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Mooi-Mgeni Transfer Scheme Phase 2 

Environmental Impact Assessment 

Ecological Impact Assessment 
 

EXECUTIVE SUMMARY 
 

Introduction 

The growth in water use within the Mgeni System has been so extensive over the last number of 

years that even with water conservation and demand management in place, the system is 

severely stressed. To address this crisis the Department of Water Affairs and Forestry (DWAF) 

must obtain authorisation for the augmentation of the Mooi-Mgeni Transfer Scheme Phase 2 via 

the construction of the proposed Spring Grove Dam (MMTS –2) and appurtenant works.  

 

Description of Proposed Project 

The proposed Spring Grove Dam is located on the Mooi River approximately 2 km south-west of 

Rosetta village and approximately 8 km upstream of the existing Mearns Weir. It drains an area of 

339 km² and will have a full supply level at 1433.5 metres above sea level.  

 

The proposed MMTS-2 will encompass the following main activities, amongst others: 

1. The construction of the Spring Grove Dam, pump station and 2 measuring weirs; 

2. The construction of a transfer pipeline (including breakwater pressure tanks and the outfall 

works) from Spring Grove Dam to the Mpofana River; 

3. An artificial fish barrier weir on the Mooi River upstream of Inchbrakie Falls on the farm 

Coldstream; and 

4. A potential quarry site. The proposed quarry will be located to the east of the proposed dam 

wall to obtain materials for the building of the dam wall. 

 

Methodology 

The existing reports completed for Phase 2 were reviewed. The Red Data species discussed in 

the report was based on the species of concern obtained from SANBI, Ezemvelo KZN Wildlife, as 

well as various specialist publications. Numerous site visits were conducted during the previous 

studies. To update the information, site visits were conducted by Exigent Engineering Consultants 

on 5 January 2007 and between 7 and 8 May 2007. 

 

A sensitivity map was compiled, using GIS, which depicts the various sensitive areas on site. The 

sensitivity was based on the plant communities and its species composition, as well as providing 

possible habitat for Red Listed Fauna and Flora species. The plant communities were assigned a 
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priority category based on their conservation status, species diversity, Red Listed species status 

and the extent of transformation/degradation.  

 

General Description of the Area 

The project is located in the KwaZulu-Natal (KZN) Midlands in the vicinity of Rosetta and 

Nottingham Road. The site falls in the Tarkastad and Adelaide Subgroups of the Beaufort Group.  

Other geology in the area is the Emakwezini Formation of the Ecca Group. Both of these groups 

fall under the Karoo Supergroup.  According to Mucina & Rutherford (2006) the vegetation types 

of the study area include the Mooi River Highland Grassland, Drakensberg Foothill Moist 

Grassland and the Midlands Mistbelt Grassland.  

 

Spring Grove Dam 

A large part of the dam basin is highly impacted by cultivation, overgrazing and draining of the 

wetlands.  Only small areas are relatively undisturbed, with some highly sensitive undisturbed 

areas, especially Inchbrakie Falls.  

 

Vegetation 

Large areas of cultivated or previously cultivated fields are present and the grasslands generally 

have a low species diversity. The grasslands are fairly similar over the entire dam basin with 

small isolated pockets of woody scrub communities, on the slopes and rocky outcrops. The 

Inchbrakie Falls and its immediate surroundings contain a large number of microhabitats 

including many ephemeral habitats. These microhabitats allow the occurrence of many species 

not found anywhere else in the dam basin, some of these are rare or threatened species. One of 

these unique microhabitats is the “fynbos” type. All but one of the important flora species were 

observed at the Inchbrakie falls. Three Red Data plant species occur at the falls. These are 

Ornithogalum sephtonii, Hesperantha woodii and Crocosmia pottsii. 

 

Wetlands 

Wetlands occur within the dam basin, but also along the proposed pipeline route.  Wetlands 

comprise approximately 11% of the Upper Mooi River Catchment (UMRC), in the form of marsh 

and floodplain systems. The UMRC is dominated by the three valleys associated with the above-

mentioned rivers. The valleys are wide and characterised by undulating slopes. The rivers are 

surrounded by floodplains, many of which contain oxbow lakes. The topography of the area is 

ideal for the formation of wetlands. A total of 397 ha of wetland occur in the dam basin of which 

