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Proposed powerline between Gerus and Mururane
stations

Environmental Impact Assessment on the vegetation

1 Introduction

The proposed powerline will cross three major vegetation types: the Thornbush savanna,
Karstveld and the south-western part of the Woodland savannas of the northern Kalahari (Giess
1998). Impact during the construction phase will be fairly high, especially on woody plants. For
construction, but also for maintenance purposes later, a 12 m strip needs to be cleared of woody
vegetation. It is likely that many trees, also protected trees, will be destroyed in the process.

1.1 Land use patterns and their effect on the veget  ation

The proposed powerline will cross only commercial farming areas. With respect to the vegetation,
this land use has the following effects:

Commercial farming enterprises generally have access to a multitude of resources, including
access to a variety of markets to sell products and to purchase food and resources needed for
the farming operation. Farmers tend to use their natural resources optimally, if not always
sparingly — most areas are used for extensive livestock for meat production. Fields are only
cleared on arable land, and as an economic enterprise — not as a necessity. The harvesting of
woody products also is generally limited and controlled by economic and conservation principles:
Wood harvesting, if done, is generally linked to the production of charcoal and the clearing of
bush encroached areas for increased grazing production (de Klerk 2004). Although large parts of
the commercial farming areas are shrub encroached with consequent loss in production, these
are generally in better condition than many of the more densely settled communal areas
(Strohbach 2001).

Tourism (e.g. hunting, guest farming, photo safaris) is a lucrative type of land use in these areas,
but depend on unscathed nature. The construction of a mayor powerline within view of a lodge is
thus a counterproductive development measure.

1.2 Methods

The impact assessment was compiled by considering the following information sources: Written
reports on the vegetation by Mendelsohn et al. (2000), Mendelsohn et al. (2002), Strohbach
(2002), Strohbach 1992 and Strohbach & Miller (1990). For the National Atlas (Mendelsohn et al.
2002) as well as the North Central Profiles (Mendelsohn et al. 2000), GIS data is available from
the Internet'. This was used in combination with remote sensing images (2000/ 2001) and further
resource data from NARIS (2001) to map the spatial extend of disturbed and sensitive areas in
the study area. This was further augmented by own observations during a short field visit during
May 2006 and numerous previous visits to the study area. Protection status was taken from
Craven (1999).
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2 Description of the vegetation types

2.1 Thornbush savanna

The first part of the route, from Gerus substation until roughly south of Rietfontein / Grootfontein,
runs through Thronbush savanna sensu Giess (1998). Patches of Karstveld vegetation do occur
from as far west as the B1 between Otjiwarongo and Otavi, and this latter vegetation type
gradually replaces the Thornbush savanna as progress is made eastwards.

Strohbach (2002) described four Thornbush savanna types as occurring in this area in a patchy,
mosaic-like manner, being the Acacia erioloba — Stipagrostis uniplumis semi-open bushland, the
Acacia mellifera — Stipagrostis uniplumis semi-open bushland, Acacia mellifera — Monechma
genistifolia semi-open bushland, the Acacia mellifera — Cenchrus cilliaris moderately closed
bushland and the Lonchocarpus nelsii — Eragrostis rigidior moderately closed bushlands. The
patchy nature of these makes mapping extremely difficult.

Both the Lonchocarpus nelsii — Eragrostis rigidior bushlands and the Acacia erioloba —
Stipagrostis uniplumis bushlands occur on occasional sandy patches, the former more to the
north under higher rainfall regimes, the latter more to the south and west under somewhat drier
rainfall regimes. In both these vegetation types big Acacia erioloba trees are in danger of being
felled, in the Lonchocarpus nelsii — Eragrostis rigidior bushlands also Lonchocarpus nelsii (the
Kalahari apple leaf) (Figure 1).

Figure 1: Typical Acacia erioloba — Stipagrostis uniplumis low semi-open bushland.

