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Qualifications: BSc. Hons. (Botany), MSc (Botany) and PhD (Botany)
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Independence
The views expressed in the document are the objective, independent views of Dr McDonald
and the study was carried out under the aegis of, Bergwind Botanical Surveys and Tours CC.
Neither Dr McDonald nor Bergwind Botanical Surveys and Tours CC have any business,
personal, financial or other interest in the proposed development apart from fair remuneration
for the work performed.

Conditions relating to this report
The content of this report is based on the author’s best scientific and professional knowledge
as well as available information. Bergwind Botanical Surveys & Tours CC, its staff and appointed
associates, reserve the right to modify the report in any way deemed fit should new, relevant
or previously unavailable or undisclosed information become known to the author from ongoing research or further work in this field, or pertaining to this investigation
This report must not be altered or added to without the prior written consent of the author.
This also refers to electronic copies of the report which are supplied for the purposes of
inclusion as part of other reports, including main reports. Similarly, any recommendations,
statements or conclusions drawn from or based on this report must make reference to this
report. If these form part of a main report relating to this investigation or report, this report
must be included in its entirety as an appendix or separate section to the main report.
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regard the information contained in this report as it relates to my specialist input/study to be true
and correct, and

•

do not have and will not have any financial interest in the undertaking of the activity, other than
remuneration for work performed in terms of the NEMA, the Environmental Impact Assessment
Regulations, 2010 and any specific environmental management Act;

•

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

•

have disclosed, to the applicant, EAP and competent authority, any material information that
have or may have the potential to influence the decision of the competent authority or the
objectivity of any report, plan or document required in terms of the NEMA, the Environmental
Impact Assessment Regulations, 2010 and any specific environmental management Act;

•

am fully aware of and meet the responsibilities in terms of NEMA, the Environmental Impact
Assessment Regulations, 2010 (specifically in terms of regulation 17 of GN No. R. 543) and any
specific environmental management Act, and that failure to comply with these requirements may
constitute and result in disqualification;

•

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

•

have ensured that the comments of all interested and affected parties on the specialist
input/study were considered, recorded and submitted to the competent authority in respect of
the application;

•

have ensured that the names of all interested and affected parties that participated in terms of
the specialist input/study were recorded in the register of interested and affected parties who
participated in the public participation process;

•

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

•

am aware that a false declaration is an offence in terms of regulation 71 of GN No. R. 543.

Note: The terms of reference must be attached.

Signature of the specialist:
Bergwind Botanical Surveys & Tours CC
Name of company:
11 September 2017
Date:
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1. Introduction
A vegetation survey to inform the environmental application process for the proposed Haga
Haga Wind Farm, Eastern Cape Province (McDonald, 2017a) and for the associated
transmission line (McDonald, 2017b) was carried out by the author in late 2016. A further
requirement for the wind farm is an environmental management programme (EMPr) for
the area affected by the proposed wind farm and transmission infrastructure. A series of
plans that include (1) Plant Rescue Plan; (2) Re-vegetation and Habitat Rehabilitation Plan;
(3) Alien Invasive Management Plan and (4) Open Space Management Plan is presented
here for inclusion in the EMPr.
Bergwind Botanical Surveys & Tours CC was appointed to provide a report including the
plans outlined above. The plans are based on the information obtained in the study area
during a field-survey in January 2017.

2. Terms of Reference
The terms of reference are as follows:
•

Provide a rehabilitation plan for those parts of the target area of the Haga Haga
Wind Farm likely to be affected by construction activities.

•

Provide a plan for the conservation and, if necessary, relocation of any sensitive,
threatened or protected plant species.

•

Provide a plan for the removal and control of alien invasive plant species.

•

Provide an Open Space Management Plan.

