose no problems to the construction of a powerline.

6.4.3 PIPELINES

Two large pipelines run through the northern part of the study area, north of Camperdown
and Cato Ridge ( Map 3 ). These pipelines would have to be avoided by careful tower
positioning, were a northern route to be followed. No major pipelines occur in the rest of the

study area.

6.4.4 POWER LINES

The study area is covered by an extensive low voltage reticulation system. Several high

voltage power lines traverse the study area.

* Georgedale - Venus 275 kV parallel lines
* Georgedale - Mersey 275 kV paraliel lines
* Mersey - Hector 275kV line

. Georgedale - Illovo 275kV parallel lines

Public response has suggested that a route parallel to the existing Georgedale - Venus 275kV
lines be followed. The suggested route would entail the crossing of the existing Georgedale -
Mersey 275kV lines wﬁich enter the study area from the north. Were a northern route to be
followed, the same lines would havé to be crossed. A southemm route would entail the

_crossing of the existing Georgedale - Venus 275kV lines on two occasions.

6.4.5 TELECOMMUNICATIONS

This issue is defined as all forms of long distance communications and includes:

* SABC Broadcasting Towers
. Telkom Network
. Transtel Microwave Network

146



APPENDIX IT (continued): EXAMPLES OF EIA METHODS USED IN CASE
STUDIES EXAMINED IN SECTION 4.1,
Case study EIR: Ariadne - Hector 400 kV, 1994.

CHAPTER 7

DISCUSSION

At the outset of the environmental investigation, the boundaries of the study area were defined
according to economical and topographical constraints. Understandably, Eskom would prefer the
straight line between the two substatioﬁ;. Such a route makes sense financially. [t includes a
minimum amount of bends and incurs no additional costs due to increased line length. The
Environmental Impact Assessment has been designed to identify a corridor between the substations
which impacts minimally on the total environmental biome. Such a corridor would have taken
into account political, cultural, social, economic, and technical issues. The chosen corridor may or
may not be the straight line between the two substations.

Information relevant to the study area was then collected to identify the main issues in the area.
Interested and affected parties, the public and landowners were given the opportunity to participate
in the investigation by means of a public participation phase. Following the public participation
phase, three issues emerged as the most important regarding the study area.

7.1. Environmental

The environmentally sensitive area to the north of the study area emerged as an important issue.
The agricultural potential of the area is low due to the low rainfall in the area. Although an existing
powerline, the quarry and a racetrack occur in the area, the dry thomveld gives the area a natural

feel. The Environmental Sensitivity Atlas for Kwazulu\Natal, has identified the area as Oribi
habitat.

7.2. Agriculture
Perhaps the biggest impact to the landowners in the study area will be on the current land use.
Current land use could be impacted by the transmission line in the following ways:

i Alteration of current land use.

iil. Interference with land use practices.

ili.  Sterilisation of land.

iv.  Division of economic land use units.

v. Introduction of a safety and security risk to the current land use.

vi.  Cessation of current land use. '

vii. Devaluation of real and intrinsic value of the land.
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APPENDIX II (continued): EXAMPLES OF EIA METHODS USED IN CASE

STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Ariadne - Hector 400 kV, 1994.

36

SUMMARY OF IDENTIFIED ISSUES W

ITHIN THE STUDY AREA AND THEIR POTENTIAL
IMPACTS _

Eavironmental lsﬁu

- Study area sections
Northern Middle Southern

Remarks

Bio physical aspects
Geology Low Low Low
Relief | High Low Low
Drainage - Low Low High
Climate Low Low Low
Vegetation Low High High
Wetlands Low Moderate | Moderate
Fauna Low Low Low

1 2. 3.
Socio - economic issues
Land - use Low High High
Conservation areas Low Moderate | High
Environmental High Low Low
sensitivity atlas
Roads Moderate | Low Low
Railway lines Low Low ~ Low
Pipelines Low Low Low
Power lines Low Moderate | High
Telecommunications Low Moderate | Moderate
Airficlds Low High High
Dams Low Low High
Quarries Low Low Low
Proposed developments | High High High
Agriculture Low High High

1 Vv 3.
Socio - cultural issues
Tourism and recreation | Moderate | Low Moderate
Archacological sites Low Low Low
Acsthetics ~ | High High High

YV L) 3

Tower foundations, costs
Access to tower positions
River crossings

Lightning, wind specds
Largely commercial agriculture

Birds, mammals

Vcgetables, sugar cane
Conservancies
Unprotected areas.

New proposed N3

Petronet pipelines

Parallelism

Interference

Private, microlights

Proposed Killarney dam
Minimum distance

Ultra city and Illovo sugar mill
Sugar cane, smallholdings

Low potential
Low priority
Valley of a thousand hills

Once the main issues within the study area had been identified, Eskom then appointed an
external consultant Mr G. Nicolson (Guy Nicolson Consulting Services) to review the
cavironmental investigation. Mr Nicolson’s review was based on the information
collected , including the respoases from the landowners.
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APPENDIX IT (continued): EXAMPLES OF EIA METHODS USED IN CASE

STUDIES EXAMINED IN SECTION 4.1

Case study EIR: Ariadne - Venus 400 kV, 1995.
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APPENDIX II (continued): EXAMPLES OF EIA METHODS USED IN CASE

STUDIES EXAMINED IN SECTION 4.1

Case study EIR: Ariadne - Venus 400 kV, 1995.
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APPENDIX II (continved): EXAMPLES OF EIA METHODS USED IN CASE

STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Ariadne - Venus 400 kV, 1995.

8.3.10.2 Assessment

a) Extent and Duration
The extent of the possible impact on protected areas is considered by
the elements of the protected area as well as the status of the
protected area. Proclaimed state and private nature reserves are
likely to contain elements recognised as having either regional or
national value and importance to nature conservation and/or
ecotourism. Therefore, any impacts thereon could have regional to
national implications. The extent and duration of the possible impacts
of a transmission line on the different elements of the issue are

defined in Table 8.9.
TABLES.9: SUMMARY OF THE EXTENT AND DURATION OF THE IMPACTS ON THE
ELEMENTS OF PROTECTED AREAS.

[Erement EXTENT DURATION
Proclaimed and Private Nationalty or Regionally Long term
Nature Reserves _

South African Natural Nationally or Regionally Long term
| Heritage Sites
Biosphere reserves Locally or Regionally Long term
Conservancies Locally or Regionally Long term
Sites of Conservation Locally or Regionally Long term
Significance
Critical Environmental Locally or Regionally Long term
components
b) iIntensity

The intensity could be from low to high, and would increase in
proportion with the number of protected areas affected, and the higher
their protected area status. The construction of a transmission line
across protected areas would alter the affected environment but
natural and social functions and processes would continue albeit in a
modified way. The intensity of the impact is thus considered medium.
The intensity could be expected to be high where proclaimed or
private nature reserves, and South African Natural Heritage sites

occur.
c) Probabllity

It is considered probable that there would be impacts on protected
areas without mitigation.
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APPENDIX TI (continued): EXAMPLES OF EIA METHODS USED IN CASE

STUDIES EXAMINED IN SECTION 4.1.
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APPENDIX II (continued): EXAMPLES OF EIA METHODS USED IN CASE

STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Ariadne - Venus 400 kV, 1995.