The Acacia mellifera — Stipagrostis uniplumis, Acacia mellifera — Monechma genistifolia and the
Acacia mellifera — Cenchrus cilliaris bushlands are less of a concern. As the name indicates,
these communities are dominated by Acacia mellifera shrubs, with a variety of grasses, other



shrubs and dwarfshrubs and forbs. The main difference is the soil type, as determined by depth
and soil chemical properties. In these bushlands large Acacia reficiens and A. tortilis tree
occasionally occur (Figure 2).

Figure 2: Typical Thornbush savanna south of the Otavi Range, east of the trunk road. Note the
large Acacia reficiens tree in the background.

The northern Thornbush savanna types are all very susceptible to bush encroachment, if not
already densely encroached (Strohbach 2002, de Klerk 2004). Especially Acacia mellifera is the
main encroaching shrub, except in the Lonchocarpus nelsii — Eragrostis rigidior bushlands. Here
the main encroacher is Dichrostachys cinerea, a shrub species with an extreme coppicing ability
(Strohbach 1998/9 a, b & c). Many landowners are clearing the excess bush either through
bulldozing and/or herbicides. Indiscriminate use of herbicides lead to the death of desirable
species, e.g. fodder shrubs like Grewia spp, Tarchonanthus camphoratus, and / or protected
species like Acacia erioloba. Especially big trees like the camelthorn are susceptible to the
indiscriminate use of herbicides, as their roots reach comparatively far from the stem (Timberlake
& Calvert 1993) (Figure 3). Cleared areas are known to become habitats for plains animals e.g.
cheetah. In this regard it should be noted that a Secretary bird was noted at such a cleared patch,
directly along the proposed powerline route (19 57.948'S, 17 32.167'E).



Figure 3: Bush eradication using indiscriminate aerial spraying with herbicides. Note the many
dead Acacia erioloba trees.

Generally in the Thornbush savanna care should be taken to destroy as little as possible of the
big trees found, especially the protected species Acacia erioloba and A. tortilis. After clearing the
servitude by bulldozing, a hand-application of a commercial herbicide is recommended in order to
prevent the coppicing of especially Acacia mellifera and Dichrostachys cinerea. Indiscriminate
spraying of the cleared area should however be avoided in order to not endanger desired and/or
protected plant species nearby the servitude.

Protected species likely to be encountered:

Aloe littoralis (Windhoek Aloe)"°
Aloe zebrina (zebra Aloe)"®

Aloe hereroensis (Sand aloe) "©
Cyphostemma spp. "°

Stapelia spp. "¢

Acacia erioloba (camelthorn) ©
Albizia anthelmintica (worm cure Albizia) "
Boscia albitrunca (shepherd’s tree) F
Combretum imberbe (Ieadwood)F
Lonchocarpus nelsii (apple leaf tree)F
Maerua schinzii (ringwood tree) F

NC Protected by the Nature Conservation Ordinance (Ordinance 4 of 1975)
F Protected by the Forestry Act (Act 12 of 2001)
This list is not exhaustive. Other protected species might also occur!

A permit is needed from the Directorate of Forestry to remove any protected trees during
powerline construction. Likewise, a permit is needed from the Ministry of Environment and
Tourism to remove any other protected plants. It is also recommended, what staff of the National
Botanic Garden / National Botanical Research Institute be tasked to do rescue missions of any
Aloe populations and/or other succulents encountered en route whilst doing the final (on the
ground) planning of the route.



2.2 Karstveld and Mountain savanna

The Karstveld is characterised by three major geomorphological features: the dolomite hills and
mountains of the Otavi Range extending between Otavi and Grootfontein, with outliers both to the
south (south of Kombat as well as towards Otjiwarongo) as well as to the east (Berg Aukas and
Gaikos), the Omuramba Ovambo in the east near Maroelaboom as major drainage from the
Karstveld (as well as being the ecotone to the Kalahari sand plateau) and the intermediate plains
which act as catchments for the Omuramba Ovambo.

