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4.7 Terrestrial surveys

The Legogote Sour Bushveld landscape is gentle to moderately sloping upper pediment slopes and
dense woodland. This is made up of medium to large shrubs dominated by Parinari curatellifolia and
Bauhinia galpinii with Hyperthelia dissoluta and Panicum maximum in the undergrowth. Short thicket
dominated by Acacia species occurs on less rocky sites. Exposed granite outcrops have a low
vegetation cover with typically occurring species being Englerophytum magalismontanum, Aloe
petricola and Myrothamnus flabellifolia (Mucina & Rutherford, 2006).

In the moist sheltered kloofs small fragmented patches of Northern Mistbelt Forest are found. This
vegetation unit occurs within Limpopo and Mpumalanga Provinces as well as Swaziland (Mucina &
Rutherford, 2006). These tall, evergreen afrotemperate mistbelt forests occur primarily on east facing
slopes and the farm Donora still have intact forests that are protected by the farmer.

According to Appendices 7-10 this area was very diverse in fauna before the region was developed,
however, some of the smaller vertebrates are still expected to be found here and should be
considered in all the phases of the project development.

4.7.1 Canal - woodland and grassland

During the planning phase of the project, alternative water supply routes were considered for the
hydro project. These are depicted in Figure 33. The final route will be discussed in this section.

The current canal (Figure 33 to a-g) runs through valley forest (740 m), agricultural and farmstead
(330 m) and some lowveld woodland (230m) (Figure 34). This canal will be enlarged, and it is
envisaged that the work will mostly be done manually by hand due to the dense riparian and valley
forest. Thus the clearing of forest will be restricted and digging on the pipeline limited to the current
canal footprint.

According to Appendix 1, approximate 33 tree species are present adjacent to the canal, of which two
are “Protected” - Transvaal teak (Kiaat) (Plerocarpus angolensis) and Matumi (Breonadia salicina)
(Appendix 4). Protected species (Appendix 4) are of such high conservation value or national
importance that they require national protection. No person may cut, disturb, damage or destroy any
protected or possess, collect, remove, transport, export, purchase, sell, donate or in any other manner
acquire or dispose of any protected tree or any forest product derived from a protected tree, except
under a license granted by the Minister to an applicant and subject to such period and conditions as
may be stipulated (National Forests Act — Act No. 84 of 1998).

Appendix 5 lists 20 endemic animal species and 44 threatened species that have distribution areas
covering the study area. However, due to development in the area, this list will be reduced if current
circumstances are considered.
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Views of the canal

Figure 35
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4.7.2 Pipeline and hydro piant — woodland

The proposed pipeline will run through lowveld woodland (550 m) (Figure 36). According to
Appendix 1, approximately 35 tree species are present adjacent to the line, of which one is
“Protected” - Transvaal teak (Kiaat) (Pterocarpus angolensis) (Appendix 4).

Appendix 5 lists 19 endemic animal species and 43 threatened species that have distribution
ranges coinciding with the study area. However, due to development in the area, this list will be
reduced if current circumstances are considered.

4.7.3 Power line and maintenance road — woodland and grassiand

The proposed power line will run through grassland (190m) and lowveld woodland (260 m) (Figure 15,
p18) and the 250m maintenance road will be constructed in lowveld woodland. Due to the similar
landscapes covered by the pipeline, maintenance road and the power line, the areas to be impacted
are similar regarding biological aspects.
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5. Impact assessment & mitigation
5.1 Impacts

Construction activities: Planned Infrastructure- and Project Specifics probable influence
on ecology

A Maintenance Programme is specified and the following maintenance issues are emphasized since
they might influence the immediate environment:
Turbine, gearbox, generator: Oil levels checked, greased every week.
Canal: Canal to be kept clean on the banks from shrubs and trees. Silt must be
cleaned annually from the inside of the canal.
o Sluice Gates: Canal sluice gates and scour sluices to be checked and cleaned every
month for debris and rocks.
e Over head lines: Over head lines to be cut open from interference by trees growing
near the lines.

Weir: The existing weir and canal were built in the early 1900's by the grandfather of the existing
owner. This was done by hand over a period of more than a year.

To raise the existing weir by 500 mm (total of 1.5 m) labour will have to do the construction on foot as
it is impossible to work with machines in this area without damaging the trees and vegetation. The
weir itself will be constructed by creating a gabion sandwich with concrete and steel works in the
centre.

Due to the topography of the area the weir consists of three separate weir sections. These will be
constructed separately to ensure controlled water flow during construction.

Fish ladder: A fish ladder will be constructed at a suitable site as indicated by the aquatic specialist
involved in the EIA.

To maintain the reserve flow at the required/prescribed volume, a permanent opening in the bottom of
the weir will ensure a constant flow. This will also constantly scour the silt out before entering the
canal. This outlet will have to be cleaned out as per a daily schedule.

Canal: The existing canal must be enlarged at certain areas up to 1.5 m wide and 2 m deep. In the
densely vegetated areas it will not be possible to access the site with machines and all work will be
undertaken by hand.

Excavators will be used in open areas. Most of the canal will be lined with concrete to reduce friction
and erosion. There is one section where additional supports will be required to form part of the
foundation and to prevent the canal from sliding down the incline.

At predetermined places, designed spill over and scour sections will be created to prevent rainwater
runoff flowing into the canal. At these predetermined positions the water can spill over without erosion
taking place.

Sluice and Pressure Pipe: At the end of the canal, a sluice will be constructed to ensure a constant
flow to the downstream users of the canal. The rest of the water will be directed into the 1.2 meter
diameter pipeline via a concrete sump. This pipeline will guide the water downhill to the turbine house.
This pipeline will be either a High Density Polyethylene (HDPE) or Resin — glass fibre re-in forced
pipe covered by soil and vegetation.

The route of the pipeline will wind through pastures (more than 80%) and the rest of the preferred
route will be determined by the Terrestrial Ecologist for the project. As the pipe crosses a dip in the
landscape it will be strengthened using steel pipes or be supported by a steel structure depending on
the width at the specific point of crossing.
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As the pipe lowers into the valley, the pressure of the water will increase from atmospheric pressure
to 760 kPa (7.6 Bar) due to changes in elevation. The pressure class of the pipe will be increased
from class 4 to class 9 (4 Bar to 9 Bar).

Turbine including inlet and outlet facilities: At the end of the pressure pipe the water will enter a
steel pressure chute forming the inlet to the turbine. In this chute the water will be aligned to enter the
turbine over the control inlet vane. When the water passes over the iniet control vane, the velocity is
increased by reducing the cross section of the inlet. The potential energy (pressure) is now converted
into kinetic energy (velocity) — as in the case of a waterfall.

At this point the water enters the turbine and by deflecting the water past the turbine vanes, the water
transfers its kinetic energy to the turbine by moving the vanes.

The developer will make use of a low speed turbine (120 rpm) which is designed to transfer energy at
low speeds. As the water exits the turbine through the outlet chute, energy levels are low and it will
gradually flow out of the chute back to the river.

The turbine shaft will turn the generator shaft which will generate the electrical power. This power will
be exported to the Eskom grid by means of wire conductors.

Hydro Building: The hydro building will be constructed on solid foundations in order to mount the
turbine and generator to handle the forces of the water. The remainder of the building will consist of
brick, mortar and steel structures covered by a corrugated roof.

5.2 Mitigation
5.2.1 Flows

The flows used in the Comprehensive Ecological Reserve study for the Crocodile study was modelled
to provide some indication of required flows for the Ecological Reserve.

Attached map (Figure 37) provides the locality of all the hydronodes (points) where Ecological Water
Requirements (EWRs) were estimated as part of the Comprehensive Ecological Reserve study
undertaken or DWA (2007 - 2010). The hydronode X22D_2 is situated on the Nel's River as indicated
on the map (Figure 37) and this is the point where the information was required for the Reserve
study. The point is sufficiently close to the 'abstraction point' that the hydronode data can be used.