189.3 ha (48%) is functioning. These wetlands consist of valley bottom wetlands (61.5%) flood 

plain and oxbow wetlands (33.5%) and slope wetlands (5%) (WRP Consulting Engineers 2002b)).  
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The topography and accessibility to water east and south of the Mooi River also makes the valley 

bottom wetlands conducive to farming, thereby leading to intensive farming.  Large sections have 

thus been drained and planted for pastures or crops, causing only 43% of the valley bottom 

wetland type functioning naturally. Overgrazing has led to the erosion and deepening of the 

natural channels, thereby further altering the hydrological regime. As the floodplain is the only flat 

land on the northern section of the basin, and because it is generally drier than the valley bottom 

wetlands, it is used extensively for agricultural purposes. The floodplain is very transformed and 

only 52% is functioning naturally. The extremely wet conditions of the oxbow and pan areas 

renders them inappropriate for cultivation and these wetland portions are therefore in good 

condition. Approximately 77% of the total area of this wetland type is considered to be functioning 

naturally. Slope wetlands are less easily utilised for agriculture than the valley bottoms and are 

consequently less transformed (55% of the total area is still functioning naturally) (WRP 

Consulting Engineers 2002b). 

 

Mammals 

Two small mammal species Rhabdomys pumilio (striped mouse) and Mastomys natalensis (Natal 

multimammate mouse) were captured. Spoor of Hysterix africaeaustralis (porcupine) and Aonyx 

capensis (Cape clawless otter) were observed in the area. Some Red Data species occur in the 

dam basin including two species in the endangered category are the Oribi (Ourebia ourebi) and 

the White-tailed rat (Mystromys albicaudatus).  

 

Birds 

The Red Data species that could be affected by the dam are Wattled Crane (Grus carunculatus), 

Crowned Crane (Balearica regulorum), Blue Crane (Anthropoides paradisa), Grass Owl (Tito 

capensis), Stanley's Bustard (Neotis denhami), Bald Ibis (Geronticus calvus), African Marsh 

Harrier (Circus ranivorus), Pallid Harrier (Circus macrourus), Black Harrier (Circus maurus), 

Secretary Bird (Sagittarius serpentarius) and Lesser Kestrel (Falco naumanni). Other listed 

species, such as the Bearded Vulture (Gypaetus barbatus) are present in the area but would not 

be affected by the proposed development. Three crane species utilise the mixed 

grassland/wetland ecosystem of the upper river catchments along the escarpment, including the 

UMRC. Wattled Cranes are dependant on higher altitude sedge dominated wetlands, Crowned 

Cranes are dependent on reed dominated marshes and the Blue Crane depends on natural 

upland grassland and is less dependent on wetlands. All of these crane species can utilise 

agricultural land for foraging. Cranes are habitat specific species and the loss of habitat is 

therefore a major threat to the species. 
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Fish 

Three indigenous species occur naturally in the Mooi River above and below the Inchbrakie Falls. 

Anguilla mossambica (Longfin Eel), Barbus viviparus (Bowstripe Barb) and Barbus anoplus 

(Chubbyhead barb). Alien fish species include Ctenopharyngodonidella (Grass Carp) Micropterus 

dolomieu (Smallmouth Bass) Micropterus punctulatus (Spotted Bass) Micropterus salmoides 

(Largemouth Bass) Oncorhynchus mykiss (Rainbow Trout) and Salmo trutta (Brown Trout). The 

bass only occur below Inchbrakie Falls, which acts as a barrier and prevents invasion upstream 

of bass species. If the Bass is able to migrate upstream, it will impact on the existing trout 

industry. 

 

Amphibians 

One KZN endemic species Afrixalus spinifrons intermedius (Natal Leaf Folding Frog) occurs in 

the dam basin. However, the rest of the species are widespread in their distribution. According to 

the species database of Ezemvelo KZN Wildlife the Long-toed Tree Frog (Leptopelis 

xenodactylus), an endangered species, is also predicted to occur in the area. 

 

Reptiles 

The documentation of reptiles in the area around the Spring Grove Dam basin is limited. The 

reason for the lack of records is not understood but it may be linked to the substantial 

transformation of the vegetation communities from indigenous to agriculture. Alternatively, it may 

be that the region, because of its harsh winters, is generally poor in terms of reptile diversity. The 

distribution of the Natal Midlands Dwarf Chameleon (Brachypodion thamnobates), one of the 

reptiles that may occur in the dam basin, is restricted. 

 

Invertebrates 

Five species of mayflies (superfamily Ephermeroidea) were documented from the Mooi River 

area. Currently all but one of the originally recorded burrowing mayfly species appears to have 

disappeared. There are two species of crabs within the area, which may be affected by 

inundation from the dam. Invertebrate records for the area are those of butterflies, millipedes, 

earthworms and velvet worms. Some of the species are KZN endemics, but none are Red Data 

listed.  

 

Microclimate 

One of the concerns raised at the Public Information Meeting held on Monday 27th of March 2000 

at the Nottingham Road Farmers’ Association Hall was whether the proposed Spring Grove Dam 

would have an impact on the microclimate of the area. In an effort to establish what the possible 

effect may be on the microclimate, interviews were held with a number of specialists in this field. 