2.2.1 The dolomite mountains

The dolomite mountains are covered by a vegetation characterised by tall trees of Kirkia
acuminata, Sclerocarya birrea, Moringa ovalifolia and Lannea discolor. A large variety of shrub
and smaller tree species (including Croton gratissimus, Steganotenia arelacea, Commiphora
glaucescens, Euphorbia guerchiana, Pachipodium leallii and the endemic Elephantorrhiza goetzii,
as well as various rare forbs occur here. These hills are by far the most diverse vegetation type in
the area (Mendelsohn et al. 2000, own observations), with not only an unique phanerophyte flora
(i.e.trees and shrubs), but also a very diverse, very unique herbaceous layer. Giess (1998)
already mentioned that the Otavi Mountain Range forms an important biogeographical link to the
highly diverse Kaokoveld and its centres of diversity. Because of this high diversity, the dolomite
hills specifically have been identified as an Important Plant Area for Namibia during a recent
workshop, and thus deserve special consideration in future development planning (Hofmeyr
2004).

During the field survey it was observed that the newly proposed route smartly misses this
geomorphological feature. Only at Osombusatjuru 154, Ode 156 and Gai-Kaisa 159 the route
crosses the footslope of an outlying hill (south-west of Rietfontein) (Figure 4). Here big trees like
Sclerocarya birrea, Spyrostachys africana and Kirkia accuminata are endangered. | recommend
that the route alignment should be adjusted ca 500 m south, to avoid this. (Figure 5).

Figure 4: Vegetation on the footslopes of an outlying dolomite hill on the farm Osombusatjuru 154
southwest of Rietfontein. Note the high tree canopies in this vegetation, being Sclerocarya birrea,
and Kirkia acuminata. The proposed route crosses this footslope nearly through 50 % of its
length.



Figure 5: The proposed powerline route superimposed on a satellite image to show the extend of
the sensitive vegetation.

Protected species likely to be encountered:

Aloe littoralis (Windhoek Aloe)"®

Aloe zebrina (zebra Aloe)"®

Aloe hereroensis (Sand aloe) "©
Cyphostemma spp. "°

Moringa ovalifolia "©

Pachypodium lealii NC

Brachystelma spp. Ne

Stapelia spp.NC

Ceropegia spp. Ne

Acacia erioloba (camelthorn) F

Albizia anthelmintica (worm cure Albizia) F
Berchemia discolor (bird plum)©

Boscia albitrunca (shepherd's tree) "
Combretum imberbe (leadwood)"

Kirkia accuminata (white seringa) ©
Lannea discolor (live-long) ©
Lonchocarpus nelsii (apple leaf tree) "
Maerua schinzii (ringwood tree) F

Olea europea subsp. africana (wild oIive)F
Peltophorum africanum (weeping Wattle)F



Sclerocarya birrea (marula) F
Spirostachys africana (tambuti) F

NC Protected by the Nature Conservation Ordinance (Ordinance 4 of 1975)
F Protected by the Forestry Act (Act 12 of 2001)
This list is not exhaustive. Other protected species might also occur!

A permit is needed from the Directorate of Forestry to remove any protected trees during
powerline construction. Likewise, a permit is needed from the Ministry of Environment and
Tourism to remove any other protected plants. It is also recommended, what staff of the National
Botanic Garden / National Botanical Research Institute be tasked to do rescue missions of any
Aloe populations and/or other succulents encountered en route whilst doing the final (on the
ground) planning of the route.

2.2.2 The Karstveld Plains

Although Mendelsohn et al. (2000) make a distinction between the Terminalia prunioides
woodlands on calcrete and Terminalia prunioides — Combretum apiculatum woodlands, these are
very similar in nature. They are characterised by often very densely encroached shrubs and
trees, dominated by Terminalia prunioides, Acacia mellifera and Dichrostachys cinerea. The
vegetation is very patchy, though. To the south of Grootfontein occurs the “Palmvlakte”, a plain
characterised by Hyphaene petersiana palm trees. This stretches from the west from about
Uitkomst to the east to beyond Berg Aukas. This vegetation type is best developed south of
Grootfontein along the Otjituuo road, well south of the powerline route.

Figure 6: Typical Palmvlakte vegetation dominated by Hyphaene petersiana.