Appendix 6 (a and b) lists the modelled flows in the Nel's River, and these were the flows that were
used to establish the EWR for the river as shown in Table 31.
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According to Table 31, there are Maintenance Low Flows and Drought Low Flows. For each month,
adequate flows have been established for both of these flow categories. Maintenance Low Flows are
the flows that should be in the river during the specific month and not lower. However, during a
recognized drought, the Drought Low Flows will be in place and managed accordingly.

Therefore, a measuring device and an operated sluice gate must be in place to provide the
appropriate flows in the stretch of river between the weir and the hydro station. This reach of the river
may be a refuge to suckermouth Chiloglanis bifurcus - Vulnerable and the Natal ghost frog
(Heleophryne natalensis - SA endemic) which is dependent on good flows. Other species dependant
on the aquatic environment includes three species of endemic frogs, 2 water snakes, 2 otter species,
two birds: finfoot and half-collared kingfisher.

Table 31: EWR flows for the Nel’s River.

Oct 0.279 0.104 0.168 0.063
Nov 0.357 0.138 0.186 0.072
Dec 0.519 0.194 0.225 0.084
Jan 0.774 0.289 0.285 0.106
Feb 1.1 0.455 0.364 0.149
Mar 1.181 0.441 0.381 0.142
Apr 0.929 0.358 0.321 0.124
May 0.572 0.214 0.237 0.088
Jun 0.434 0.167 0.204 0.079
Jul 0.376 0.140 0.191 0.071
| Aug 0.32 0.119 0.178 0.066
Sep 0.279 0.108 0.168 0.065

5.2.2 Fish ladder

Due to the unevenness of the weir area, the bedrock and island areas rise above the wall in places. it
is in the corners of these connecting areas where the near-natural fishways should be constructed
with rock and concrete to form pools in a rough ladder formation to enable fish to migrate up and
down over the weir.

The placements of these fish ladders will have to be established by a fish expert and the fish ladders
built to fit in with the natural contours of the site. The steps should not be higher than 15cm and the
pools should be large enough to facilitate areas for fish to rest.

5.2.3 Canal

Since the construction work on the canal will take place on an existing structure, there should not be
major new impacts. However, there will still be some disturbance in the area around the canal (e.g.
working on the canal and transporting material to the site). It is thus very important not to remove or
damage large trees, especially Matumi and Kiaat.

The original canal has many places where the canal wall is made up of natural soil and only smaller
areas where a brick wall is constructed. In the event of smaller animals falling into the canal, they are
able to escape drowning by climbing out of the canal in the natural soil areas. It is thus important to
keep these kinds of structures or escape routes viable during the development process.
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5.2.4 Pipe line and hydro station

In digging a trench for the pipeline, care should be taken to refrain from removing large indigenous
trees, especially matumi and kiaat. An effort should be made to find an alignment route with minimum
large trees on it.

It is important to cover the pipeline with the soil originally removed from the trench. The topsoil should
not act as a barrier to subterranean animals such as Distant’s thread snake (Lepfotyphlops distanti) -
SA endemic, Natal purple-glossed snake (Amblyodipsas concolor) - SA endemic, Montane dwarf
burrowing skink (Scelotes mirus) - SA endemic, Thin-tailed legless skink (Acontias gracilicaudata
gracilicaudata) - SA endemic Shortheaded legless skink (Acontias breviceps) - IUCN 2010: Near
Threatened. SA endemic, and the Rough-haired golden mole (Chrysospalax villosus) - TOPS
NEMBA: Critically endangered species; [UCN 2010: Vulnerable; Endemic.

In releasing the water from the hydro station, it will be recommended that the water is dissipated over
rock piles to prevent eroding the river bank, aerate the water, and also prevent fish from trying to
swim up towards the hydro station due to the attraction flows.

5.2.5 Power line

In opening an area for the power line, care should be taken to refrain from removing large indigenous
trees, especially matumi and kiaat. An effort should be made to find an alignment route with minimum
large trees on it.

Collisions are the biggest single threat posed by transmission lines to birds. Most heavily
impacted upon are heavy-bodied birds with limited maneuverability, which make it difficult for
them to take the necessary evasive action to avoid colliding with power lines. Species
vulnerable to power line collisions are generally long living, slow reproducing species.

it is generally befieved that birds collide with power lines because the lines are invisible to them, or
because they do not see the line before it is too late fo avoid it. Birds’ limited ability to judge distance
makes power lines especially difficult to see, even if they are flying closer to them.

Large birds are especially vulnerable because they are not always quick enough to change their
direction before it is too late. Poor weather conditions, such as fog, and rain, as well as darkness may
make the lines even more difficult to see.

Important birds that could be impacted on are: Ayres's Hawk-Eagle (Hieraaetus ayresiij) - SA Red
Data (Barnes 2000): Near-threatened; Martial Eagle (Polemaetus bellicosus) - NEMA (TOPS):
Vulnerable species; SA Red Data (Barnes 2000): Vulnerable; African Crowned Eagle (Stephanoaetus
coronatus) - SA Red Data (Barnes 2000): Near-threatened; Cape Vulture (Gyps coprotheres) -
NEMBA (TOPS): Endangered species; IUCN 2010 VU; SA Red Data (Barnes 2000): Vuinerable.

There are several ways to help make lines more visible to birds. Marking wires and conductors with
white wire spirals and black crossed bands in one study reduced mortality by up to 75 percent. Other
potentially helpful devices include bird flappers and diverters, which swivel in the wind, glow in the
dark, and use fluorescent colours designed specificaily for bird vision.

Certain power lines have been retrofitted with anti-perching devices (bird guards) on transmission
towers to physically prevent birds from perching in high risk areas and thus to move the birds to parts
of the power line where excreta cannot cause flashovers or shorts. The bird guards, consisting of
rows of plastic spikes, prevent birds from landing or roosting above or in close proximity to conductors
and insulators.

On lower voltage power lines, the electrocution of birds has quality of supply implications. Measures
to prevent electrocutions include the covering of the central phase with insulating material and the
modification of the structures to increase the distance between conductors.



104

5.2.6 General

No animals should be killed or injured by construction workers during the project, this includes
snakes. Important snake species include 5 endemic species, 2 Red Data species and the Southern
African python (Python natalensis) — TOPS NEMBA: Protected species.
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6. Discussion

A survey of the site in the Nel's River was done to establish if there could be any effects on the
natural environment due to the proposed development, and to obtain some baseline information
should future monitoring be required.

Run-of-river hydropower facilities generally rely on the natural flow of rivers and streams, and are able
to utilize smaller water flow volumes without the need to build large reservoirs. Infrastructure designed
to move water in conduits such as canals, irrigation ditches, aqueducts, and pipelines can also be
harnessed to produce electricity (Campbell, 2010).

In most cases, compared to large hydro, small hydropower generating stations (such as Donora) have
relatively low environmental impacts because they are constructed in a smaller area (small weir), and
rarely cause significant shoreline flooding or require large river diversions, as the case is at Donora.
Most of the negative environmental impacts of small hydro development can be mitigated by good
design and operating practices to avoid interference with seasonal water flows and minimize impacts
on fish and flooding patterns.

Low-head facilities generally do not have the fish passage, dissolved oxygen, and water quality
problems associated with larger hydroelectric facilities (Campbell, 2010) because these are generally
run-of-river facilities without large reservoirs (such as the Maguga Dam). The Donora project
efficiently harnesses a low head, run-of-river resource, as the water impoundment is minimized by the
small weir, and in so doing reduces potential dissolved oxygen and sediment problems associated
with the use of dams on the aquatic ecology.

According to the Mpumalanga Biodiversity Conservation Plan Handbook the wetland value of the
Donora site along the Nel's River region is classified as “Ecosystem Maintenance”, indicating that the
aquatic habitat in this area is not considered as very important. According to the Present Ecological
State (PES) model, the Desktop Habitat Integrity is 85%, the Instream Ecological Class a class B
(90%) and the Overall Ecostatus is 87.2% (Ecological Class = B). According to the EIS model, the
overall EIS rating is 2.5 and thus the overall EIS category is considered to be “HIGH".