3. Location and Physiography of Study Area
The general locality for the wind farm is in the Amathole District Municipality on the coastal
belt east of East London (Figure 1) in the Eastern Cape Province. The project extends from
Keightley’s Kop in the north to near Haga Haga and from the R 349 en route to Kei Mouth
in the east, to near St Anthony’s, Nyara and Ncalukeni in the west.
The Haga Haga Wind Farm target area is on the coastal forelands of the Eastern Cape
Province coast. The topography consists of undulating rolling hills dissected by shallow and
in some places deep valleys. The greater part of the study area is underlain by grey
mudstone, shale and sandstone of the Adelaide Subgroup, Beaufort Group (Karoo
Supergroup), with some intrusion of Karoo dolerite. It is classified as the Fa 419 landtype. The northern part of the Mkulu Kei Nature Reserve falls within the Ea 176 land-type
where the geology is mainly dolerite with red and grey mudstone, shale and sandstone of
the Balfour and Middleton Formations, Beaufort Group (Land Survey Staff, 1972—2006).
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The soils are primarily lithosols of the Glenrosa and Mispah in the northern parts of the
study area. These are shallow soils on hard or weathering rock. In the southern parts the
soils are a mix of soil classes but are generally undifferentiated, poorly drained soils.
According to Rowntree & Dollar (2008), soils that have developed over shales and
mudstones of the Beaufort Group are sodic and highly erodible.
The proposed transmission-line route is from the wind farm area north-westwards, north
of Soto to the Chaba Sub-station near the N2 not far from Komga.
The study area is located in the summer rainfall region with mean annual rainfall (MAP) in
excess of 600 mm. Mean Annual Potential Evaporation (MAPE) far exceeds rainfall leading
to a general moisture deficit for the vegetation as shown by the Mean Annual Soil Moisture
Stress (MASMA).
Winters are cool to cold, with some rain possible and frost is relatively infrequent.
Summers are hot, ranging from 25°C –28°C daily maximum in January which is the hottest
month.
Strong winds prevail either from the south-west or the south-east depending on the
passage of cold fronts along the coast of the sub-continent and relative position of the
sub-continental high-pressure system.
Figure 1. The
location of the
Haga Haga
Wind farm in
the Amathole
District
Municipality
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Being within the coastal belt of the eastern seaboard of southern Africa, the area of the
Haga Haga Wind Farm benefits from coastal rainfall. However, this does not mean that
the area has over-abundance of rainfall nor does it mean that it cannot suffer drought.
Rainfall is mostly in the summer but can be erratic. This can mean that the winter
months are dry and the vegetation is dormant. Prolonged dry periods would have an
effect on rehabilitation efforts and this needs to be recognized. In addition, parts of the
wind farm area may experience low temperatures and frost in the winter so these factors
must also be considered with respect to rehabilitation.

4. The Vegetation
4.1 Vegetation Types
The study area lies at the interface between two biomes, the Savanna Biome (Subescarpment Savanna Bioregion) (Rutherford, Mucina & Powrie, 2006) and the Albany
Thicket Biome. The Sub-escarpment Savanna includes Bhisho Thornveld that is
distributed from Mthatha in the east, westwards to north of East London and further
westwards to Fort Beaufort and Grahamstown. It runs in a band inland of the coast
(Rutherford et al. 2006). The Albany Thicket Biome is represented by the Albany Coastal
Belt in the study area. This vegetation / habitat type is found immediately inland of the
Indian Ocean coastline from Kei Mouth to the Sundays River in the west (Hoare et al.
2006)
In the study area, Bhisho Thornveld occurs in roughly the northern two-thirds of the
target area whereas Albany Coastal Belt vegetation occurs in the southern third from 2
to 7 km from the coast. Bhisho Thornveld is also the dominant vegetation type along the
transmission-line corridor. Both the above vegetation types are Least Threatened
(Government Gazette, 2011; Driver et al. 2012).
The type of vegetation and terrain where the turbines, roads and other infrastructure
would be located is important in terms of the approach to rehabilitation. The final layout
of turbines and roads is yet to be determined but it is safe to assume that turbines
would be located in areas of ‘open’ veld, away from the so-called ‘valley thickets’ (sensu
McDonald, 2017a)
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4.2 Veld condition
The landscape in the Haga Haga Wind farm target area supports a mosaic of ‘valley
thickets’, bush-clumps (thornveld) and open grassland. It was noted (McDonald, 2017a)
that in many places, the open grasslands are secondary vegetation that has developed
subsequent to cultivation. In general, the vegetation is currently managed either for
dairy farming (a relatively small area) or beef cattle (grazing). The vegetation is
occasionally burnt to rejuvenate the grassveld and to keep bush encroachment at bay.
Apart from some areas where there is significant erosion as a result of past agricultural
practices, as well as some areas that are heavily infested with alien invasives, notable
black wattle (Acacia mearnsii) and tickberry (Lantana camara), the vegetation is in fair
to good condition.
When the wind farm is in place, management would continue to be directed at ensuring
good veld condition for the sake of livestock grazing and maintaining a good carrying
capacity. However, it must be the objective of the managers of the wind farm to
maintain the veld in the vicinity of their installations in good condition. This would
prevent both wind and water erosion and in the long-term would provide a source of
seed for re-colonization of areas disturbed or laid bare by construction activities.
Most available literature (see Esler et al. 2006; Van Oudtshoorn, 2015) deals with veld
management from an agricultural perspective and not from the perspective of large
industrial-scale installations. Clearing and then interventions to attempt to restore the
vegetation along access roads and at turbine sites and laydown areas may cause
significant changes in vegetation cover and composition. The result is that the
recommendations in this report are based on available literature pertaining to
agriculture. The predicted outcome in the short- to medium-term and even long-term of
disturbance due to construction of wind farm infrastructure is somewhat speculative
since little to no documentation for such outcomes exists in South Africa at present.