Further east, near the Gaikos mountain, certain geological features cause the occurrence of
Spirostachys africana (Tambuti) trees. These are clearly distinguishable on satellite imagery as
dark red to dark green east-westerly bands, especially on the farms Damascus and Neu
Sachsenwald (Figure 7). Here it would be advisable to follow the road as closely as possible,
using this ready-made clearance rather than making a new clearance. A word of warning though:
with such an alignment the powerline would cross exactly over the homestead of the guest farm
Dornhugel. It is recommended to have the powerline route follow the road at the northern side of
the road (i.e. on Gaikos / Damascus). To avoid the tambuti trees all together would mean
adjusting the route ca 4 km south-eastwards, to follow the southern border of the farm



Sachsenwald (but crossing the Dornhiigel farm through the centre. This could mean a visual
impact on the guest farming industry.)

Figure 7: The proposed powerline crosses some dense Spirostachys africana (Tambuti) patches
at Damascus and Sachsenwald.



Figure 8: Typical Spirostachys africana (Tambuti) patch along the road at Sachensenwald. Note
the large tambuti tree in the foreground.

Overall, the vegetation is described as being densely encroached by woody species (de Klerk
2004). Clearing will have the impact of opening the vegetation again, especially for grass growth.
Care should be taken to treat the remains of cut-off shrubs with a herbicide, best after
construction when the shrubs are actively starting to coppice, to prevent further encroachment by
especially Dichrostachys cinerea. Little is known about the composition of the herbaceous layer, it
is however expected to show a high diversity of species (Craven 2001). For this reason, the
Karstveld plains were also identified as an “Important Plant Area” worthy of further investigation
and protection (Hofmeyr 2004). For this same reason broadcasting of herbicides is NOT
recommended.

In this vegetation Spirostachys africana (Tambuti), Combretum imberbe (leadwood) and
Sclerocarya birrea (marula) do occur, especially in the drainage channels and pans / vleys
forming in the area. The drainage channels form a dense network and will be unavoidable during
the construction of the powerline. However, any pans with Sclerocary birrea and Combretum
imberbe should be avoided during construction. These are likely to represent also temporary
fountain areas, with a high number of endemic and rare species surrounding it (M. Strohbach,
personal communication®). The pans, depressions and fountains could not be satisfactory
discerned from the aerial photographs and are thus not mapped.

Protected species likely to be encountered:

Aloe dinteri "

Aloe littoralis (Windhoek Aloe)"®
Aloe zebrina (zebra Aloe)"®
Aloe hereroensis (Sand aloe) Ne
Brachystelma spp. Ne

2 M. Strohbach, P.O. Box 1669, Swakopmund
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Stapelia spp.NC

Ceropegia spp. Ne

Acacia erioloba (camelthorn) F

Albizia anthelmintica (worm cure Albizia) "
Berchemia discolor (bird plum)©

Boscia albitrunca (shepherd's tree) "
Combretum imberbe (leadwood)"

Maerua schinzii (ringwood tree) "

Olea europea subsp. africana (wild olive)"
Peltophorum africanum (weeping Wattle)F
Sclerocarya birrea (marula) F
Spirostachys africana (tambuti) F

NS Protected by the Nature Conservation Ordinance (Ordinance 4 of 1975)
F Protected by the Forestry Act (Act 12 of 2001)
This list is not exhaustive. Other protected species might also occur!

A permit is needed from the Directorate of Forestry to remove any protected trees during
powerline construction. Likewise, a permit is needed from the Ministry of Environment and
Tourism to remove any other protected plants. It is also recommended, what staff of the National
Botanic Garden / National Botanical Research Institute be tasked to do rescue missions of any
Aloe populations and/or other succulents encountered en route whilst doing the final (on the
ground) planning of the route.

2.2.3 The Omuramba Ovambo

A special mention must be made of the Omuramba Ovambo, which forms a transition between
the Karstveld and the Woodland savannas further east. Here two habitat systems link up — the
deeps sands of the Kalahari and the water-rich environment of the Karstveld, to form a series of
pans and vleys with scattered bush clumps — the so-called “Parkiesveld”.