The aquatic habitat scores are high and reflect a “Good” class, and according to the SASS5 macro-
invertebrate values, the condition at the site is classified as “Excellent”. The relative FRAI score for
fish in this stretch of the river falls within the limits of an ecological state category Class B (82.2%),
which means this reach is “largely natural with few modifications”.

Due to the fact that only a small portion of non-marginal riparian vegetation was removed for the
recreation facilities, the change in the non-marginal zone condition is only 8.5%, and due to the same
cause, the marginal zone change is only 10.0%. The final riparian vegetation integrity described by
the Ecological Class of this reach, resulted in a Class A (90.8%) which reflects a “High” vegetation
integrity. In the process of riparian delineation, 6 riparian indicator plant species were observed in the
riverine zone, as well as one protected tree species Matumi (Breonadia salicina).

Conclusively, in the case of the Donora site, the instream ecological category (EC) is A/B (89.0%),
indicating the high level of aquatic integrity. Due to the equally high riparian EC (A=90.8%), the overall
EC for the reach is a high A/B (89.0%).

Therefore, even though the conservation value does not come out as high (‘Ecosystem
Maintenance”), the Nel's River is a very important river with a high integrity (EC = high A/B 89.0%),
and the intact riverine vegetation plays a definite role in habitat corridors for migrating animal species.
These corridors act as migration routes for fauna along the river, connecting the Drakensberg
Escarpment with the Lowveld, as well as radiating from the river into the terrestrial areas, especially
along drainage lines with intact vegetation.

According to the Mpumalanga Biodiversity Conservation Plan Handbook the terrestrial aspect is
classified as a matrix of “No natural habitat available® and “Least concern.” However, the Legogote
Sour Bushveld is 57.5% transformed, mostly through cultivation and urbanisation and the vegetation
type is considered poorly protected and the ecosystem status is classified as *Endangered” (SANBI,
2008). About 19 endemic animal species and 43 threatened species that have distribution ranges
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coinciding with the study area. However, due to development in the area, this list will be reduced if
current circumstances are considered.

The Donora hydro project consists of the following proposed activities:

Raise the existing weir by 500 mm to 1.5 meters.

e Enlarge the existing canal to 2m X 1.5m wide where necessary over a distance
of 1278m to convey water at 3m®/second (10 800 m®hour = 259 200 m?day).

o Install a pressure pipe (1.2m diameter) from the canal to the hydro station.
Build the hydro building (approx. 48sqm) with an outlet.
Construct a maintenance road to the hydro site (distance 250m and less than
4m wide).

e Build 22kV overhead power line to join up with the Eskom network (400m).

In raising the Donora Weir it will become a potential migration barrier for fish. Despite the fact that a
major water fall creates a larger fish barrier than a small weir, it is recommended that the small weir
can cater for migrating fish and a basic but effective fishway must established at the weir.

The water that will be channelled away will reduce the flow in the area between the weir and the
hydro station outlet. This reach of the river may be a refuge for eight special animals. The flows used
for the Nel's River study, were obtained from the Comprehensive Ecological Reserve study for the
Crocodile River, and was modelled to provide some indication of required flows for the Ecological
Reserve. Maintenance Low Flows supplied are the flows that should be in the river during the specific
month and not lower. However, during a recognized drought, the Drought Low Flows will be in place
and managed accordingly.

Therefore, a measuring device and an operated sluice weir must be in place to provide the
appropriate flows in the stretch of river between the weir and the hydro station. In releasing the water
from the hydro station, it will be recommended that the water is dissipated over rock piles to prevent
eroding the river bank, aerate the water, and also to prevent fish from swimming towards the hydro
station, following the high flow releases.

The current canal runs through valley forest (740 m), agricultural and farmstead (330 m) and some
lowveld woodland (230m) and approximately 33 free species are present adjacent to the canal,
including two “Protected” trees - Transvaal teak (Kiaat) (Pferocarpus angolensis) and Matumi
(Breonadia salicina). Despite the fact that this is an existing structure and the work will be done by
hand and not heavy machinery, it is important not fo remove or damage large trees, especially
Matumi and Kiaat, and the canal should be constructed in such a way that animals that fall into the
water will be able to exit the canal (which is the case currently).

The proposed pipeline will run through lowveld woodland (550 m) and approximate 35 tree species
are present adjacent to the line, of which one is “Protected” - Transvaal teak (Kiaat) (Pterocarpus
angolensis). The proposed power line will run through grassland (190m) and lowveld woodland (260
m) and the 250m long maintenance road will be constructed in lowveld woodland.

In constructing these line structures, care should be taken to refrain from removing large indigenous
trees, especially matumi and kiaat. It is important to cover surfaces with the soil originally removed
from the area. The topsoil should not act as a barrier to subterranean animals.

Coliisions are the biggest single threat posed by transmission lines to birds. There are several ways to
help make lines more visible to birds. Marking wires and conductors with white wire spirals and black
crossed bands can reduce mortality by up to 75 percent. Other potentially helpful devices include bird
flappers and diverters, which swivel in the wind, glow in the dark, and use fluorescent colours
designed specifically for bird vision.

No animals should be killed or injured by construction workers during the project, this includes
snakes.
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It will be important to implement an aquatic monitoring programme in the river reach between the
Donora weir and the hydro-electric station outlet. This programme will address the effect of the
reduced flow in the river due to the abstraction of water for hydro-electricity. Furthermore, if water
quality (especially oxygen) and temperatures could be determined at sites upstream and downstream
of the hydro-electric station releases, it will satisfy the uncertainties surrounding these parameters and
the production of hydro-electricity. It will also be valuable to assess the capability of the local fish to
utilize the newly constructed fishway at the weir.
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7. Conclusion

The Donora project area is situated in the Legogote Sour Bushveld, a region of high biodiversity
values and endemism, whilst the ecological status of the Nel's River is rated as “High”, signifying the
level of aquatic integrity.

Due to the importance of the area, it is cautioned that all activities related to the project are carried out
with care, recognizing the sensitivity of the local environment. Since the fish assemblage of the Nel's
River represents a Class B (“largely natural with few modifications”) it will be necessary to construct a
fish ladder in the weir, even though the weir is upstream of a major waterfall. A series of simple fish
ladders placed strategically in certain areas of the weir will successfully cater for any migratory fish
that populate the river.

The amount of water abstracted from the river for power generation, will impact on the reach of river
between the weir and the hydro station due to a) lower flows, b) altered temperature regimes and ¢)
lower oxygen levels. These changes will impact on sensitive fish- and frog species, as well as animals
utilizing these as prey species (otters, storks, kingfishers, herons, etc.). The riparian zone will also be
influenced by a lower water level and varying flows. To mitigate successfully for these conditions, it is
essential that the environmental flows formulated during the DWA comprehensive reserve for the
Crocodile River Catchment; Nel's River, will be incorporated in the management of the weir and
canal.

The Donora low-head hydropower facility generally will not have the problems associated with larger
hydroelectric facilities because it is a run-of-river facility with a smaill weir without the potential
dissolved oxygen- and sediment problems related to larger impoundments.

Since the Donora hydropower plant is a run-of-river facility receiving water from a small weir, this
facility will not have the potential dissolved oxygen-, temperature- and sediment problems associated
with larger hydroelectric facilities fed by larger impoundments.

The construction of the line structures (canal, pipeline, maintenance road and power line, which are
proposed traverses this ecologically important landscape), will invariably impact on the environment in
a limited and localized way. It is therefore important to avoid the removal of large or protected trees;
layer topsoil correctly during the refill of trenches; and finish the planned construction of structures as
swiftly as possible with the minimum disturbance to the immediate environment. if these regulations
are adhered to, no significant adverse impacts are expected to occur during the construction phase.
Furthermore, if the prescribed mitigation measure is implemented on the power line to increase its
visibility to birds, no significant impacts are expected to occur regarding the line structures during the
operational phase.