5. Plant Rescue Plan
5.1 Objective
The objective of the Plant Rescue, Revegetation and Habitat Rehabilitation Plan is to
ensure that all impacts resulting from disturbance of vegetation and habitat, leading to
loss of plant species (particularly species of conservation concern), loss of agricultural
potential and general degradation that may lead to soil erosion, are addressed.
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5.2 Protocols for Search & Rescue
If plant species of conservation concern (Red List species or protected species) occur at
the turbine sites or along the proposed access road routes, they should firstly be avoided
if possible. Otherwise they should be found, rescued and relocated to safe sites in the
same habitat-type. Plant search and rescue should only take place where direct
construction activities are likely to occur. Permits would be required in terms of the Cape
Nature and Environmental Conservation Ordinance No. 19 of 1974 and the National
Forests Act of 1998 (Act 84 of 1998) for the removal and relocation of conservationworthy and protected plant species.
No plant species of conservation concern were found during the vegetation survey
(McDonald, 2017a & b). In addition, since the turbine locations and roads are likely to be
in areas that have previously been disturbed by agriculture and that now support
secondary vegetation, the likelihood of finding a large number of plant species that
would require search and rescue is very low. Therefore, setting up a nursery for holding
such plants would not be justified. They should simply be removed and replanted in one
operation.
5.2.1 Conditions for ‘Search & Rescue’ (if required)

•

The ‘Search & Rescue’ operation must take place prior to commencement of
construction and should be conducted by a qualified botanist, horticulturalist or
landscape practitioner in consultation with the Environmental Control Officer
(ECO).

•

Demarcation of areas to be cleared of vegetation must be carried out before
clearing commences and must be strictly observed.

•

Clearing of vegetation and relocation of rescued plants must only take place as
and when required i.e. sequentially as the project progresses.

•

Seed should be collected where possible and stored for use in rehabilitation of
disturbed areas once all disturbance has ceased.

•

Permits for plant collection, removal or disturbance must at all times be kept by
the ECO with copies held by the flora search and rescue team manager.

•

Access should be permitted to demarcated roads, turbine sites and laydown areas
only. There should no access to other parts of the project area terrain.

•

Once ‘search and rescue’ and relocation is complete, an audit with short report
and certificate of clearance should be compiled by a qualified botanical specialist,
copies of which should be submitted to the relevant authorities.
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5.2.2 Sensitive and protected plants (species of conservation concern)

•

All species of Aloe are protected by provincial ordinance in the Eastern Cape
Province and therefore a permit would be required to relocate specimens of any
Aloe spp. to safe sites should any of these plant species be affected by either
road-building or turbine construction. Aloe species are highly amenable to
relocation.

6. Removal of vegetation and rehabilitation
6.1 Objective
The objective of the Vegetation Removal, Revegetation and Habitat Rehabilitation Plan is
to ensure that all impacts resulting from disturbance of vegetation and habitat, leading
to loss of plant species (particularly species of conservation concern), loss of agricultural
potential and general degradation that may lead to soil erosion, are addressed.

6.2 Site Clearing
6.2.1 Vegetation removal
•

Any litter or inorganic materials must be removed from the site.

•

Removal of vegetation (uprooting) must be kept to a minimum. Only those areas
where it is imperative to remove vegetation i.e. construction areas, identified
storage areas, roads and minor tracks should be cleared. All other areas should
remain vegetated.

•

If brush-cutting is required as a minimum intervention, this should be applied
with discretion; however, it would always be preferred to uprooting.

•

Vegetation clearing must proceed in phases to retain vegetation cover as long as
possible and prevent unnecessary early exposure of soil that could lead to erosion
and dust.