8.3.2

8.3.2.1

9.3.2.2

CORRIDOR B1

This comidor is approximately 127,8 km in length and lies at a lower altitude
than corridor A. '

Technical

This corridor poses the same technical diﬂ‘iculties' in the southem and

northem sectors as comridor A. The central part of the corridor traverses
undulating land and valleys. The corridor is easily accessible by provincial,
public and private roads. The crossing of the Mooi River along this corridor
would not pose serious technical problems.

CRITERIA IMPACT ASSESSMENT: IMPACT ASSESSMENT:

. BEFORE MITIGATION AFTER MITIGATION

| Extent Regional Regional
Duration Long term Long term

| intensity Medium Low
Probability Probable Possible

| Certainty Certain Certain

| Risk _Medium " Low
Reversibility Reversible Reversible

infrastructure

This corridor crosses the two 275 kV Georgedale-Venus transmission lines
on the Baynesfield Estate. It also crosses the Kamberg 88 kV tee-ine in the
area of Heighten 3470. These crossings of existing powerlines will call for

in-addition to the crossing of transmission lines, Corridor-B1 crosses several
district roads, rural power and telephone lines as well as the
Pietermaritzburg-Underberg railway trajectory. It crosses the N3 highway
and the main Durban-Johannesburg railway lines in the vicinity of

The corridor passes quite close to an SABC and a telecommunication tower.
The location of a transmission line along this corridor will not influence the

performance of these towers.
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APPENDIX TI (continued): EXAMPLES OF EIA METHODS USED IN CASE

STUDIES EXAMINED IN SECTION 4.1.
Case study EIR: Ariadne - Venus 400 kV, 1995.

The above table dan be summarised as follows.

in respect of the natural environment

Corridors A, B1, B2 and C are likely to have adverse impacts of Very
High significance on Priority Fauna, in particular the endangered
Wattied Crane. Corridors D, E, F and G could also impact on Priority
Fauna but the significance rating is somewhat lower, although still
High.

Corridors E and F have High significance ratings for Priority Flora,
mainly because of the potential impact on indigendus forests,
compared to Medium ratings for all other corridors.

Corridor E has a High significance rating for Protected Areas.
Corridors D, F and G have a Medium rating, and other corridors a
Low rating based on the number and nature of the protected areas
found in the vicinity of each corridor.

Corridors A, B2 and C could have adverse impacts of Medium
significance on Wetlands, compared to Low for all the other corridors.

All the corridors are considered to have a Low significance rating for
adverse impacts on Archaeology.

in respect of the human environment:

Corridors C, E and F have a High rating with regard to Land Use,
mostly because of the intensity of land use, while the other corridors

are rated Medium. -
Corridors A and E have a High rating for Tourism, due to their pristine

nature and orthe importance of tourism assets, while all other
corridors are rated Medium.
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SUMMARY SHEETS IN SUPPORT OF THE EFFECTIVENESS RATING TABLES
PRESENTED IN SECTION 4.2.

Case study EIR: Kendal - Midas 400 kV, 1990.

BIOPHYSICAL FACTORS: FAUNA -

Collision/electrocution: Not recognised.

Rare/endangered species: Recognised and evaluated in terms of “nature reserves
(dominant/endangered species)”. Resulted in mitigation, since nature reserves are
regarded as exclusion zones and are avoided in route selection.
Nesting/roosting/movement: Not recognised.

Electricity supply loss: Not recognised.

Changed habitat: Not recognised.

BIOPHYSICAL FACTORS: FLORA
Vegetation removal: Recognised, evaluated and mitigated for, in terms of
“interference with natural vegetation® on alternative route °D° Resulted in
mitigation in the form of avoidance.
Conservation status: Recognised and evaluated in terms of ‘natural vegetation
(red data species)”. Resulted in mitigation in the form of avoidance.
Alien vegetation threat: Not recognised. |
Economic value: Not recognised.
Debris disposal: Not recognised.
Wind damage: Not recognised.
Herbicide use: Not recognised.
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APPENDIX TIT (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Kendal - Midas 400 kV, 1990.

BIOPHYSICAL FACTORS: PHYSICAL

Soil exposure/erosion: Recognised generically in a list of “areas/terrain to be
awided”. Subsequently evaluated in terms of “/and form® and “transmission line
construction costs*having “ow”and “high*impacts respectively.

Soil stability/slope: Recognised generically in a list of ‘areas/terrain to be
avoided". Subsequently evaluated in terms of “land form” and “transmission line
construction costs“that resulted in mitigation in the form of avoidance.
Wetlands/drainage lines: Recognised generically in a list of ‘areas/terrain to be
awided’. Subsequently evaluated in terms of ‘water resources”and ‘wetlands”,
both having “ow’impacts.

Weather conditions: Recognised and evaluated in terms of “c/imate”having “low”
impact.

Geotechnical: Recognised and evaluated in terms of ‘geology” and “transmission
line construction costs*having “low“and “high”impacts respectively.

SOCTO-ECONOMIC FACTORS: LAND USE

Existing land use, per type: Recognised generically in a list of “areas/terrain to
be awoided” and subsequently evaluated in terms of nature reserves as exclusion
zones, agricultural activity impact being higher where lands are irrigated,
“shooting range (low)", ‘explosives magazine (low)" and “mining (low)". Resulted in
mitigation in the form of avoidance and optimising on existing boundary lines.
Future land use, per type: Recognised and evaluated in terms of the expansion of
a nature reserve. Resulted in mitigation, due inter aliato “the reservation of vast
tracts of proposed areas for urbanisation of low income population® causing

avoidance.

156



APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Kendal - Midas 400 kV, 1990.

Transportation systems: Recognised generically in a list of “areas/terrain to be
awided” and subsequently evaluated in terms of “railway line”, “roads”, ‘oil and
gas pipelines’, ‘mqjor transmission lines’, ‘airfields® and ‘microwave towers”, all
of which are regarded as having “fow”impact.

Tenure/fabric: Recognised and evaluated in terms of “fourism®and ‘recreation

potential“having “low to moderate”and “low”impacts respectively.

SOCIO-ECONOMIC FACTORS: VISUAL

Homo-/heterogenous landscape: Not recognised.

Line: Not recognised.

Form: Not recognised.

Colour: Not recognised.

Texture: Not recognised.

Absorption/insertion: Recognised and evaluated in terms of ‘aesthetics’, with
the existing ‘assortment of public services” being mentioned specifically in
mitigation, in the form of reduced visual impact.

SOCIO-ECONOMIC FACTORS: STAKEHOLDER

Consumer: economic development: Not recognised.

Landowner: property value: Recognised and evaluated in terms of ‘“human
settlements®, ‘industrial land” and “transmission line construction
costs”, with their impacts given as “very high”, “high” and ‘high”
respectively.
renunciation: Recognised and evaluated in terms of “human
settlements® and ‘industrial land”. Resulted in mitigation in the

form of avoidance of neutralising land for other use.
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APPENDIX IIT (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Kendal - Midas 400 KV, 1990.