Finally, it must be reiterate that the Donora project area is situated in the endangered Legogote Sour
Bushveld, a region of high biodiversity values and endemism, while the ecological status of the Nel's
River is rated as “High”, signifying the level of aguatic integrity. Additionally 2 protected tree species
are present, while 19 endemic- and 43 threatened animal species have distribution ranges coinciding
with the study area.

Ultimately, it will be of vital importance that the project should be implemented with maximum care
regarding the environment, and the prescribed mitigations should be implemented comprehensively.
Providing the success of this process, no significant adverse impacts are envisaged to either the
aquatic- or terrestrial ecology.
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APPENDICES

Appendix 1: The vegetation observed along transects incorporating the canal, pipeline and power
line (individual numbers).

Tree Canal - Pipeline &
# ‘Common name s Individuals wer line
425 | African false currant (Allophyllus africanus)
723 Black bird-berry (Psychotria capensis)

611 Bladdernut (Diospyros whyteana)

393.1 | Blunt-leaved currant (Rhus rehmanniana)
594 Blue guarri (Euclea crispa) i
Broad-leaved beech (beechwood) (Faurea
76 rochetiana)

} 50 Broom cluster fig (Ficus sur)

i 447 Buffalo-thorn (Ziziphus mucronata)

564 Cabbage tree (Cussonia spicata)

401 Cape blackwood (Maytenus pendicularis)

} 245 Common coral tree (Erythrina lysistemon)
Common fig

456.5 | Common forest grape (Rhoicissus tomentosa)
162 | Common hook-thorn (Acacia caffra)

399 | Common spike thorn (Gymnosporia buxifolia)
351 Common tree Euphorbia (Euphorbia ingens)
471 Common wild pear (Dombeya rotundifolia)
226 | Cork bush (Mundulea sericea)

463 Cross berry (Grewia occidentalis)

605.1 | Eastern bluebush (Diospyros lycioides sericea)
577 False assegaai (Maesa lanceolata)

160 Flame thom (Acacia afaxacantha)

] Gland-leaf brides-bush (Pavetta edentulata)
B 506 | Governor's-plum (Flacourtia indica)

Hedgehog sage (Pycnostachys urticifolia)
Helinis integrifolius (Helininis integrifolius)

433 Jacket plum (Pappea capensis)

403 Koko tree (Maytenus undata)

546 Large-fruited bushwillow (Combretum zeyheri)
455 Lavender tree (Heteropyxis natalensis)

326 | Live-long (Lannea discolor)

684 Matumi (Breonadia salicina)

324 | Mitzeeri (Bridelia micrantha)

585 Moepel (Mimusops zeyheri)

213 Monkey pod (Senna petersiana)

381 Nana-berry (Rhus dentata)
Narrow-leaved butterspoon (Tarenna supra-axillaris
barbertonensis)

597 | Natal guarri (Euclea natalensis)

456.6 | Northern Bushman's grape (Rhoicissus tridentata)
Notsung

42 Pigeonwood (Trema orientalis)

208.2 | Pride-of-De Kaap (Bauhinia galpinii)

55 Red-leaved rock fig (Ficus ingens)

536 | River bushwillow (Combretum erythrophylium)
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River currant (Rhus gerrardii)

Round-leaved teak / Bloodwood (Pterocarpus | .

237 rotundifolius)
106 Shakama plum (Hexalobus monopetalus)
Sickle bush (Small-leaved sickle bush)
190 | (Dichrostachys cinerea africana)
551.2 | Silver cluster-leaf (Terminalia sericea)
253 Small knobwood (Zanthoxylum capense)
Snake climber (Adenia gummifera)
245.7 | Stainpod (Flemingia grahamiana)
Stamvrug /Transvaal milkplum (Englerophytum |
581 magalismontanum)
318 Tassel berry (Antidesma venosum)
231 Thorny rope (Dalbergia armata)
394.1 | Transvaal currant (Rhus transvaalensis)
Transvaal red milkkwood (Moepel) (Mimusops
585 zeyheri)
236 Transvaal teak (Kiaat) (Pferocarpus angolensis)
537 | Velvet bushwillow (Combrefum molle)
702 Velvet wild-medlar (Vangueria infausta)
555 Water berry (Syzygium cordatum)
105 | Wild custard-apple (Annona senegalensis)
Wild grape (Lannea edulis)
455 Weeping lavender tree (Heteropyxis natalensis)
503 | Wild mulberry (Trimeria grandifolia)
75 Willow Beechwood (Transvaal) (Faurea saligna)
232 Zebrawood (Dalbergia melanoxylon)
EXOTIC INVADERS
X971 | Jacaranda (Jacaranda mimosifolia)
Christmas berry (Lantana camara)
Guava ( Psidium guajava)
Peanut senna (Senna didymobotrya)
X961 | Bugweed (Solanum mauritianum)




Appendix 2: The completed SASS 5 form.
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TAXON

Upstream

Downstream

Porifera 5

Coelenterata 3

Turbellaria 3

Oligochaeta 1

Leeches 3

Amphipoda 15

Potamonautidae 3

Atyidae (Shrimp) 8

Palaemonidae 10

Hydracarinae 8

Notonemouridae 14

Perlidae 12

Baetidae 1 spp 4

2spp 6

>2 spp 12

Caenidae 6

Ephemeridae 15

Heptageniidae 10

Leptophiebiidae 13

Oligoneuridae 15

Polymitarcyidae 10

Prosopistomatidae 15

Teloganodidae 12

Tricorythidae 9

Calopterydidae 10

Chlorocyphidae 10

Chlorolestidae 8

Coenagrionidae 4

Lestidae 8

Platycnemidae 10

Protoneuridae 8

Zygoptera 6

Aeshnidae 8

Cordulidae 8

Gomphidae 6

Libellulidae 4

Belostomatidae 3

Corixidae 3

Gerridae 5

Hydrometridae 6

Naucoridae 7

Nepidae 3

Notonectidae 3

Pleidae 4

Veliidae 5

Corydalidae 8

Sialidae 6

Dipseudopsidae 10

Ecnomidae 8

Hydropsychidae 1= 4

Philopotamidae 10

Polycentropodidae 12

Psychomyiidae/Xip.. 8
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Barbarochthonidae 13

Calamoceratidae 11

Glossosomatidae 11

Hydroptilidae 6

Hydrosalpingidae 15

Lepidostomatidae 10

Leptoceridae 6

Petrothrincidae 11

Pisuliidae 10

Sericostomatidae 13

Dytiscidae 5

Elmidae/Dryopidae 8

Gyrinidae 5

Haliplidae 5

Helodidae 12

Hydraenidae 8

Hydrophilidae 5

Limnichidae 8

Psephenidae 10

Athericidae 13

Blepharoceridae 15

Ceratopogonidae 5

Chironomidae 2

Culicidae 1

Dixidae 13

Emphididae 6

Ephydridae 3

Muscidae 1

Psychodidae 1

Simuliidae 5

Syrphidae 1

Tabanidae 5

Tipulidae 5

Ancylidae 6

Bulininae 3

Hydrobidae 3

Lymnaeidae 3

Physidae 3

Planorbidae 3

Thiaridae 3

Viviparidae 5

Corbiculidae 5

Spaeridae 3

Uniondae 6

SASS Score

111

112

No of families

14

14

ASPT

7.9

8.0

Estimated abundance: 1=1; A=2-10; B=11-100; C=101-1000; D=>1000
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Appendix 3. Names of fish expected in the Nel's River in the Donora region.