•

In places where grass and shrubs are uprooted and where brush-cutting or any
other clearing takes place, the plant material must be stockpiled and retained for
rehabilitation purposes. This plant material (mulch) would contain seeds that would
assist with restoration by local species.

•

No cleared vegetation should be dumped onto areas adjacent to the designated
construction areas.
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•

Any alien invasive plants e.g. Opuntia ficus-indica (prickly pear cactus), Acacia
mearnsii (black wattle), Lantana camara (tickberry) must be removed from the
site and disposed of correctly to prevent spread.

•

If vehicle movement is required off designated roads and tracks, it would be
advisable to drive over the low vegetation rather than for it to be cleared and
uprooted. This would prevent loss of this vegetation and would assist with
prevention of erosion. However, off-track and off-road driving is strongly
discouraged, particularly in the rainy season when undesirable ruts can be caused,
leading to erosion.

•

The use of herbicides must be prohibited.

•

The contractor should submit a site clearing method statement to the
Environmental Control Officer (ECO) prior to any clearing. The statement should
clearly present the phased methodology and methods of storage of cleared and
mulched (chipped) plant material.

6.2.2 Soil removal
•

Topsoil (100—150 mm layer) should be removed from areas to be disturbed and
set aside in stockpiles for post-construction rehabilitation.

•

Soil stockpiles should be located in designated areas, shaped and not more than
1.5 m high.

•

Soil stockpiles should not be compacted.

•

Appropriate measures should be implemented to protect soil stockpiles from
erosion by wind and water, using hessian or similar material, not plastic sheeting.

6.2.3. Road building
Road building is a form of vegetation clearing, either where roads must be widened or new
roads built. Some of the roads may be temporary, for the period of construction, requiring
rehabilitation after construction and into the operational phase. The restoration methods
discussed below would be required but initially good road-building would be required to
serve the purpose of access but also to ensure minimal disturbance to the landscape.

12

Environmental Management Programme Plans: Haga Haga Wind Farm

___________________________________________________________________
6.2.3.1 Road-building protocols
•

Building of roads should be restricted as far as possible to existing tracks.

•

Where it is necessary to build roads, care must be taken to ensure that drainage is
not impeded from one side of the road to the other e.g. on slopes and across
drainage lines.

•

Roads should be built along contours wherever possible and if not should be built
at shallow to moderate gradients.

•

The roads themselves must also be correctly drained (side drains) to ensure that
runoff does not cause erosion. Vegetation should be allowed to persist along roads
to assist with management of water runoff.

•

It is envisaged that the farm roads and tracks would have to be widened to cater
for wide vehicles. This would require clearing of vegetation along the edges of
existing roads or upgraded tracks.

•

Any vegetation that is cleared should, as noted above, be retained for rehabilitation
purposes.

•

Where roads are no longer required after construction i.e. only necessary for the
operational phase, the roads not require should be ripped and rehabilitated with
natural vegetation. It must also be ensured that these sites are monitored for
invasion by alien plants that should be removed if found.

(Reference should be made to Coetzee 2005 and Van Oudtshoorn, 2015 for roadbuilding methods in rural locations).

6.3 Rehabilitation
Once construction is completed, disturbed areas that are not required during the
operational phase should be restored to a natural state. This would restore ecological
functioning as well as prevent landscape degradation e.g. through erosion.
6.3.1 Soil preparation
Disturbed areas required for construction or storing equipment and materials, if cleared,
should be restored following a three-pronged approach:
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(1) The disturbed areas should be scarified using a mechanical agricultural ripper to break
up the compacted soil. This should be done immediately prior to the summer rainy
season for best results.
(2) If necessary gypsum could be added to the soil to enhance water infiltration in areas
that have been compacted by vehicles.
(3) Stockpiled plant material originally removed from the cleared areas (see above) and
chipped to form mulch, should be distributed over the disturbed areas. This would
provide a source of seed, serve to control soil loss through by dust and water erosion.
The mulch would also improve the moisture content (water-holding capacity) and
penetrability of the soil.
6.3.2 Re-vegetation
There is often an assumption that active intervention is always required to re-vegetate
disturbed sites i.e. by replanting or sowing seed. This is not always advisable, however, in
the case of the Haga Haga Wind Farm, intervention in the form of re-seeding should be
used in conjunction with mulch to restore plant cover on disturbed areas.