Community: consumerism: Not recognised.
cultural resources: Recognised and evaluated in terms of ‘*history”
and ‘archaeology”. Resulted in mitigation in the form of avoidance
of an historic farm house and an ancient village.
resettlement: Not recognised.-
labour: Not recognised.

services: Not recognised.

ELECTROTECHNICAL FACTORS: SERVITUDE

Compensation: Recognised and evaluated in terms of “transmission line
construction costs’. Resulted in mitigation in the form of rejection of option "+*
due to excessive servitude acquisition costs.

Line configuration: Recognised and evaluated in terms of ‘“transmission line
construction costs*having “high”impact.

Dimension: Not recognised.

ELECTROTECHNICAL FACTORS: CLEARANCES
Horizontal/vertical: Not recognised.
Mid-span/tower: Not recognised.
Security/public safety: Not recognised.

ELECTROTECHNICAL FACTORS: ELECTRICAL EFFECTS
Electromagnetic fields: Not recognised.

Audible noise: Not recognised.

Radio interference: Not recognised.
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APPENDIX IIT (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Kendal - Midas 400 KV, 1990.

ELECTROTECHNICAL FACTORS: DESIGN IMPLICATIONS

Existing infrastructure: Recognised generically in a list of ‘areas/terrain to be
awided”. Subsequently evaluated in terms of ‘railway line®, "roads”, "oil and gas
pipelines’, ‘mqjor transmission lines”, ‘airfields® and ‘microwave towers” .
Although these impacts are all regarded as “ow?, mitigation did result, in the
form of attempted optimising on existing powerline servitudes and clearance
concerns at road crossings.

Timing of activities: Recognised and evaluated in terms of delays causing
additional costs. Resulted in mitigation where the more expensive ‘I” option
avoided possible conflicts later.

Technical optimisation: Recognised and evaluated in terms of “fransmission line
construction costs’ like line length, tower type and the number of bends having a
*high*impact.

ELECTROTECHNICAL FACTORS: ENGINEERING CONSTRAINTS

Episodic events: Not recognised.

Pollution: Not recognised.

Access: Recognised generically in a list of ‘areas/terrain to be awided” and
subsequently evaluated in terms of “transmission line construction costs” where
access is regarded as having a “high”impact.

Costs: Recognised and evaluated in terms of ‘access road, tower foundations
type, servitude acquisition, line length and number of bend towers”, “future
maintenance” and ‘uneven and erodable ground, soil type, land value and
topography’. Resulted in mitigation in the form of cost trade-offs and avoidance.
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Muldersvlei - Stikland 400 kV, 1990.

BIOPHYSICAL FACTORS: FAUNA

Collision/electrocution: Recognised and initially evaluated by overlay mapping,
where “fauna“ is described in terms of known collisions with birds on existing
lines in the study area. ﬁesulfed in mitigation in the form of minimisation by
means of visually obvious markers being stipulated for “the vicinity of Muldersviei
substation”,

Rare/endangered species: Recognised and initially evaluated by overlay mapping,
where “fauma” is described in terms of endangered or vulnerable reptiles and
amphibians known of in the study area.

Nesting/roosting/movement: Not recognised.

Electricity supply loss: Not recognised.

Changed habitat: Not recognised.

BIOPHYSICAL FACTORS: FLORA

Vegetation removal: Recognised and evaluated in terms of the ‘removal of
several large trees and windbreaks”on the ‘historical farm Bellevue”. Resulted in
mitigation in the form of avoidance, for instance, at the “farmstead Bellevue’.
Conservation status: Recognised and initially evaluated by overlay mapping, where
‘nature conservation sites”in the study area are described in terms of the value
of veld types. “Endangered habitats, as one of 12 ‘environmental factors® is
subsequently evaluated numerically, per corridor and route, in matrices of
impacts where it is awarded a weight of 1,4 out of 5,0. Mitigation resulted, in the
form of avoidance of a particular hill, with the “nvasion of exotic plant species”
after “disturbance of the natural veld type” being cited as the major factors.
Alien vegetation threat: Recognised, evaluated and mitigated, as per previous

paragraph.
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Muldersvlei - Stikland 400 kV, 1990.

Economic value: Not recognised.

Debris disposal: Not recognised.

Wind damage: Recognised but not explicitly evaluated in terms of the “removal of
several large trees and windbreaks*on the ‘historical farm Bellevue’.

Herbicide use: Not recognised.

BIOPHYSICAL FACTORS: PHYSICAL

Soil exposure/erosion: Not recognised.

Soil stability/slope: Recognised and initially evaluated by overlay mapping, where
‘relief”in the study area is described in terms of the various slopes of the hills.
*Topography”, as one of 12 ‘environmental factors”, is subsequently evaluated
numerically, per corridor and route, in matrices of impacts where it is awarded a
weight of 1,0 out of 5,0.

Wetlands/drainage lines: Recognised and initially evaluated by overlay mapping,
where ‘drainage”is described in terms of the relative size of the three rivers in
the study area.

Weather conditions: : The “low incidence of lightning”is a decision-factor in the
recognition and evaluation of the ‘risk of parallelism® in the option of kerecﬁng
the proposed line adjacent to existing lines.

Geotechnical: Recognised and initially evaluated by overlay mapping, where
‘geology and soils* are described in terms of distinctive synclines and anticlines,
and four soil types. “Soil type’ as one of 12 ‘environmental factors’ is
subsequently evaluated numerically, per corridor and route, in matrices of
impacts where it is awarded a weight of 0,9 out of 5,0.
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Muldersvlei - Stikland 400 kV, 1990.

SOCIO-ECONOMIC FACTORS: LAND USE

Existing land use, per type: Recognised and initially evaluated by overlay
mapping, where “farming”, "mineral resources” and ‘residential development” are
described in terms of their present value and suitability. “Farming’, ‘mining’,
‘residential development potential® and ‘soil fertility, as four of 12
“environmental factors”, are subsequently evaluated numerically, per corridor and
route, in matrices of impacts where they are awarded weights of 5,0, 3,3, 2,5
and 1,4 out of 5,0 respectively. Resulted in mitigation in the form of avoidance,
for instance, at the “Country Fair” chicken farms.

Future land use, per type: Recognised and initially evaluated by overlay mapping,
where ‘residential development” is described in terms of its future suitability.
Also evaluated in terms of the future expansion of the “Salvation Army
property”. Resulted in mitigation in the form of avoidance, for instance, at the
*future extensions of Haasendal".

Transportation systems: Recognised and initially evaluated by overlay mapping,
where ‘freeways and roads” are described in terms of the affect on properties
and future connections.

Tenure/fabric: Not recognised.

SOCIO-ECONOMIC FACTORS: VISUAL

Homo-/heterogenous fandscape: Recognised and initially evaluated by overlay
mapping, where ‘aesthetics®are described in terms of the visual affects on three
routes used by visitors to wine farms, as well as the vista from a prominent hill.
*Aesthetics®, as one of 12 ‘environmental factors” is subsequently evaluated

numerically, per corridor and route, in matrices of impacts where it is awarded a
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Muldersvlei - Stikland 400 kV, 1990.

weight of 2,0 out of 5,0. Resulted in mitigation in the form of avoidance, for
instance, at the “farmstead Bellevue’.