ABBREVIATION SCIENTIFIC NAME ENGLISH COMMON NAME

AURA AMPHILIUS URANOSCOPUS (PFEFFER, 1889) STARGAZER (MOUNTAIN CATFISH)

BANO BARBUS ANOPLUS WEBER, 1897 CHUBBYHEAD BARB

BARG BARBUS ARGENTEUS GUNTHER, 1868 ROSEFIN BARB

BMAR LABEOBARBUS MAREQUENSIS SMITH, 1841 LARGESCALE YELLOWFISH

CBIF CHILOGLANIS BIFURCUS JUBB & LE ROUX, INCOMATI SUCKERMOUTH (OR ROCK
1969 CATLET)

CGAR CLARIAS GARIEPINUS (BURCHELL, 1822) SHARPTOOTH CATFISH

CPRE CHILOGLANIS PRETORIAE VAN DER HORST, SHORTSPINE SUCKERMOUTH (OR
1931 ROCK CATLET)

PPHI PSEUDOCRENILABRUS PHILANDER (WEBER, SOUTHERN MOUTHBROODER

1897)




Appendix 4: Protected trees of South Africa.

B0

Acacia erioloba

'C'amel Thomn
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Acacia haematoxylon Grey Camel Thorn 169
Adansonia digitata Baobab 467
Afzelia quanzensis Pod Mahogany 207
Balanites maughamii Torchwood 251
Barringtonia racemosa Powder-puff Tree 524
Boscia albitrunca Shepherd’s Tree 122
Brachystegia spiciformis Msasa 198.1
Breonadia salicina Matumi 684
Bruguiera gymnorrhiza Black Mangrove 527
Cassipourea swaziensis Swazi Onionwood 531.1
Catha edulis Bushman’s Tea 404
Ceriops tagal Indian Mangrove 525
Cleistanthus schlechteri False Tamboti 320
Colubrina nicholsonii Pondo Weeping Thorn 453.8
Combretum imberbe Leadwood 539
Curtisia dentata Assegai 570
Elaeodendron transvaalensis Bushveld Saffron 436.2
Erythrophysa transvaalensis Bushveld Red Balloon 416
Euclea pseudebenus Ebony Guarri 598
Ficus trichopoda Swamp Fig 54
Leucadendron argenteum Silver Tree 552
Lumnitzera racemosa var. racemosa Tonga Mangrove

Lydenburgia abottii Pondo Bushman’s Tea 407
Lydenburgia cassinoides Sekhukhuni Bushman’s Tea 406
Mimusops caffra Coastal Red Milkkwood 583
Newtonia hildebrandtii var hildebrandtii Lebombo Wattle 191
Ocotea bullata Stinkwood 118
Qzoroa namaquensis Gariep Resin Tree 373.2
Philenoptera violacea Apple-leaf 238
Pittosporum viridiflorum Cheesewood 139
Podocarpus elongatus Breede River Yellowwood 15
Podocarpus falcatus Outeniqua Yellowwood 16
Podocarpus henkelii Henkel's Yellowwood 17
Podocarpus latifolius Real Yellowwood 18
Protea comptonii Saddleback Sugarbush 88
Protea curvata Serpentine Sugarbush 88.1
Prunus africana Red Stinkwood 147
Pterocarpus angolensis Wild Teak 236
Rhizophora mucronata Red Mangrove 526
Sclerocarya birrea subsp. caffra Marula 360
Securidaca longependunculata Violet Tree 303
Sideroxylon inerme subsp. inerme White Milkwood 579
Tephrosia pondoensis Pondo Fish-poison Pea 226.1
Warburgia salutaris Pepper-bark Tree 488
Widdringtonia cedarbergensis Clanwilliam Cedar 19
Widdringtonia schwarzii Willowmore Cedar 21
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Appendix 5:_Lists of Special Species expected to be present under natural conditions in the different
project areas.

Riverine habitats

Natal ghost frog (Heleophryne natalensis) - SA endemic

Yellow-striped reed frog (Hyperolius semidiscus) - SA endemic

Rattling frog (Semnodactylus wealii) - SA endemic

Mountain caco (Cacosternum nanum parvum) - SA endemic

Dusky-bellied water snake (Lycodonomorphus laevissimus) - SA endemic
Western Natal green snake (Philothamnus natalensis occidentalis) - SA endemic

Southern African python (Python natalensis) — TOPS NEMA: Protected species.
Serval (Felis serval) - TOPS NEMA: Protected species.

Cape clawless otter (Aonyx capensis) - TOPS NEMA: Protected species.
Spotted-necked otter (Lutra maculicollis) - TOPS NEMA: Protected species.
Reedbuck (Redunca arundinum) - TOPS NEMA: Protected species

African Finfoot (Podica senegalensis) - SA Red Data (Barnes 2000): Vulnerable.

Half-collared Kingfisher (Alcedo semitorquata) - SA Red Data (Barnes 2000): Near-threatened.
Orange Ground-Thrush (Zoothera gumeyi) - SA Red Data (Barnes 2000): Near-threatened.
Chiloglanis bifurcus - Vuinerable

Canal area

Yellow-striped reed frog (Hyperolius semidiscus) - SA endemic

Rattling frog (Semnodactylus wealii) - SA endemic

Plaintive rain frog (Breviceps verrucosus) - SA endemic

Mountain caco (Cacosternum nanum parvum) - SA endemic

Distant’s thread snake (Leptofyphlops distanti) - SA endemic

Natal purple-glossed snake (Amblyodipsas concolor) - SA endemic

Spotted harlequin snake (Homoroselaps lacteus) - SA endemic

Southern brown egg eater (Dasypeltis inorata) - SA endemic

Boulenger's Half-banded garter snake (Efapsoidea boulengeri) - SA endemic
Montane dwarf burrowing skink (Scelotes mirus) - SA endemic

Thin-tailed legless skink (Acontias gracilicaudata gracilicaudata) - SA endemic
Delalande’s sandveld lizard (Nucras lalandii) - SA endemic

Barberton girdled lizard (Cordylus warreni barbertonensis) - SA endemic
Common crag lizard (Pseudocordylus melanotus melanotus) - SA endemic
Spotted dwarf gecko (Lygodactylus ocellatus) - SA endemic

Cape Rock-Thrush (Monticola rupestris) - SA endemic

Sentinel Rock-Thrush (Monticola explorator) - SA endemic

Buff-streaked Chat (Oenanthe bifasciata) - SA endemic

Gurney's Sugarbird (Promerops gurneyi) - SA endemic

Southern African python (Python natalensis) - TOPS NEMA: Protected species.
Serval (Felis serval) - TOPS NEMA: Protected species.

Honey badger (Mellivora capensis) - TOPS NEMA: Protected species.
Reedbuck (Redunca arundinum) - TOPS NEMA: Protected species

Pangolin (Manis temminckii) - TOPS NEMA: Vuinerable species.

Giant rat (Cricetomys gambiensis) - TOPS NEMA: Vuinerable species

Oribi (Ourebia ourebi) - TOPS NEMA: Endangered species.

Swazi rock snake (Lamprophis swazicus) - Red Data: Rare; SA endemic

Striped harlequin snake (Homoroselaps dorsalis) - Red Data: near-threatened; SA endemic
Secretary bird (Sagittarius serpentarius) - SA Red Data (Barnes 2000): Near-threatened.
Ayres's Hawk-Eagle (Hieraaetus ayresii) - SA Red Data (Bames 2000): Near-threatened.
Martial Eagle (Polemaetus bellicosus) - NEMA (TOPS): Vuinerable species; SA Red Data
(Barnes 2000): Vuinerable.
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African Crowned Eagle (Stephanoaetus coronatus) - SA Red Data (Barnes 2000): Near-
threatened.

Lanner Falcon (Falco biarmicus) - SA Red Data (Barnes 2000): Near-threatened.

Peregrine Falcon (Falco peregrinus) - NEMA (TOPS): Vulnerable species; SA Red Data
(Barnes 2000): Near-threatened.

Orange Ground-Thrush (Zoothera gurneyi) - SA Red Data (Barnes 2000): Near-threatened.

Shortheaded legless skink (Acontias breviceps) - IUCN 2010: Near Threatened. SA endemic
Cape Vulture (Gyps coprotheres) - NEMA (TOPS): Endangered species; IUCN 2010 VU; SA
Red Data (Barnes 2000): Vuinerable.