6.3.2.1 Re-seeding
Esler et al. (2006) provide a number of points with respect to re-seeding. They are adapted
as follows as to how they would apply at Haga Haga Wind Farm:
•

When there are few or no palatable plants left in the veld it would be necessary to
re-seed. At Haga Haga Wind Farm this would be necessary in cleared or highly
disturbed areas.

•

Sowing of seed is expensive and it is therefore important to select species (locally
indigenous) that are suitable for the local soil and climate. A qualified restoration
practitioner should be appointed to identify suitable local species and implement a
reseeding programme. It would be feasible to use commercially available grass
seed e.g. Eragrostis tef or other Eragrostis spp. for use at Haga Haga Wind Farm.

•

Seed collection can also be implemented, to harvest seed of the local suite of plant
species found in areas adjacent to the disturbed sites. The best time to collect seed
varies with plant species and vegetation type but at the Haga Haga Wind Farm area
it would be best in late summer to autumn. Seed collection timing is important to
obtain an optimal seed mix.

•

Seeds can be picked by hand or sucked up with a modified vacuum cleaner. The
seeds should be kept completely dry in hessian bags and stored in a cool, dry place.
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Seeds should be sown within a year of collection. Seed obtained from similar
vegetation as that originally occurring on the disturbed areas should be used at as
far as possible at Haga Haga Wind Farm.
•

The timing of sowing is important. Ideally fresh seed should be sown just before
the rainy season. The discretion and expertise of the restoration ecologist or
landscape practitioner should be used to judge the optimal time for seed-sowing.

•

Partly cleared, re-seeded generally rehabilitated areas should be protected from
grazing for at least three years to allow the new seedlings to establish and release
their first seeds. It would be imperative to exclude livestock from any areas where
rehabilitation is underway.

6.3.3 Erosion
•

Questions around erosion are closely linked to cover on the soil. The topography at
the Haga Haga Wind Farm is such that erosion is highly likely where vegetative
cover has been removed. Water erosion would be the most prevalent generally but
particularly on duplex soil forms where the topsoil is removed and the sub-soil with
dispersive clays are exposed.

•

The objective of erosion control would be to minimize water run-off and wind-blown
dust. The main intervention would be to place barriers such as water-bars,
boulders, logs, geotextile ‘sausages’ or ‘brush traps’ to slow the speed of water and
to curb water runoff. Such interventions should be determined by the ECO on site
during and after the construction phase.

6.4 Auditing of Rehabilitation
•

Once rehabilitation has been completed the landscape (rehabilitation) practitioner
should conduct an inspection of rehabilitated sites one-to-two years after the
rehabilitation date to evaluate the success or otherwise of the rehabilitation
measures. An audit report should be compiled by a qualified botanical specialist
or landscape practitioner. Sites requiring further rehabilitation should be
identified and remedial measures, as recommended by the specialist or landscape
ecologist, should be implemented.

•

The importance of the above audit should not be undervalued and provision for
such work should be made in the operational phase budget.
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6.5 Summary of the Rehabilitation Plan
•

“No Go” green areas or corridors are to be carefully observed and construction
activities must be restricted to construction zones.

•

Vehicles must remain on designated tracks and roads and may not enter “No Go”
green areas.

•

As far as possible vegetation, apart from alien invasive plants, should not be
uprooted.

•

All vegetation that is removed (uprooted) or brush-cut should be stockpiled at a
suitable site where it can be stored until required for restoration purposes.

•

No herbicides should be used for clearing. The only time herbicides should be used
is for control of alien invasive plant species.

•

Any plants of protected species that can be relocated e.g. Aloe spp. should be
identified before or at least during any clearing operation and relocated to similar
habitat that will not be disturbed. (A permit would be required).

•

A permit would be required to remove any protected tree species. If such trees
cannot be avoided, a permit would be required for their removal. (This may be
necessary if some of the ‘valley thicket’ vegetation is removed and protected trees
are affected. However, AVOIDANCE should always be the first choice).

•

Post-construction restoration should include de-compaction of soil by ripping;
application of gypsum if necessary and mulching using chipped plant material from
stockpiles. Mulch or other dry plant material such as brush or grass reduces the
force of rain and diminishes clay dispersion in the soil.

•

Re-seeding using commercially obtained seed should be carried out in conjunction
with the use of locally sourced seed and mulch to rehabilitate disturbed areas that
would not be used during the operational phase.

•

A post-construction, post-rehabilitation audit should be carried out.