Line: Not recognised. _

Form: Recognised and evaluated in terms of the ‘greater visual impact” of higher
towers on the farms ‘Bellevue and Haasendal’.

Colour: Not recognised.

Texture: Not recognised.

Absorption/insertion: Recognised and initially evaluated by overlay mapping,
where ‘aesthetics” are described in terms of the ‘concentration of transport
services” of roads and a railway line. A route following a “Provincial Main Road
(R101)" is evaluated as having a negative impact, since it ‘produces the maximum
visual damage because of high visibility to many travellers’. While the impact is
acknowledged, no specific mitigation is offered.

SOCIO-ECONOMIC FACTORS : STAKEHOLDER

Consumer: economic development: Not recognised.

Landowner: property value: ‘Size of property” and ‘“homesteads” are
recognised and evaluated numerically in matrices of impacts, per
corridor and route, as two of 12 ‘environmental factors” where
they are awarded weights of 1,7 and 1,4 out of 5,0 respectively.
renunciation: The possible expropriation of two homes on the farm
“Aldenburgh 1355° indicate recognition and evaluation of this
impact, inter alia. Resulted in mitigation in the form of minimisation,
for instance, since “fewer homes, outbuildings and cottages will be
expropriated”, by adopting the ‘northern parallel route”.

Community: consumerism: Not recognised.
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Muldersvlei - Stikland 400 kV, 1990.

cultural resources: Recognised and initially evaluated by overlay

mapping, where “historical features” are described in terms of the

location of seven homesteads that have National Monument status,

and ‘archaeology” in terms of Early Stone Age artefacts and

deposits of Miocene peat. The reference to a “ow” potential for

‘recreation” in the study area is also recognised and evaluated -
here, with a hiking trail, golf courses, an equestrian farm and a

sports club being listed. “Heritage® and ‘recreation’, as two of 12

‘environmental factors’, are subsequently evaluated numerically,

per corridor and route, in matrices of impacts where they are

awarded weights respectively of 2,0 and 1,0 out of 5,0. Resulted in

mitigation in the form of avoidance of ‘higher recreational impact
an the Kuils River Golf Course”.

resettlement: Recognised and evaluated in terms of “new dwellings
built for the affected owners”, if residences on the "De Nowo

property” were demolished to make way for one of the route

options.

labour: Not recognised.

services: Not recognised.

ELECTROTECHNICAL FACTORS : SERVITUDE

Compensation: Recognised and evaluated in terms of ‘current land valuves for
different land uses’, as these relate to cost implications.

Line configuration: Not recognised.

Dimension: Recognised and evaluated in terms of the ‘additional restricted area
of 15,5 m required for the dismantling option”.
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE |
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Muldersvlei - Stikland 400 kV, 1990.

ELECTROTECHNICAL FACTORS : CLEARANCES

Horizontal/vertical: Not recognised.

Mid-span/tower: Recognised nominally as not interfering with the “normal use of
farming vehicles and machinery".

Security/public safety: “Induced voltages in fence wires, farm outbuildings or
residences” were recognised and evaluated as impacts and mitigated by means of
stipulating the earfhing of structures.

ELECTROTECHNICAL FACTORS: ELECTRICAL EFFECTS

Electromagnetic fields: Recognised nominally, but no evaluation or mitigation
offered.

Audible noise: Recognised nominally, but no evaluation or mitigation offered.
Radio interference: “Distortion of the antenna radiation pattern® was
recognised and evaluated as an impact, with mitigation resulting in the form of a
prescribed 1000 m minimum distance between the proposed line and a

telecommunications tower in the study area.

ELECTROTECHNICAL FACTORS: DESIGN IMPLICATIONS

Existing infrastructure: The positive impact of optimising on an existing 132 kV
overhead powerline servitude was recognised and evaluated. This would entail
dismantling a line to vacate part of the servitude, which would then be available
for the proposed 400 kV line. A negative impact was recognised and evaluated in
terms of the “technical problems in crossing the proposed National Road N7
interchange’, and the two existing 132 kV powerlines in the study area. Resulted
in mitigation in the form of avoidance, for instance, at the ‘proposed National

Road N7 interchange’, as well as minimisation, where the powerlines are
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Muldersviei - Stikland 400 kV, 1990.

“concentrated within a narrow corridor® on the proposed ‘northern paralle/
route”.

Timing of activities: The scheduling of the ‘reconstruction of Provincial Main
Road (R101)"is recognised and evaluated. Recognition, evaluation and mitigation of
this impact are also providéd in the avoidance of construction activities during
the picking and pressing of grapes, and during winter rainfall.

Technical optimisation: The ‘spacing of tfowers” was recognised as having an
impact but was left to a post-EIA stage, when the profile of the line was to be
established. Evaluation occurred, inter alia, in the form of possibly placing self-
supporting towers on two fruit farms, to reduce the loss of productive land.
Resulted in mitigation in the form of avoidance and minimisation, for instance, by

the Jjudicial placing of towers on Farm 221/1", i.e. over fences or on roads.

ELECTROTECHNICAL FACTORS: ENGINEERING CONSTRAINTS

Episodic events: The “low incidence of veld fires” is a decision-factor in the
recognition and evaluation of the “risk of parallelism” in the option of erecting
the proposed line adjacent to existing lines.

Pollution: Not recognised.

Access: Not recognised.

Costs: Construction costs in monetary terms, per corridor and route, based on
distance and hardware required, are recognised and evaluated. Compensation for
affected properties also included here.
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APPENDIX II (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Hydra - Gamma 765 KV, 1992.

BIOPHYSICAL FACTORS : FAUNA

Collision/electrocution: Recognised and evaluated in terms of no ‘concentration
of bird species susceptible to collision® occurring in the study area, with a
resulting “moderate” impact.

Rare/endangered species: Recognised and evaluated in terms of the endangered
riverine rabbit occurring in the study area, and receiving a “ow” impact since the
proposed line is not a particular threat to this species.
Nesting/roosting/movement: Impact on nesting was recognised in terms of
raptors’ nests occurring on existing lines, but was evaluated as “moderate”.
Electricity supply loss: Not recognised.

Changed habitat: Not recognised.

BIOPHYSICAL FACTORS: FLORA

Vegetation removal: Recognised nominally as resulting in impact, with reference
to a generic procedure for ‘prescribed rehabilitation.

Conservation status: Recognised generically in a list of ‘areas/terrain to be
awided”, in terms of ‘conservation areas’. Subsequently evaluated as a
‘moderate’impact, in terms of “no rare or endangered plants® occurring.

Alien vegetation threat: Not recognised.

Economic value: Not recognised.

Debris disposal: Not recognised.

Wind damage: The high wind characteristics are recognised and evaluated as
resulting in a ‘moderate” impact, in cases where vegetation no longer affords
protection to the soil surface.

Herbicide use: Not recognised.
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APPENDIX II (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Hydra - Gamma 765 kV, 1992.

BIOPHYSICAL FACTORS: PHYSICAL

Soil exposure/erosion: Recognised generically in a list of ‘areas/terrain to be
avoided". Subsequently, ‘land form” and ‘erosion” are evaluated as resulting in
‘moderate” and ‘high” impacts respectively and are mitigated by means of
avoidance, where mountainous areas are ‘circumvented to awid increased
erosion’.