European Roller (Coracias garrulus) - IUCN 2010 NT: Near-threatened

Southern Ground-Hornbill (Bucorvus leadbeateri) - IUCN 2010 VU Vuinerable Adbcd. NEMA
(TOPS): Protected species; SA Red Data (Barnes 2000): Vuinerable.

Blue Swallow (Hirundo atrocaerulea) - NEMA (TOPS): Critically Endangered species; IUCN
2010 VU Vulnerabie; SA Red Data (Barnes 2000): Critically endangered.

Rough-haired golden mole (Chrysospalax villosus) - TOPS NEMA: Critically endangered
species; IUCN 2010: Vulnerable; Endemic.

Brown hyaena (Hyaena brunnea) - TOPS NEMBA: Protected species; IUCN 2010: Near
threatened.

Leopard (Panthera pardus) - IUCN (2010): NT Near-threatened. TOPS NEMBA: Vulnerable
species.

Pipeline and hydro plant area

Yellow-striped reed frog (Hyperolius semidiscus) - SA endemic

Rattling frog (Semnodactylus wealii) - SA endemic

Mountain caco (Cacosternum nanum parvum) - SA endemic

Distant's thread snake (Leptotyphlops distanti) - SA endemic

Spotted harlequin snake (Homoroselaps lacteus) - SA endemic
Southern brown egg eater (Dasypeltis inorata) - SA endemic
Boulenger's Half-banded garter snake (Elapsoidea boulengeri) - SA endemic
Montane dwarf burrowing skink (Scelofes mirus) - SA endemic
Delalande’s sandveld lizard (Nucras lalandii) - SA endemic

Barberton girdied lizard (Cordylus warreni barbertonensis) - SA endemic
Spotted dwarf gecko (Lygodactylus ocellatus) - SA endemic

Gurney's Sugarbird (Promerops gurneyi) - SA endemic

Southern African python (Python natalensis) — TOPS NEMA: TOPS NEMA: Protected species.
Giant rat (Cricetomys gambiensis) - TOPS NEMA: Vulnerable species

Martial Eagle (Polemaetus bellicosus) - NEMA (TOPS): Vuinerable species; SA Red Data
(Barnes 2000): Vulnerable.

African Crowned Eagle (Stephanoaetus coronatus) - SA Red Data (Barnes 2000): Near-
threatened.

Peregrine Falcon (Falco peregrinus) - NEMA (TOPS): Vulnerable species; SA Red Data
(Barnes 2000): Near-threatened.

Orange Ground-Thrush (Zoothera gurneyi) - SA Red Data (Barnes 2000): Near-threatened.

Striped harlequin snake (Homoroselaps dorsalis) - Red Data: near-threatened; SA endemic
Ayres's Hawk-Eagle (Hieraaetus ayresii) - SA Red Data (Barnes 2000): Near-threatened.

Power line area

Yellow-striped reed frog (Hyperolius semidiscus) - SA endemic
Rattling frog (Semnodactylus wealii) - SA endemic

Plaintive rain frog (Breviceps verrucosus) - SA endemic

Mountain caco (Cacosternum nanum parvum) - SA endemic
Distant’s thread snake (Leptotyphlops distanti) - SA endemic

Natal purple-glossed snake (Amblyodipsas concolor) - SA endemic
Spotted harlequin snake (Homoroselaps lacteus) - SA endemic
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Southern brown egg eater (Dasypeltis inorata) - SA endemic

Boulenger’s Half-banded garter snake (E/apsoidea boulengeri) - SA endemic
Montane dwarf burrowing skink (Scelotes mirus) - SA endemic

Thin-tailed legless skink (Acontias gracilicaudata gracilicaudata) - SA endemic
Delalande’s sandveld lizard (Nucras lalandii) - SA endemic

Barberton girdled lizard (Cordylus warreni barbertonensis) - SA endemic
Common crag lizard (Pseudocordylus melanotus melanotus) - SA endemic
Spotted dwarf gecko (Lygodactylus ocellatus) - SA endemic

Cape Rock-Thrush (Monticola rupestris) - SA endemic

Sentinel Rock-Thrush (Monticola explorator) - SA endemic

Buff-streaked Chat (Oenanthe bifasciata) - SA endemic

Gurney's Sugarbird (Promerops gurneyi) - SA endemic

Southern African python (Python natalensis) — TOPS NEMA: Protected species.
Serval (Felis serval) - TOPS NEMA: Protected species.

Honey badger (Mellivora capensis) - TOPS NEMA: Protected species.
Reedbuck (Redunca arundinum) - TOPS NEMA: Protected species

Pangolin (Manis temminckii) - TOPS NEMA: Vuinerable species.

Giant rat (Cricetomys gambiensis) - TOPS NEMA: Vulnerable species

Oribi (Ourebia ourebi) - TOPS NEMA: Endangered species.

Swazi rock snake (Lamprophis swazicus) - Red Data: Rare; SA endemic

Striped harlequin snake (Homoroselaps dorsalis) - Red Data: near-threatened; SA endemic
Secretary bird (Sagittarius serpentarius) - SA Red Data (Barnes 2000): Near-threatened.
Ayres's Hawk-Eagle (Hieraaetus ayresii) - SA Red Data (Barnes 2000): Near-threatened.
Martial Eagle (Polemaetus bellicosus) - NEMA (TOPS): Vulnerable species; SA Red Data
(Barnes 2000): Vulnerable.

African Crowned Eagle (Stephanoaefus coronatus) - SA Red Data (Barnes 2000): Near-
threatened.

Lanner Falcon (Falco biarmicus) - SA Red Data (Barmes 2000): Near-threatened.

Peregrine Falcon (Falco peregrinus) - NEMA (TOPS): Vulnerable species; SA Red Data
(Barnes 2000): Near-threatened.

Orange Ground-Thrush (Zoothera gumeyi) - SA Red Data (Barnes 2000): Near-threatened.

Shortheaded legless skink (Acontias breviceps) - IUCN 2010: Near Threatened. SA endemic

Cape Vulture (Gyps coprotheres) - NEMA (TOPS): Endangered species; IUCN 2010 VU; SA
Red Data (Barnes 2000): Vuinerable.

European Roller (Coracias garrulus) - IUCN 2010 NT: Near-threatened

Southemn Ground-Hombill (Bucorvus leadbeateri) - IUCN 2010 VU Vuinerable Adbcd. NEMA
(TOPS): Protected species ; SA Red Data (Barnes 2000): Vuinerable.

Blue Swallow (Hirundo atrocaerulea) - NEMA (TOPS): Critically Endangered species; IUCN
2010 VU Vulnerable; SA Red Data (Barnes 2000): Critically endangered.

Rough-haired golden mole (Chrysospalax villosus) - TOPS NEMA: Critically endangered
species; IUCN 2010: Vulnerable; Endemic.

Brown hyaena (Hyaena brunnea) - TOPS NEMBA: Protected species; IUCN 2010: Near
threatened.

Leopard (Panthera pardus) - IJUCN (2010): NT Near-threatened. TOPS NEMBA: Vulnerable
species.
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Appedix 6a: Monthly distributions (Million cu. m) of IFR flows compared to modelled natural flows.

Natural flows Modified flows (IFR)
Month Miell?:n cu. | m¥s m;liigt:r;ﬁ‘.‘?ne m’ls Il\DA';I(I)i‘;?\htcu. m’/s

m m
Oct 0.464 0.173 0.279 0.104 0.168 0.063
Nov 1.086 0.419 0.357 0.138 0.186 0.072
Dec 2.233 0.834 0.519 0.194 0.225 0.084
Jan 3.861 1.442 0.774 0.289 0.285 0.106
Feb 5.758 2.380 1.11 0.459 0.364 0.150
Mar 5111 1.908 1.181 0.441 0.381 0.142
Apr 2.341 0.903 0.929 0.358 0.321 0.124
May 0.834 0.311 0.572 0.214 0.237 0.088
Jun 0.561 0.216 0.434 0.167 0.204 0.079
Jul 0.492 0.184 0.376 0.140 0.191 0.071
Aug 0.43 0.161 0.32 0.119 0.178 0.066
Sep 0.392 0.151 0.279 0.108 0.168 0.065




Appedix 6b: A summary of the IFR rule curves (Desktop version 2) for Nel's River site ES:
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The % readings are exceedance values, which means that the value never be exceeded more than
the % indicated, eg:

In October the flow of 0.078 m°/s must not be exceeded for 90% of the time, in more
understandable language, the flow must never be lower than 0.078 m®/s for more than 10% of

the time.