7. Alien Invasive Management Plan
Disturbance of the land either by livestock or by other factors such as vehicle tracks,
clearing etc. often results in the invasion of the site by alien invasive plant species or
indigenous pioneer plant species that grow quickly, are often unpalatable and undesirable
and outcompete more desirable plant species. Alien invasion has become a major and
costly problem in South Africa and alien plant species should be prevented from
establishing and spreading. This happens most often after some form of disturbance e.g.
from agriculture or construction.
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7.1 Principle alien invasive species at the Haga Haga Wind Farm site
Two principle invasive alien plants were identified in the botanical survey of the Haga Haga
Wind Farm area, namely Acacia mearnsii (black wattle) and Lantana camara (tickberry)
(McDonald, 2017a & b). Other species such as Eucalyptus sp., and Opuntia ficus-indica
(prickly-pear cactus) were noted but were not considered to be a problem. However, in
the case of O. ficus-indica, spread could be enhanced by disturbance so vigilance must be
exercised to prevent spread of this species.
Black wattle is listed as a Category 2 1 invasive species under the Conservation of
Agricultural Resources Act 1983 (Act No. 43 of 1983 as amended) [CARA] and the National
Environmental Management: Biodiversity Act [NEMBA] (Act 10 of 2004): Alien and
Invasive Species List, 2014. Lantana camara is listed as Category 1 in terms of CARA and
Category 1b in terms of NEMBA. These species are thus generally undesirable and
measures should be taken to control and eradicate them. It is also possible that
construction activities could introduce undesirable plant species such as fountain grass
(Pennisetum setaceum), listed as Category 1 (CARA) and Category1b (NEMBA) that has
become widespread throughout South Africa on disturbed sites such as along roads and
railways. If this grass is seen, it should be eradicated immediately.

Figure 2. Acacia mearnsii – black wattle, forming
dense stand of tall trees.

Figure 3. Lantana camara – tickberry, forming dense,
impenetrable, thorny thickets.

Category 1a: Invader plants must be removed & destroyed immediately; Category 1b: These are invasive
plants requiring control as part of an invasive species management programme. Permits must be issued for
these plants to be kept on a property, and their management and control must be in terms of an approved
invasive species management plan.
Category 2: Invader plants may be grown under controlled conditions only
Category 3: Invader plants may no longer be planted
1
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Figure

4.

Pennisetum

setaceum

–

fountain grass.

7.2 Alien Invasive Plants Control Strategy
The wind farm developer is not responsible for the clearing of existing stands of alien
invasive plants on the respective farms. However, there is a responsibility to ensure that
the activities associated with construction (disturbance) do not exacerbate the existing
problem or introduce new invasions.

Coetzee (2005) provides detailed methods for alien plant control and the reader is referred
to this literature for those details. The control strategy for alien invasive plants and the
methods that should be employed are adapted here from Coetzee (2005) for the purposes
of this management plan and should be applied only as appropriate to an invasive alien
plant problem should it be present or should it arise:

•

A goal should be clearly established and stated and the control programme should
then be tailored to the goal.

•

The ultimate goal must be to reach a level of control where the annual input is low
and the impact of alien plants on the environment is low or negligible. (This is
known as the ‘maintenance level’ of control.)

•

A well thought-out, systematic and practical plan to control alien invasive plants,
dependent on the species, its ecology and physiology, is critical. A disorganized
approach is bound to fail.

•

A long-term alien plant control programme would be required and this should be
implemented in conjunction with the respective land-owners. This plan should have
a budget of cost of labour, equipment, transport and chemicals.

•

Cost estimates must be accurate to ensure effective use of time and resources.

18

Environmental Management Programme Plans: Haga Haga Wind Farm

___________________________________________________________________
•

The control programme must have two levels of implementation: (1) Initial control
and (2) Follow-up control. Initial control is the most expensive component, with
costs reducing progressively through the follow-up control stages until minimum
cost input and ‘maintenance level’ of control is achieved.

•

The follow-up control is central to the success of the programme. If follow-up is
neglected it is certain that the invasive plants infestation would revert to the
original or worse condition.

7.3 Alien Invasive Plants Control Methods
•

The extent and nature of the alien invasive plants (species, density, age, tendency
to coppice etc.) and the terrain in which they occur should be determined and a
map compiled of the infestations that require management.

•

A control schedule for initial control should be drawn up that targets areas with
light infestations first, moving on to areas that are densely infested.

•

A second control schedule should be compiled that outlines details of the follow-up
programme with time-frames.