Soil stability/slope: “Unstable” conditions are recognised generically in a list of
‘areas/terrain to be awvoided”. Subsequently, ‘sloped and unstable zones’ are
evaluated in terms of ‘erosion” as resulting in a “high” impact and mitigated by
means of avoidance.

Wetlands/drainage lines: Recognised generically in a list of ‘areas/terrain to be
awided". Subsequently evaluated in terms of “water resources” receiving a “low”
impact, and “wetlands” being non-existent in the study area.

Weather conditions: “Climate” is recognised and evaluated, in terms of the high
wind characteristics causing a “moderate”impact.

Geotechnical: Recognised and evaluated in terms of ‘geology” and “transmission
line construction costs” resulting in “low” and “high” impacts respectively.

SOCTO-ECONOMIC FACTORS: LAND USE

Existing land use, per type: Recognised generically in a list of ‘areas/terrain to
be awoided”, in terms of ‘open-cast mining, human settlements, irrigated lands*
etc. No nature reserves occur in the study area. Evaluated in terms of the
dominant land use of extensive stock farming receiving a “ow” impact, and

impacts on “human settlements®and “mining.and quarrying”also being “low”.
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APPENDIX II (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.°
Case study EIR: Hydra - Gamma 765 KV, 1992.

Future land use, per type: Recognised and evaluated in terms of ‘future
expansion” of the “town of De Aar” destined to be in a direction away from the
proposed line, therefore receiving “low” impact.

Transportation systems: Recognised generically in a list of ‘areas/terrain to be
awided”, in terms of ‘aerodromes, railway lines and telecommunication towers".
Railway lines, roads, airfields and telecommunication towers subsequently
evaluated as receiving “ow”impacts due to avoidance and low traffic density
Tenure/fabric: Recognised and evaluated in terms of “fourism®and ‘recreation

potential® not being great and resulting impacts thus being “ow”

SOCIO-ECONOMIC FACTORS: VISUAL

Homo-/heterogenous landscape: The impact from roads and farmhouses of the
visual effect of the proposed line against the background of an “empty landscape”
is recognised and evaluated as ‘high”. Mitigated by ‘maximising the distance
between them and the line’.

Line: The impact of the proposed line where it crosses ridges (“skylining") is
recognised and evaluated as “high". Mitigated by ‘positioning the cross-over on
their lower points”, i.e. using the topography to disguise the proposed line.

Form: Not recognised per se but see next two paragraphs.

Colour: The ‘contrasting effect of size, colour and texture” is recognised as a
visual impact and is evaluated in the absorption of the proposed line into the
landscape.

Texture: The ‘contrasting effect of size, colour and texture”is recognised as a
visual impact and is evaluated in the absorption of the proposed line into the
landscape.
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APPENDIX II (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Hydra - Gamma 765 kV, 1992.

Absorption/insertion: Recognised and evaluated. Maximising the distance
between the proposed line and those places from which it will be seen,
particularly farmhouses, is a form of mitigation by means of absorption, i.e.

minimising the visual appearance of the line.

SOCIO-ECONOMIC FACTORS: STAKEHOLDER

Consumer: economic development: Not recognised.

Landowner: property value: Recognised and evaluated in terms of the
‘repetitive impact on already impacted farms® undermining the
value of farmland. Resulted in mitigation in the form of avoidance,
through spacing the proposed transmission line a considerable
distance from existing lines.
renunciation: Not recognised.

Community: consumerism: Not recognised.
cultural resources: Recognised and evaluated in terms of “history”
and "al;chaealogy’ receiving "ow” impacts, due to the location and
magnitude of such sites in relation to the proposed line.
resettlement: Not recognised.
labour: Not recognised.

services: Not recognised.

ELECTROTECHNICAL FACTORS: SERVITUDE
Compensation: Not recognised.

Line configuration: Not recognised.
Dimension: Not recognised.
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APPENDIX II (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Hydra - Gamma 765 kV, 1992.

ELECTROTECHNICAL FACTORS: CLEARANCES
Horizontal/vertical: Not recognised.
Mid-span/tower: Not recognised.
Security/public safety: Not recognised.

ELECTROTECHNICAL FACTORS: ELECTRICAL EFFECTS
Electromagnetic fields: Not recognised.
Audible noise: Not recognised.

Radio interference: Not recognised.

ELECTROTECHNICAL FACTORS: DESIGN IMPLICATIONS

Existing infrastructure: .Impact on existing transmission lines recognised and
evaluated as ‘"high®, due to technical problems associated with ‘parallelism
increasing common cause faulting” and “increasing tower density in a strip already
impacted”. Mitigation resulted in the form of avoidance, in the selection of a
route further removed from existing lines.

Timing of activities: Not recognised.

Technical optimisation: Not recognised.

ELECTROTECHNICAL FACTORS: ENGINEERING CONSTRAINTS

Episodic events: Recognised and evaluated in terms of “the possibility of faults
due to veld fires*” béing ‘remote”, since the incidence of lightening is low and the
sparse Karoo vegetation is not likely to burn readily. |
Pollution: Not recognised.
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APPENDIX II (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Hydra - Gamma 765 kV, 1992.

Access: Recognised generically as an impact, in terms of access roads being
allowed ‘“in accordance with guidelines, only where necessary”. Evaluated in terms
of erosion having to be “monitored along the access road".

Costs: Recognised, evaluated and mitigated by means of avoidance of mountainous
areas, to “circumvent higher construction costs of an increased number of bend

towers and line length”.
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Pegasus - Athene 400 kV, 1992.

BIOPHYSICAL FACTORS: FAUNA

Collision/electrocution: Recognised in a generic list of “criteria used in the
selection and evaluation of a transmission line route”, in terms of the impact on
‘bird species prone to collision”. Evaluation resulted in mitigation by means of
stipulating bird markers “fo reduce possible collisions with the line by Cape
witures in particular”.

Rare/endangered species: Recognised and evaluated in terms of “threatened
species or communities”. Mitigated by means of avoidance, e.g. Route 3, Zones 1-5
having “/ittle ecological impact".

Nesting/roosting/movement: Recognised in a generic list of “criteria used in the
selection and evaluation of a transmission line route’, in terms of the impact of
“bush clearing”.

Electricity supply loss: Not recognised.

Changed habitat: Recognised in a generic list of “criteria used in the selection
and evaluation of a transmission line route’, in terms of the impact of ‘*habitat

lost in clearing the corridor”.

BIOPHYSICAL FACTORS: FLORA
Vegetation removal: Recognised in a generic list of “criteria used in the selection
and evaluation of a transmission line route’, in terms of the impact of “bush
clearing”. Evaluation resulted in mitigation, in the form of avoidance of a “strip of
riverine forest".
Conservation status: Recognised in a generic list of ‘“criteria used in the
selection and evaluation of a transmission. line route”, in terms of the impact on
the “conservation value of the habitat’. Evaluation resulted in mitigation by means
of avoiding ‘proclaimed or potential nature reserves”.
Alien vegetation threat: Not recognised.
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Pegasus - Athene 400 kV, 1992.