Typically, open grass plains, with a low diversity of species but very specialised species is
interrupted by dense bush and tree clumps surrounding water pans. This gives the landscape a
park-like appearance — thus the term “Parkiesveld” (Figure 9). The Parkiesveld is host to a high
variety of species — nearly as diverse as the dolomite hills. Here a huge number of tree species
occur — from the “ordinary” Terminalia prunioides, Combretum apiculatum and Sclerocarya birrea
to Hyphaene petersiana (Makalani Palm) and the rare Adansonia digitata (Baobab) and
Elaeodendron transvaalensis (Transvaal safran / Lepelhout) are found. The understory and herb
layers are as diverse — a variety of rare forbs species, stem succulents and geophytes ahs been
observed here.

According to the data of Mendelsohn et al. (2002) the Omuramba Ovambo (indicated as “North-
central Omurambas”) starts only far further north. This is untrue, however, as the Omuramba
Ovambo starts to the south-west of Maroelaboom on Neitsas from water from the farms Gaikos
and Sinib. Similar flood-plain systems on Begus drain into the Omuramba at Nukuwis and further
north-west; only from about Tsintsabis the Omuramba starts forming a channel after which talk
could be of a proper river.

The proposed powerline crosses these Parkies for at least 2.7 km’s on the farm Olifantsput. With

the proposed re-alignment at Sachsenwald (see Figure 7), these are missed and the powerline
would pass through the edge of the parkies on the farm Neitsas (Figure 10).
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Figure 4: Typical “Parkiesveld” of the Omuramba Ovambo. Note the open grassy plains in the
foreground, and the dense, highly diverse bush clumps (bush islands) in the background.

Figure 5: Satellite map of the Omuramba Ovambo near Maroelaboom. Note the extensive Parkie
system on the farm Olifantsput which is to be crossed by the originally proposed route.
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As this system is an extensive wetland system, the use of herbicides to control regrowth of
shrubs and trees should be avoided in this section of the powerline. Herbicides can be
transported with water, meaning that trees downstream from the powerline can be endangered by
the injudicious use of herbicides for clearing / control.

Protected species likely to be encountered:

Aloe littoralis (Windhoek Aloe)"®
Aloe zebrina (zebra Aloe)NC
Aloe hereroensis (Sand aloe) Ne
Brachystelma spp. Ne

Stapelia spp.N
Orbeopsis lutea N
Other stapeliodes

Ceropegia spp. "©

Acacia erioloba (camelthorn) "

Adansonia digitata (baobab) "

Albizia anthelmintica (worm cure Albizia) "
Berchemia discolor (bird plum)©

Boscia albitrunca (shepherd’s tree) F

Combretum imberbe (Ieadwood)F

Elaeodendron transvaalensis (Transvaal safran) F
Ficus thonningii (common wild fig) F

Maerua schinzii (ringwood tree)

Olea europea subsp. africana (wild oIive)F
Peltophorum africanum (weeping wattle)"
Schinziophyton rautanennii Emanketi) F
Sclerocarya birrea (marula)

Spirostachys africana (tambuti) ©

C

NC Protected by the Nature Conservation Ordinance (Ordinance 4 of 1975)
F Protected by the Forestry Act (Act 12 of 2001)
This list is not exhaustive. Other protected species might also occur!

A permit is needed from the Directorate of Forestry to remove any protected trees during
powerline construction. Likewise, a permit is needed from the Ministry of Environment and
Tourism to remove any other protected plants. It is also recommended, what staff of the National
Botanic Garden / National Botanical Research Institute be tasked to do rescue missions of any
Aloe populations and/or other succulents encountered en route whilst doing the final (on the
ground) planning of the route.

2.3 The omuramba — dune association (northern Kalah  ari)

As the proposed powerline leaves the Omuramba Ovambo, it enters a low dunefield of the
Kalahari. These dunes become higher and more pronounced to the east towards (and beyond)
the Mururani gate. The dunes are covered with a dense bushland dominated by Terminalia
sericea (silver terminalia), Burkea africana (wild seringa) and a variety of Combretum species,
especially Combretum collinum (variable bush willow). The higher dunes to the north near the
Mururani gate carry also Pterocarpus angolensis (teak) and occasionally dense clumps of
Baikiaea plurijuga (Zambesi teak) and/or Schinziophyton rautanenii (mangeti). These patches are
clearly distinguishable on aerial photographs. According to remote sensing material available for
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this assessment, these patches are clearly missed except for those north of Mururani as the
powerline route joins up with the existing route (Figure 11).