•

The appropriate control method for the invasive alien species should be selected.
The method could be either mechanical and / or chemical or chemical alone.
Biological control can be implemented but that is a long-term intervention and is
strongly species-specific.

•

The cheapest control method should be used to kill the alien plants and ensure that
the plants are killed the first time around. This may or may not involve chemicals
that are expensive and less desirable due to collateral effects. Tried and tested
methods should be used.

•

All staff who apply control methods must be well-trained and supervised to ensure
that controls are applied systematically.

•

Use only chemicals registered for a specific plant species or plant type (e.g. trees
versus shrubs) and use sparingly.

•

Actively ensure against re-infestation by seeds with the control methods used.

•

After the initial control, implement a follow-up programme at appropriate intervals,
usually every three months after initial control, for a period of a minimum of three
years. Thereafter once a year for five years.

•

Monitor for invasion on disturbed sites (and elsewhere on the wind farm) and apply
appropriate control.
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8. Open Space Management Plan
8.1 General management of open space in agricultural areas
The target area for the Haga Haga Wind Farm is currently used for beef, goats and dairy
farming. Owing to the drought in recent years stocking rates have been lowered. However,
with improved rainfall, the vegetation has recovered.
Wind farms have less impact on the landscape than solar farms since the turbines are
spaced fairly widely apart and their presence does not lead to fragmentation of the
vegetation and equally does not lead to disruption of ecological processes associated with
plant communities. The concentration or turbines at the Haga Haga Wind Farm will be
such that no vegetation type would be destroyed or functionally affected.
Much has been said above about alien invasive plant species and their control. This is one
of the key areas for attention in the management of the intervening open space on the
proposed Haga Haga Wind farm. A programme of alien invasive prevention and control
should be developed and implemented in conjunction with the farmers (landowners) to
ensure that there is consensus in the approach and that the results are beneficial not only
to the landowners but also to the operation of the wind farm. At all times the objective
would be to contain the spread of alien invasive plants into areas where they are currently
not found.
There is no reason to preclude farming with livestock in the area where the wind turbines
and other infrastructure is located. I the Bedford area of the Eastern Cape Province, cattle
and sheep are farmed compatibly with the wind farms (Figure 5) and there is no reason
that this should not be the case at the Haga Haga Wind farm.
Figure 5. Sheep in the area of
a wind farm near Bedford,
Eastern Cape Province.
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Emms (2016) divided the open space at a proposed solar farm at Bonnievale, Western
Cape Province into three zones. The definitions he gave are adapted here to suit a wind
farm in the Albany Coastal Belt and Bhisho Thornveld of the Eastern Cape Province.
(i)

High Activity Areas – turbine sites and laydown areas; substation areas;
roads; power-line routes, concrete batching sites, equipment and other
stockpiling areas.

(ii)

Low Activity Areas – grazing areas.

(iii)

‘No Go’ Areas – Drainage lines and identified sensitive zones e.g. ‘Valley
Thicket’.

(i)

High Activity Areas
•

All construction and operation of the wind farm infrastructure must be confined to
the designated and approved footprint.

•

Only approved access roads must be used and where possible existing tracks and
roads should be followed. Where new roads are required, they must be built
according to approved widths and standards and no driving off roads should be
permitted. If driving off recognized roads is necessary, this should first be approved
and there should be no clearing of the vegetation along the temporary routes.

•

Concrete batching sites must be well defined and strictly observed. Any spillage of
concrete must be immediately rectified.

•

Equipment must be stored in approved areas that have low botanical / ecological
sensitivity.

•

Material stockpiling i.e. sand and gravel must be in an approved low sensitivity
area.

•

Stockpiling of cut or cleared vegetation should take place in the vicinity of the
equipment storage area to centralize negative impacts in the smallest area
possible.

(ii)

Low Activity Areas
•

Grazing and other agricultural activities should be permitted in all areas where it
occurred prior to construction of the Haga Haga Wind Farm. As noted above,
grazing is completely compatible with wind farms. Necessary rules regarding
privately-owned livestock must be observed by all construction and operations
staff. One of the cardinal rules is the observance of closed gates.
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•

Should any untoward incidents occur with respect to livestock, this should be
reported to the farmer without delay.