Data are given in m®/s mean monthly flow.

IFR

Maintenance Drought

flows
Month | 10% 20% 30% 40% 50% 60% 70% 80% 90% 99%
Oct 0130 |0.130 | 0.129 |[0.128 [0.124 |0.119 | 0.109 | 0.095 |0.078 | 0.065
Nov 0206 | 0206 | 0204 [0201 [0.194 10.183 | 0.164 | 0.136 | 0.103 | 0.080
Dec 0335 | 0333 |0330 [0.324 {0311 |0.289 |0.254 |0.203 |0.144 | 0.101
Jan 0583 | 0550 | 0520 |0490 |[0.456 |0.398 | 0347 [0.274 0190 |[0.129
Feb 1458 |1.335 |1.228 [1.129 [1.030 [0736 |0.542 |0409 |0.314 |0.198
Mar 0765 | 0731 {0700 | 0667 |0.627 |0403 | 0366 |0.317 |0.259 |0.170
Apr 0511 | 0510 [ 0505 [0.478 |0.401 |0.343 {0309 |0.289 {0214 |0.144
May 0255 0255 |0253 |0250 |0.242 {0.229 |0.205 |0.169 |0.126 | 0.094
Jun 0200 | 0200 [0.199 [0.196 {0.191 |0.181 | 0.164 |0.138 [0.106 | 0.083
Jul 0168 | 0.168 |[0.167 | 0.165 |0.161 {0.154 | 0.140 | 0.120 [0.094 | 0.074

| Aug 0143 | 0.143 10142 |0.140 [0.137 |0.131 |0.120 |0.104 |0.084 | 0.069

Sep 0129 [ 0129 {0128 [0.127 [0.124 [0.119 | 0.109 |0.096 | 0.079 | 0.067
Reserve flows without high flows

Maintenance Drought

flows
Month | 10% 20% 30% 40% 50% 60% 70% 80% 90% 99%
Oct 0125 [0.124 10124 [0.122 |0.119 }{0.114 | 0.105 |0.092 | 0.076 | 0.065
Nov 0165 | 0164 [0.163 |0.161 |0.156 [0.148 [0.134 [0.115 |0.092 | 0.075
Dec 0232 | 0231 {0229 |[0.225 |0.217 [0204 |0282 |0.151 |0.115 | 0.088
Jan 0.345 | 0344 | 0345 [0.345 [0.345 {0345 | 0.345 |0.345 [0.345 |0.345
Feb 0.584 | 0546 |0.540 |0.530 |0.510 [0474 | 0415 0332 |0.233 | 0.163
Mar 0527 (0525 10520 (0510 | 0491 {0403 {0366 |0.317 |0.224 | 0.154
Apr 0428 | 0427 | 0424 0416 | 0401 0343 (0309 [0.268 |0.190 |0.134
May 0255 | 0255 |0253 (0250 |0.242 [0.229 [0.2056 |0.169 |0.126 | 0.094
Jun 0200 | 0200 [0.199 [0.196 |0.191 [0.181 | 0.164 |0.138 | 0.106 | 0.083
Jul 0.168 | 0.168 [0.167 |0.165 |[0.161 [0.154 [ 0.140 |0.120 | 0.094 | 0.074

| Aug 0.143 [0.143 [0.142 |0.140 |0.137 [0.131 [ 0.120 |0.104 | 0.084 | 0.069

Sep 0129 [0.129 [0.128 |0.127 |[0.124 |0.119 | 0.109 | 0.096 |0.079 | 0.067
Natural duration curves

Maintenance Drought

flows
Month | 10% 20% 30% 40% 50% 60% 70% 80% 90% 99%
Oct 0295 |0.209 {0190 [0.161 [0.146 |0.131 | 0.127 |0.112 [0.101 | 0.086
Nov 0.802 (0490 [0424 [0.336 [0282 |0.235 |0.201 [0.162 |0.127 | 0.100
Dec 1706 {1090 |[0.750 |0.612 [0.553 |0489 |0.370 0280 |0.209 |0.134
Jan 3700 [2139 |[1676 [1.243 [0.889 |0.635 | 0489 |0.426 |0.310 | 0.209
Feb 7688 [3964 |3.022 [1.773 |1.083 [0736 [0542 |0409 |0.314 10.198
Mar 5130 [3.278 |2546 |[1.576 |1.001 |0403 |0.366 |0.317 |0.284 | 0.187
Apr 2269 [1269 (0980 (0478 |0.401 [0343 [0.309 {0.289 |0.243 |0.185
May 0437 (0329 |0.287 |[0.265 |0.258 |0.239 |0.228 |0.213 |0.194 | 0.149
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Jun 0.282 |0251 [0243 [0.228 [0.212 |0.201 | 0.189 |0.177 |0.162 | 0.139
Jul 0.239 | 0217 [0.209 |0.149 [0.179 [0.168 | 0.161 |0.153 |0.138 | 0.116
Aug 0205 [0.190 |0.175 [0.164 |0.157 |0.146 | 0.138 |0.131 |0.123 | 0.101
Sep 0212 |0.174 [0.158 |[0.150 [0.143 |0.139 | 0.127 [0.116 [0.108 | 0.093
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Appendix 11: Response to ém}'” il: DRAFT ENVIRONMENTAL REPORT DONORA
FALLS HYDRO PROJECT as submitted by Mr. Shabanqu Sampie Howard from

the Department of Water Affairs (DWA) on 27 July 2011.

The following was requested by Mr Sampie Shabangu: We quote as follows:
“Donora Hydro power the following information needs attention:

1.) The hydrology study conducted in order to ascertain the sustainability of
the required 3 cumecs as I have requested during our site visit meeting.

The hydrological study will help the DWA but more so the applicant in order to
understand whether he will able to get his return on investment since it will
generate factual information about the river. Ensure that the hydrological
report models include all the commitments even those indicated to be required
for the Environmental Requirement.

The request for the hydrology is crucial because a similar application for
hydropower in one of the rivers with sort of similar conditions to the Nels was
not able to generate the required discharge for the intended power output, then
in a case where if the development went ahead without the study it will have
had financial loss/ inconvenience to the applicant.”

2.) Can as well please request Dr. Deacon to have a paragraph or a page where
he indicates that with the current operation without the hydropower how
has the reserve been met so far.

Reply 1: Sustainability of the Proposed Project

The existing canal will be enlarged to 2mX1.5m wide where necessary over a
distance of 1278m to be able to convey water at 3m3/second (10 800 m%hour = 259
200 m?/day).

To verify flows in the Nel's River at Donora, the measurements at the gauging
station, X2H005 Nels River at Boschrand, are used since the flows resemble the
flows in the river past Donora. Flows measured at X2HO005 are usually higher than 1
m?/second (1cumec).

The turbine will start working with a flow range of 0.6 m’/s tot 3 m®/s. The highest
flow according to the Reserve Determination is 0.736 m’ls (730 l/s) during February.
The past year, abstraction for irrigation in the channel did not surpass 0.07 m’/s (70
Is). Thus, the turbine will start working from 0.84 m’/s (840 I/s) to 3.14 m’/s (3140
I/s) in the river (lan de Jager, Project Engineer, pers. comm).