Economic value: Not recognised.

Debris disposal: Recognised in a generic list of “criteria used in the selection and
evaluation of a transmission line route’, in terms of the impact of “ocalised
ecological niches’.

Wind damage: Not recognised.

Herbicide use: Not recognised.

BIOPHYSICAL FACTORS: PHYSICAL

Soil exposure/erosion: Recognised in a generic list of ‘criteria used in the
selection and evaluation of a transmission line route”, in terms of the impact of
the ‘risk of erosion caused by clearing’. Evaluation resulted in mitigation in the
form of protection of “soils with high erosion susceptibility”, e.g. at tower bases
in Zone 2.

Soil stability/slope: Recognised in a generic list of “criteria used in the selection
and evaluation of a transmission line route’, in terms of the impact of “slope
gradient and length”. Evaluation resulted in mitigation in the form of avoidance of
“steep terrain”in the south of the study area.

Wetlands/drainage lines: Recognised in a generic list of ‘criteria used in the
selection and evaluation of a transmission line route’, in terms of the impact of
“infilling reducing water exchange”, Evaluation resulted in mitigation in the form
of avoidance, where “no recognised wetlands® are found within a particular route
option.

Weather conditions: Not recognised.

6Geotechnical: Not recognised.
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APPENDIX TIITI (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Pegasus - Athene 400 kV, 1992.

SOCIO-ECONOMIC FACTORS: LAND USE

Existing land use, per type: Recognised in a generic list of ‘criteria used in the
selection and evaluation of a transmission line route”, in terms of the impact on
‘game farming® , ‘grazing and arable land” and ‘urban settlement’. Evaluation
resulted in mitigation in the form of avoidance of ‘game fenced areas” on certain
farms, and “dense settlements”in some tribal authority areas.

Future land use, per type: Recognised in a generic list of “criteria used in the
selection and evaluation of a transmission line route’, in terms of the impact on
the ‘design of township layouts® and in the possibility of a future dam on the
*White Mfolozi River”.

Transportation systems: Recognised in a generic list of ‘criteria used in the
selection and evaluation of a transmission line route’, in terms of the impact of
‘numbered roads and airfields’.

Tenure/fabric: Recognised in a generic list of “criteria used in the selection and
evaluation of a transmission line route’, in terms of the impact on “recreation and

tourism”.

SOCIO-ECONOMIC FACTORS: VISUAL

Homo-/heterogenous landscape: Not recognised.

Line: Recognised and evaluated, in terms of the visual impact of “skylining”, which
resulted in mitigation by-means of maximising the distance from which the line
would be visible at “Ulund/”,

Form: Not recognised.

Colour: Recognised and evaluated in terms of “fowers being invisible to the naked
eye, once the galvanising dulls to matt grey”.

Texture: Not recognised.
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Pegasus - Athene 400 kV, 1992.

Absorp'rion/inser"'rion: Recognised in a generic list of ‘criteria used in the
selection and evaluation of a transmission line route’, in terms of the impact of
“compromised vistas”. Evaluation resulted in mitigation in the form of “increasing

the distance between the mountain viewsite and the transmission line”.

SOCTO-ECONOMIC FACTORS: STAKEHOLDER

Consumer: economic development: Not recognised.

Landowner: property value: Not recognised.
renunciation: Recognised and evaluated in terms of land being
vacm‘ed through expropriation and resettlement. Although it
amounts to renunciation, the communal nature of land ownership in
rural areas makes this more of a community issue than an individual
landowner issue.

Community: consumerism: Not recognised.
cultural resources: Recognised in a generic list of “criteria used in
the selection and evaluation of a transmission line route” in terms
of the impact on ‘historic and prehistoric sites’. Evaluation
resulted in mitigation in the form of avoidance of ‘many cultural
and historic resources’in the south of the study area.
resettlement: Recognised in a generic list of “criteria used in the

- - selection and evaluation of a transmission line route” in terms of

the impact from ‘expropriation of rural dwellings’. Evaluated and

mitigated by means of avoidance, e.g. in Zone 2, “‘Route 3 awoids all

settlements"”.

labour: Recognised and evaluated in terms of “stringent control of

construction worker camps” being necessary. However, since this is
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Pegasus - Athene 400 kV, 1992.

dealt with procedurally, it is not regarded as mitigation.

services: Not recognised.

ELECTROTECHNICAL FACTORS: SERVITUDE
Compensation: Not recognised.
Line configuration: Not recognised.

Dimension: Not recognised.

ELECTROTECHNICAL FACTORS: CLEARANCES
Horizontal/vertical: Not recognised.
Mid-span/tower: Not recognised.
Security/public safety: Not recognised.

ELECTROTECHNICAL FACTORS: ELECTRICAL EFFECTS

Electromagnetic fields: Recognised in a generic list of ‘criteria used in the
selection and evaluation of a transmission line route’, in terms of the impact on
“community health”.

Audible noise: Not recognised.

Radio interference: Not recognised.

ELECTROTECHNICAL FACTORS: DESIGN IMPLICATIONS

Existing infrastructure: Recognised in a generic list of “criteria used in the
selection and evaluation of a transmission line route’, in terms of the impact of
‘existing corridors of visual disruption”.

Timing of activities: Not recognised.
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Pegasus - Athene 400 kV, 1992.

Technical optimisation: Recognised and evaluated in terms of ‘“making use of
existing transmission line corridors”, which resulted in mitigation in the form of

“minimising the proliferation of servitudes”in the south of the study area.

ELECTROTECHNICAL FACTORS: ENGINEERING CONSTRAINTS

Episodic events: Recognised and evaluated as having an impact, when fires in
sugar cane fields can cause outages. Mitigation resulted, in the form of
contingencies such as “ines of communication” and “fair warning® systems being
put into place.

Pollution: Not recognised.

Access: Recognised and evaluated in terms of ‘severe cost penalties” being
associated with “direct vehicle access” on Route 2, Zone 4. Mitigation resulted in
the form of avoidance and the selection of Route 3, where ‘access is excellent
from existing gravel roads".

Costs: Recognised and evaluated in terms of cost impacts that would result from
supply failure. Mitigation is provided in the form of minimising “the risk of failure

of two lines simultaneously”, by avoiding parallel lines.
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Ariadne - Hector 400 kV, 1994.

BIOPHYSICAL FACTORS: FAUNA

Collision/electrocution: Recognised and evaluated in terms of species “winerable
to collisions with powerlines®. The ‘wattled crane is clearly of greatest concern”
but does not occur in the study area.

Rare/endangered species: Recognised and evaluated in terms of the impact on -
“fauna” in the form of several listed “birds and mammals”. No specific mitigation
is offered.

Nesting/roosting/movement: Not recognised.

Electricity supply loss: Not recognised.

Changed habitat: Not recognised.

BIOPHYSICAL FACTORS: FLORA

Vegetation removal: Recognised as causing an impact but not specifically
evaluated.

Conservation status: Recognised and evaluated in terms of ‘matural biological
communities” and mitigated by avoiding a “substantial area”along ‘route 3°.

Alien vegetation threat: Not recognised.