The interdune valleys are typically covered by an open savanna dominated by Acacia species,
amongst others Acacia mellifera (blackthorn), A. fleckii (blade thorn) and A. erioloba (camelthorn).
Especially the camelthorn trees develop to magnificent trees in this area. The Acacia-savanna is
at its densest along the margins of the dunes. In the shade of the Acacia thicket a fair number of
rare species, including small succulents, geophytes and even ground orchids have been found. In
this area a fair number of ephemeral pans also develop (own observations).

Figure 11: Satellite map of the omuramba — dune association, showing a Baikiaea plurijuga patch
near the veterinary fence (“red line”).

Bush encroachment here is mainly by Acacia mellifera, A. luederitzii and Dichostachys cinerea
(Strohbach 1992). As these have a fair to good coppicing ability (especially D.cinerea) (Strohbach
1998/9 a,b,&c), a post felling treatment of the felled stumps with a herbicide is recommended.
Again, broad-casting of herbicides is NOT recommended due to the potential damage it could
cause to other nearby trees e.g. Acacia erioloba and Pterocaprus angolensis. Various rare small
species (stapelioides, ground orchids) are also endangered by the use of herbicides in this area.

Protected species likely to be encountered:

Aloe zebrina (zebra Aloe)"©
Stapelia spp."©

Orbeopsis lutea Ne

Other stapeliodes "©
Ceropegia spp. Ne

14



Habenaria spp. Ne

Eulophia spp. NC

Acacia erioloba (camelthorn) F

Albizia anthelmintica (worm cure Albizia) "
Baikiaea plurijuga (Zambesi teak) ©
Boscia albitrunca (shepherd'’s tree) "
Burkea africana (wild seringa) "
Combretum imberbe (leadwood)”
Lonchocarpus nelsii (apple leaf) -
Maerua schinzii (ringwood tree%F

Ochna pulchra (peeling plane)
Peltophorum africanum (weeping Wattle)F
Pterocarpus angolensis (teak) F
Schinziophyton rautanennii (manketi) F
Spirostachys africana (tambuti) F

NC Protected by the Nature Conservation Ordinance (Ordinance 4 of 1975)
F Protected by the Forestry Act (Act 12 of 2001)
This list is not exhaustive. Other protected species might also occur!

A permit is needed from the Directorate of Forestry to remove any protected trees during
powerline construction. Likewise, a permit is needed from the Ministry of Environment and
Tourism to remove any other protected plants.
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4 Appendix: List of protected trees in Namibia (For  estry
Act, Act 12 of 2001)

Nomenclature follows Craven (1999)

Acacia erioloba

Acacia haematoxylon
Acacia montis-usti

Acacia robynsiana

Acacia sieberana
Acanthosicyos horidus
Adansonia digitata

Albizia anthelmintica
Baikiaea plurijuga
Berchemia discolor

Boscia albitrunca

Burkea africana
Colophospermum mopane
Combretum imberbe
Elaeodendron transvaalensis (= Cassine transvaalensis)
Entandrophragma spicatum
Erythrina decora

Euclea pseudebenus
Faidherbia albida (= Acacia albida)
Ficus cordata

Ficus sycomorus

Ficus thonningii

Guibortia coleosperma
Kirkia accuminata
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Lannea discolor
Lonchocarpus capassa
Lonchocarpus nelsii

Maerua schinzii

Ochna pulchra

Olea europea subsp. africana
Ozoroa crassinervia

Pappea capensis

Parkinsonia africana
Peltophorum africanum
Pterocarpus angolensis

Rhus lancea

Salix capensis
Schinziophyton rautanenii (= Ricinodendron rautanenii)
Schotia afra

Sclerocarya bhirrea
Securidaca longipendunculata
Spirostachys africana
Sterculia africana

Strychnos cocculoides
Strychnos spinosa

Tamarix usinioides
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