(iii)

•

‘No Go’ Areas
In the impact assessment for Haga Haga Wind Farm the sensitivity of vegetation
and habitat along the water courses (‘Valley Thicket’) was identified. It would be
impractical to attempt to cordon off these areas as ‘No Go’ areas but the
construction work-force should be educated and informed that sensitive habitats
are ‘No Go’ areas

•

It should be a stipulated task of the Environmental Control Officer to conduct inservice training to inform the construction work-force about acceptable and
unacceptable practices including the observance of ‘No Go’ areas.

The necessary requirement for Open Space Management pertains mainly to the
construction phase. In the operational phase, access to the wind farm would be restricted
to the operators, farmers and farm staff. All these parties should be well informed about
the necessity to conserve the environment between the wind turbines. They should report
any unexpected changes to the environment such as the poor drainage or roads and
incipient erosion after heavy rainfall as well as any fires that may occur.

8.2 Fire and fire management
Fire is a highly important factor to consider in the area of the Haga Haga Wind Farm. Fires
area a natural phenomenon, often caused by lightning in areas of high incidence of
thunderstorms but fires are often caused by humans, either through negligence or
deliberately. Grasslands and thornveld have adapted to fire and even require fire from
time to time to maintain their vigour (Figure 6). Thicket, on the other hand may not burn
readily but fire can curb the spread of thicket and minimize bush encroachment. It is
therefore imperative that a fire management policy and strategy should be drawn up for
the Haga Haga Wind Farm in conjunction with all the landowners. The strategy should
include the following:
•

Determine ‘fire-blocks’ that must be mapped and used for controlled burning.

•

Determine where firebreaks are to be placed in relation to the ‘fire blocks’ and map
those areas so that the vegetation can be kept short by mowing or annual firebreak
burning. (Firebreaks would be necessary to limit runaway fires).

•

Determine the correct season and interval of controlled fires to promote the
grassland ecology (two- to three-year intervals depending on the fuel load).
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(Factors such as wind speed, fuel quantity, relative humidity, air temperature and
terrain must all be considered at the time of implementation of controlled fires.)
•

Implement controlled fires to ensure that runaway fires are limited while
simultaneously ensuring that the vigour of the veld is maintained and the windturbine and other infrastructure such as transmission lines are not negatively
affected.

•

The servitude under the overhead transmission lines should be brush-cut to inhibit
fires.

•

Advice should be sought from the local Fire Protection Association and Farmer’s
Association as to the best fire management methods to be used in the context of
the Haga Haga Wind Farm.

•

Provision should be made for fire-fighting equipment and fire-drills for construction
and operational staff in the event of accidental or runaway fires.

•

Implementation of controlled fires should be done in conjunction with the
landowners and all relevant authorities must be informed of the intention to burn
well before the event.

•

Should fires enter into area heavily infested with alien plants, follow-up clearing of
seedlings should occur within three month of the fire. This would prohibit the
seedling to re-infest the burnt areas.

Fire management is a complex activity that is only briefly considered here. This matter
must be treated as highly important and adequate resources must be assigned to this
aspect of the Open Space Management Plan.
Figure 6. Bhisho
Thornveld shortly after
a controlled fire to
improve grazing.
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9. Conclusions
The environment into which the Haga Haga Wind Farm would be introduced is grassveld
and thornveld that is not sensitive on a broad scale due to being extensively distributed.
However, at a local scale the impact of clearing vegetation is predicted to have marked
and long-lasting effects. Apart from information available for rangeland management (i.e.
grazing management) and restoration of veld after poor land husbandry (see Esler et al.
2006) there is virtually no information available for restoration of sites cleared for
construction of wind and solar installations or similar infrastructure. Such installations are
a relatively new phenomenon in South Africa and their short to long-term environmental
effects have yet to be documented. Consequently, the recommendations presented in this
set of plans are based on restorative agricultural practices and the author’s own field
observations.
There is no “quick-fix” in as far as restoration of vegetation cover and ecological processes
are concerned. Depending on a number of factors, cover would return to disturbed areas
once construction is completed; only after several years would it be possible to consider
those areas to be adequately restored.
The wind farm developer should apply a minimal negative impact approach which should
attempt to make the construction of the wind farm compatible with good veld management
practices. If this approach is followed and adequate post-construction rehabilitation is
implemented where necessary, the vegetation at sites that are disturbed during
construction but not required during operation should return to a moderate to good state
within a few years after construction.
The construction of the Haga Haga Wind Farm would provide a good opportunity to test
various restoration methods and the opportunity should be used to inform future
rehabilitation and other management interventions at wind farms in the Eastern Cape
Province.
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•
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