Economic value: Recognised and evaluated in terms of the impact on the
“vegetation’ that makes up “commercial agriculture”.

Debris disposal: Not recognised.

Wind damage: Not recognised.

Herbicide use: Not recognised.

BIOPHYSICAL FACTORS: PHYSICAL
Soil exposure/erosion: Vegetation removal was recognised as causing impacts but

was not specifically evaluated in terms of resulting erosion.
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APPENDIX IIT (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Ariadne - Hector 400 kV, 1994.

Soil stability/slope: Recognised and evaluated in terms of the impact of ‘relief”
on ‘access to tower positions".

Wetlands/drainage lines: Recognised and evaluated in terms of the impact on
“drainage” caused by °‘river crossings”.

Weather conditions: Recognised and evaluated in terms of the impact of
*lightning and wind speed”due to “climate”.

Geotechnical: Recognised and evaluated in terms of the impact of “fower
foundations"”.

SOCIO-ECONOMIC FACTORS: LAND USE
Existing land use, per type: Recognised and evaluated in terms of the impact on
urban settlement in the form of ‘necessary servitude width”, on agriculture in
the form of “vegetables and sugar cane”, and on conservation areas in the form
of ‘conservancies’. Avoiding areas of ‘highest agricultural potential® , ‘densely
populated areas” and “two established conservancies” served as mitigation.
Future land use, per type: Recognised and evaluated in terms of the impact of
‘proposed developments® in the form of a ‘petrol station and sugar mill”.
Mitigation resulted, in the form of avoiding ‘“areas along route 2 considered high
in development potential” .
Transportation systems: Recognised and evaluated in terms of the impacts on
-“roads, railway lines, pipelines, telecommunication and airfields".
Tenure/fabric: Recognised and evaluated in terms of the impact on “tourism and
recreation”in the study area.
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APPENDIX TIII (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Ariadne - Hector 400 kV, 1994.

SOCIO-ECONOMIC FACTORS: VISUAL

Homo-/heterogenous landscape: Recognised and evaluated in terms of the
‘aesthetic” impact on “the Valley of a Thousand Hills’. Mitigation resulted, in the
form of “the lines being elevated from the valley bottom”.

Line: Recognised and evaluated in terms of the “visua/ impact” that would result
from crossing the ‘skyline” . Mitigated by means of routing the line ‘off the
skyline” .

Form: Not recognised.

Colour: Not recognised.

Texture: Not recognised.

Absorption/insertion: Recognised and evaluated in terms of the impact of
“routes 1.3 and 1.4 running parallel to” a National road, and mitigated by avoiding
these route options.

SOCIO-ECONOMIC FACTORS: STAKEHOLDER

Consumer: economic development: Recognised in terms of the “major cost to
industry” that results from unreliable electricity supply due to
episodic outages.

Landowner: property value: Recognised and evaluated in terms of the impact
on “smallholdings” and mitigated by avoiding “routes 1.3 and 1.4°.
renunciation: Recognised and evaluated in terms of expropriation
and mitigated by avoiding concentrations of affected smallholdings
‘around the R56, Camperdown and Cato Ridge’.

Community: consumerism: Not recognised.
cultural resources: Recognised and evaluated in terms of the

impact on ‘archaeological sites® in the study area. The reference
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Ariadne - Hector 400 kV, 1994.

to avoiding these sites ‘where possible” is not regarded as
mitigation.

resettlement: Recognised as in impact, in the event of “demolition
of dwellings” to achieve legislative, access or security criteria.
Dealt with further as property value and renunciation issues.
labour: Not recognised.

services: Not recognised.

ELECTROTECHNICAL FACTORS: SERVITUDE

Compensation: Recognised and evaluated as resulting in impact, where financial
losses due to “cane-free servitudes*will need to be considered.

Line configuration: Not recognised.

Dimension: Recognised and evaluated in terms of increased impact where

combined servitudes result in wider servitudes.

ELECTROTECHNICAL FACTORS: CLEARANCES

Horizontal/vertical: Recognised and evaluated in terms of the uneven terrain
"posing problems to clearance distances”.

Mid-span/tower: Not recognised.

Security/public safety: Recognised in terms of secure areas for ‘possible
collapse of the structures”.

ELECTROTECHNICAL FACTORS: ELECTRICAL EFFECTS
Electromagnetic fields: Recognised and evaluated in terms of ‘“biological and
health effects" The commitment to continual review of relevant research

findings is not considered as mitigation.
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Ariadne - Hector 400 kV, 1994.

Audible noise: Not recognised.

Radio interference: Not recognised.

ELECTROTECHNICAL FACTORS: DESIGN IMPLICATIONS

Existing infrastructure: Recognised and evaluated in the mapping of ‘existing
powerlines” .

Timing of activities: Not recognised.

Technical optimisation: Recognised and evaluated in terms of the advantages to
grouping powerlines “fo consolidate areas in which it would not be possible to

grow cane” .

ELECTROTECHNICAL FACTORS: ENGINEERING CONSTRAINTS

Episodic events: Recognised and evaluated as impacting on line performance, due
to “sugarcane fires’. *Cane-free servitudes’will serve as mitigation.

Pollution: Recognised and evaluated as impacting on line performance, due to
‘pollution of insulators® . ‘Cane-free servitudes and insulator replacement” will
serve as mitigation. |

Access: Recognised and evaluated in terms of the impact on ‘access to tower
positions” caused by ‘relief".

Costs: Recognised and evaluated in terms of the impact on costs that line length,
tower type and number of bends have. Mitigation was provided in the form of

selecting the longer, more costly but environmentally less intrusive route.
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Ariadne - Venus 400 kV, 1995.

BIOPHYSICAL FACTORS: FAUNA

Collision/electrocution: Recognised and evaluated in terms of the likelihood of
birds colliding with earth wires rather than conductors and that ‘electrocution is
unlikely due to the distance between each of the conductors® . Mitigation is
recommended in the form of minimisation, by means of ‘attaching line markers to
the earth wire” .

Rare/endangered species: Recognised and evaluated in terms of ‘causes of
mortality for each of the three crane species occurring in the study area”. Note
that the wattled crane (6rus carunculata) is a Red Data species. Mitigation is

recommended in the form of avoidance of known habitats of “winerable species”.

Nesting/roosting/movement: Recognised and evaluated in terms of positive
impacts resulting from the ‘provision of perches and nesting sites” . Providing
such structures is recommended as miﬁgafion.

Electricity supply loss: Not recognised.

Changed habitat: Recognised and evaluated in terms of “destruction of habitats®
by “interference with the vegetation”. Mitigation is recommended in the form of

general avoidance of areas where habitat changes would be extreme.

BIOPHYSICAL FACTORS: FLORA

Vegetation removal: Recognised and evaluated in terms of possible “removal of
wegetation at river embankments® resulting in ‘erosion” impacts. Mitigation is
recommended in the form of “selective cutting of vegetation that poses hazard”.

Conservation status: Recognised and evaluated in terms of vegetation removal
resulting in “the viability of remnant indigenous forest being threatened” .
‘Protected areas” are described in detail. Mitigation is recommended in the form

of avoidance of areas of ‘priority flora® and other ‘protected areas”.
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Ariadne - Venus 400 kV, 1995.