The flows used in the Comprehensive Ecological Reserve Study for the Crocodile
Study was modelled to provide some indication of required flows for the Ecological
Reserve. The Environmental Water Requirement (EWR) process made use of
these modelled flows and established Maintenance Low Flows without floods and
Maintenance Low Flows with floods (Table A10.1) See below.
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Table A11.1: EWR flows for the Nel’s River.

Month Maintenance | Maintenance [ Station: X2H005 | Donora: Water
Low Flows Low Flows | Nels River at  available for hydro
| without floods | with floods | Boschrand - (minus ER and 0.07
L |ER)  |average flows past | ms for irrigation)
1. 1t - {fyeas(n B
ms |m¥s mys 0 |mis
Oct 0.104 0.119 2.2 1.381
Nov 0.138 0.183 9.8 0.547
Dec 0.194 0.289 14.4 14.041
Jan 0.289 0.398 16.3 15.832
Feb 0.455 0.736 35.0 34.194
Mar 0.441 0.403 11.6 11.127
Apr 0.358 0.343 7.9 7.487
May 0.214 0.229 4.2 3.901
Jun 0.167 0.181 2.2 1.949
Jul 0.140 0.154 1.6 1.376
Aug 0.119 0.131 1.1 0.899
Sep 0.108 0.119 1.1 0.911

*Note: A—ER-0.07m’/s =B

In Table A11.1, the available water for the Donora Project is established by
subtracting the monthly average flows for the last 10 years (obtained from the
gauging station: X2H005 in the Nels River at Boschrand) from the Maintenance Low
Flows with floods and the 0.07 m®/s currently used for irrigation. If the turbine starts
working from 0.6 md/s, it is clear that it will be functional for all the months of the
year, even the low-flow months of August and September (conservative evaluation).

Therefore in conclusion, the farmers will have water for _irrigation; the hydro
plant will have access to sufficient water and the EWR will be maintained.

Reply 2: Has the ecological reserve been met relating to the current operation
without the hydropower?

During the 20 August 2011, a Rapid Habitat Assessment (RHAM - according to the
DWA methodology) was performed at three sites in the Nels River at Donora. During
the survey the flows were measured as 2.2 m®/s, possibly due to an unseasonal
downpour four days ago. The average flow before the downpour was 1.45 m’/s
(Figure A10.1) at X2H005 Boschrand.

The average depth over the RHAM riffle transects was measured as 27.3cm, which
represented a very favourable habitat, 21% bedrock, 71% boulders, 5% cobble, 2%
sand and 1% detritus, available for aquatic biota. The other two sites had similar
depths (25.4cm and 34.8cm), the first on a sandy bottom and the second on a
riffle/rapid biotope.
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The ecological reserve is set at 0.131 m®/s for August (Table A11.1), indicating that
the current flows are adequate for the aquatic integrity at the site. Even at the
lower 1.45 m’/s before the elevated flows, there still would have been adequate
depths over all the important habitats, and all the sensitive species will be able to
survive in the 1.2 m%/s flows. This will be adequate for the flow-sensitive fish in
the system: Amphilius uranoscopus, Labeobarbus marequensis, Chiloglanis bifurcus,
Chiloglanis pretoriae and Barbus argenteus.

Currently the ecological reserve is met and the river health integrity is sound.
Note: Monitoring: Drawing the flows down to the 0.131 m°/s as a prescribed
ecological reserve should be tested when the hydro plant is in place. The ecological
reserve have been set by experts through a process prescribed by DWA, however,
since the proposed reserve is low and never tested, it is proposed that a monitoring
programme is established once the hydro station is in operation. This
recommendation has been included in the EMP in the Appendix F of the Appendices
document.

Figure A11.1: Flows from the Gauging Station: X2HO005 in the Nels River at
Boschrand during 4-18 August 2011.

Station no: ¥2ZHODS
Total Rain: 8.8mm
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Figure A11.2: Nels River at Boschrand:

This response was compiled by Dr. Andrew Deacon and Ralf Kalwa
September 2011
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APPENDIX E:
PUBLIC PARTICIPATION PROCESS:
Issues and Responses Report
Copy of Newspaper Advertisement
Copy of Site Advertisement
Minutes of Meetings
Copies of E Mails, Notifications and Receipt of Reports

Copies of Comments from I&AP’s
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Copy of Site Advertisement:

NOTICE OF ENVIRONMENTAL IMPACT ASSESSMENT PROCESS
PUBLIC PARTICIPATION PROCESS
INVITATION TO PARTICIPATE

Notice is given in terms of Regulation 54 of the Environmental Impact Regulations published in Government
Notice R 544 in Government Gazette No. 33306 of 18 June 2010, under Section 24 (5) of the National
Environmental Management Act, 1998 (Act. 107 of 1998) , as amended, to carry out the following activities:

Project Reference: 17/2/3/E-7: Department of Economic Development, Environment and Tourism
(Mpumalanga).

Property Description and Location: Donora Falls Hydro Project on Portion 5 of the Farm: Doornkraal 244
near the Brondal-Sabie tar road in the Ehianzeni District of Mpumalanga.

Following discussions with Department of Economic Development, Environment and Tourism,
and in terms of Government Notices R 544 a Basic Environmental Assessment is required in terms of the
following listed activities:

Government Notice: 544 of 18 June 2010 Gazette Number: 33306: Listing Notice1:

Activity 39: The expansion of canal/s, within a watercourse or within 32 metres of a watercourse, measured
from the edge of a watercourse, where such expansion will result in an increased development footprint but
excluding where such expansion will occur behind the development setback line.

Activity 52: The expansion of facilities or infrastructure for the transfer of water from and to or between any
combination of the following:

(i) water catchments,

(ii) water treatment works; or

(ii) impoundments, where the capacity will be increased by 50 000 cubic metres or more per day, but
excluding water treatment works where water is treated for drinking purposes.

Activity 9: The construction of facilities or infra structure exceeding 1000 metres in length for the bulk
transportation of water, sewage or stormwater,

(i) with an internal diameter of 0.36 metres or more; or

(ii) with a peak throughput of 120 litres per second or more; excluding where:

(a) such facilities or infra structure are for bulk transportation of water, sewage or storm water drainage
inside a road reserve; or

(b) where such construction will occur within urban areas but further than 32 metres from a watercourse,
measured from the edge of the watercourse.

Activity 11: The construction of canals............ , where such construction occurs within a water course or
within 32 metres of a watercourse, measured from the edge of the watercourse, excluding where such
construction will occur behind the development setback line.

Project Specifics include:
¢ Raise the existing weir by 500 mm.

o Enlarge the existing canal to 2m X 1.5m wide where necessary over a distance of 1278m to convey
water at 3m®second (10 800 m®hour = 259 200 m*/day).

Install a sluice gate at the end of the canal to feed the rest of the canal for the farmers downstream.
Install a pressure pipe (1.2m diameter) from the canal to the hydro station.

Generate 1.8 Mega Watt of electricity.

Build the hydro building (approx. 48sqm) with an outiet.

Construct a maintenance road to the hydro site (distance 250m and less than 4m wide).

Build 22KV overhead power line to join up with the Eskom network (400m).

The purpose of this assessment process is to investigate the impact of implementing such activities at the
Farm: Doornkraal Portion 5.

Proponent/Applicant: Consultant and Contact Person Details:
Donora Farm Hydro Pty. Ltd. RHENGU ENVIRONMENTAL SERVICES
Mr. Johan van der Merwe Contact Person: Ralf Kalwa

P. O. Box 1229 P. O. Box 1046

Nelspruit MALELANE

1200 1320
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Cell: 082 557 6199 Cell: 082 414 7088
Tel: 013 755 6186 Tel: 013 790 0553
Fax: 013 755 3162 Fax: 086 685 8003
E-Mail: alpine@lantic.net E-Mail: rhengu@mweb.co.za

in order to ensure that you are identified/registered as an interested and/or affected party please submit
your name, contact information (e-mailftelephone-/fax number) and interest in the matter in writing to the
contact person on or before 26 November 2010.

Date of Notice: 4 November 2010.

at Johan