Alien vegetation threat: Recognised and evaluated in terms of ‘encroachment of
indigenous vegetation by alien invader species” .

Economic value: Not recognised.

Debris disposal: Not recognised.

Wind damage: Not recognised.

Herbicide use: Not recognised.

BIOPHYSICAL FACTORS: PHYSICAL

Soil exposure/erosion: Recognised and evaluated in terms of “irregular terrain®
causing increased soil erosion. Mitigation recommended in the form of ‘awiding
sensitive areas” .

Soil stability/slope: Recognised and evaluated in terms of ‘irregular terrain®
causing impacts related to “imitations in the operation of heavy construction
equfpmenf' . Mitigation is recommended in the form of avoidance of areas of
difficult terrain.

Wetlands/drainage lines: Recognised and evaluated in terms of “the hydrological
integrity of wetlands® being impacted by the ‘construction and maintenance of
the transmission line” .

Weather conditions: Recognised and evaluated in terms of ‘high altitudes”
causing impacts in the form of ‘poor insulation®, ‘more lightning strikes® or
*failures induced by snow or high winds”.

Geotechnical: Not recognised.

SOCIO-ECONOMIC FACTORS: LAND USE
Existing land use, per type: Recognised and evaluated in terms of the possible
impacts on “land use elements” in a detadiled list of mainly agricultural activities
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2
Case study EIR: Ariadne - Venus 400 kV, 1995.

(“commercial forest, sugar cane, stock, vegetable farming, irrigation etc.) but
also in terms of urban activity (‘population density”). Mitigation is recommended
in the form of avoidance of areas of ‘high potential agricultural land”,
appropriate design such as “increased span length” etc.

Future land use, per type: Recognised and evaluated in terms of the impacts of
‘any proposed and approved new developments” .

Transportation systems: Recognised and evaluated in terms of the impacts on
‘roads, railway lines, telecommunication facilities, pipelines and airfields” .
Mitigation is recommended in the form of avoidance of areas where a powerline
would conflict with pipelines, for instance, by causing accelerated corrosion.
Tenure/fabric: Recognised and evaluated in terms of parts of the study area
being “a recreational terrain with medium potential®and “tourism significance not
rated highly” . Mitigation is nevertheless recommended in the form of avoidance

of areas ‘where there are regular, significant influxes of tourists”.

SOCIO-ECONOMIC FACTORS: VISUAL

Homo-/heterogenous landscape: Recognised and evaluated in terms of ‘not
disturbing continuums of landscape units or vistas”.

Line: Recognised and evaluated in terms of “fowers placed on skylines” being
“visually conspicuous”. Mitigation is recommended in the form of ‘adaptation of
design, e.g. lower towers”.

Form: Not recognised.

Colour: Recognised and evaluated in terms of ‘providing a dark backdrop for the
line” .

Texture: Not recognised.
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Ariadne - Venus 400 kV, 1995.

Absorption/insertion: Recognised and evaluated in terms of ‘positioning the

installation in low lying areas” . Mitigation is recommended in the form of

"screening the installations behind trees or hills”®.

+ SOCIO-ECONOMIC FACTORS: STAKEHOLDER

Consumer:

Landowner:

Community:

economic development: Recognised and evaluated in terms of the
“economic benefit to the end-user, stimulating economic activity” in
the region.
property value: Recognised and evaluated in terms of the “indirect
costs of depreciation in land values” .
renunciation: Recognised and evaluated in terms of the “necessity
of expropriation® due to ‘legal restrictions® . Mitigation is
recommended in the form of avoidance of areas of dense population.
consumerism: Not recognised.
cultural resources: Recognised and evaluated in terms of impacts
on archaeological sites, in the form of ‘umauthorised access,
destruction, intrusion, removal® etc. "Historical or archaeological
sites” are also listed as “protected areas” . Mitigation is
recommended, by ‘“relocation, demarcation, access control’ etc., or
complete avoidance by ‘relocation of pylon positions* .
resettlement: Recognised and evaluated in terms of the impacts on
“social, cultural, political and economic structures of affected
communities® . Mitigation is recommended in the form of avoidance
of areas of dense population..
labour: Recognised and evaluated in terms of %ob creation” by
using “ocal communities to maintain the servitude”.
services: Not recognised.
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APPENDIX TIII (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2
Case study EIR: Ariadne - Venus 400 kV, 1995.

ELECTROTECHNICAL FACTORS: SERVITUDE

Compensation: Recognised and evaluated in terms of the proportion of the total
capital cost of the line.

Line configuration: Not recognised.

Dimension: Not recognised.

ELECTROTECHNICAL FACTORS: CLEARANCES

Horizontal/vertical: Recognised and evaluated in terms of uneven terrain causing
‘problems to clearance distances”.

Mid-span/tower: Not recognised.

Security/public safety: Recognised and evaluated in terms of ‘sufficient
clearance distance needed underneath lines to prevent flashovers” . Mitigation is

recommended in the form of avoidance of areas of dense population.

ELECTROTECHNICAL FACTORS: ELECTRICAL EFFECTS

Electromagnetic fields: Recognised and evaluated in terms of the ‘perceived
health effects arising from EMFs” . Mitigation is recommended in the form of
avoidance of areas of dense population.

Audible noise: Not recognised.

Radio interference: Recognised and evaluated in terms of the impact on “radio
and television reception” caused by ‘corona interference® . Mitigation
recommended in the form of ‘alterations or retrofitting of equipment that could

eliminate interference”.
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APPENDIX III (continued): SUMMARY SHEETS IN SUPPORT OF THE
EFFECTIVENESS RATING TABLES PRESENTED IN SECTION 4.2.
Case study EIR: Ariadne - Venus 400 kV, 1995.

ELECTROTECHNICAL FACTORS: DESIGN IMPLICATIONS

Existing infrastructure: Recognised and evaluated in terms of the impacts of
“several crossings of existing transmission lines” . Mitigation in the form of
higher towers “fo comply with legal prescriptions® is recommended.

Timing of activities: Recognised and evaluated in terms of the influence that the
“time span of the project” has on costs.

Technical optimisation: Recognised and evaluated in terms of the positive
impacts of a ‘reduced number of powerlines by stacking new and existing
powerlines” , notwithstanding the possibility of common cause faulting. Such

optimisation is recommended as a means of mitigation.

ELECTROTECHNICAL FACTORS: ENGINEERING CONSTRAINTS

Episodic events: Recognised and evaluated in terms of “threats to reliability of
supply” resulting from “veld fires, cane fires, forest fires, lightning strikes, wind
damage” etc. Mitigation is recommended in the form of removal of flammable
‘material containing high carbon contents”.

Pollution: Recognised and evaluated in terms of “threats to reliability of supply”
resulting from “bird and other pollution”.

Access: Recognised and evaluated in terms of “lack of access roads to tower
foundations® having “financial and environmental® impacts. Mitigation
recommended in the form of ‘using a helicapter to construct powerlines, in severe
cases”.

Costs: Recognised and evaluated in terms of costs being ‘proportional to line
length*and how “access” and “non-standard design”result in “additional costs”.
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