It would appear that within South Africa not much research or monitoring work seems to have 
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been undertaken with regards to the impact of dams on the microclimate. Ashton (2000), Chutter 

(2000) and Bruwer (2000) were not aware of any significant research or studies investigating this 

impact, although Chutter (2000) predicted that the effect would probably be localised.  

 

Proposed Fish Barrier Weir 

It is planned that the barrier will be approximately 5m high and a total of 113 m long. The reason 

for the Fish Barrier Weir is to act as a mitigation measure against upstream migration of Bass 

when the Inchbrakie Falls becomes inundated. The identified site is on Coldstream Farm, 

approximately 1km upstream of the Inchbrakie Falls. The north bank is generally steep, while the 

south bank has a more, gentle gradient, forming a small flood plain, which becomes inundated 

during periods of high flows. No Red Data plant species were observed on site, but Red Data 

animals utilize habitat in close proximity to the site. 

 

Receiving Streams 

The area along the Mpofana River comprises natural riparian vegetation with a mosaic of riverine 

scrub, hygrophilous grasslands and wetlands. The natural vegetation has however been modified 

to varying degrees by land use practices such as the replacement or removal of natural 

vegetation by afforestation or pasture development, erection of dam walls, erosion within the 

riparian zone and invasion by exotic/alien plant species. Working-for-Water has been very active 

in the study area and most of the alien trees, with wattle (Acacia mearnsii) as the most significant 

species, have been cleared.  

 

New and Existing Pipeline 

The proposed pipeline will lead from the Spring Grove Dam wall in an easterly direction across 

various small-holdings, joining the existing pipeline east of the R103. The diameter of the existing 

pipeline must be increased to handle higher water volumes and therefore the whole pipeline will 

be replaced and the servitude disturbed. The pipeline originates at the dam wall and cross old 

cultivated fields and a wetland in a south-easterly direction. The field was probably planted with 

Eragrostis teff for grazing. However, it is currently overgrown with invasive species. After the 

pipeline crosses the R103 it turns south and continues parallel to the road. The area along the 

pipeline is very disturbed and regularly cut. Many alien trees such as wattle (Acacia mearnii) and 

pine (Pinus sp.) occur along this section. The pipeline also crosses some wetlands between 

Nottingham Road and the outfall at the Mpofana River. Several of these wetlands are dammed or 

the wetlands resulted from the dams. A large wetland is present in the approximate location of the 

proposed outfall of the pipeline. All of these wetlands have been impacted on due to 

anthropogenic activities. Due to the disturbed status of the habitat, it is not expected that red data 

species will occur within this zone. Widespread species from the wetlands ecosystem will occur 

on the site. 
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Quarry 

The area proposed for the quarry includes a bush clump of indigenous vegetation, old fields and 

a wattle (Acacia mearnsii) tree plantation. The main quarry activities will be constraint to the 

wattle tree area as well as the old fields. It appears as if the old fields were only recently cleared 

from crops.  It is utilised by the various pioneer species, including a number of alien and invasive 

species. The cultivated fields are edged by Acacia mearnsii trees on the south-eastern side.  The 

road leading to the quarry will transect a stream and riparian zone comprising natural riparian 

vegetation. The natural vegetation has, however, been modified to varying degrees by land use 

practices such as the replacement or removal of natural vegetation by afforestation or pasture 

development, erosion within the riparian zone and invasion by exotic/alien plant species. Due to 

the disturbed status of the habitat, it is not expected that red data species will either utilise or 

occur within this zone. The riparian zone can provide habitat to sensitive species. 

 

Impact Assessment and Mitigation Measures 

The impacts of the proposed project were evaluated in terms of extent, duration, intensity, 

probability, significance and need for mitigation.  

 

Impacts of high significance are: 

o Inchbrakie Falls provides habitat to Red Data plant species and rare fynbos plant 

communities. Inundation of the falls will lead to local extinction of these species and a loss 

of plant communities. The proposed mitigation measure is to transplant these species to 

other suitable habitats, i.e. the Reekie Lynn Falls. 

o Spring Grove Dam will cover some natural grasslands in the dam basin which act as habitat 

for many flora and fauna species including the Oribi. 

o The water body will also inundate large extent of wetlands which will impact on the 

catchment integrity of the wetland system in the Upper Mooi River Catchment, loss in 

wetland functionality and biodiversity. The wetlands also act as habitat for the Crowned, 

Wattled and Blue Cranes, as well as the Oribi. The proposed mitigation measure is 

rehabilitation of wetlands in the Upper Mooi River Catchment. 

o Spring Grove Dam will inundate habitat for many fauna species. Some species may also 

experience difficulty migrating out of the dam basin. Competition for food around the dam 

may increase due to the higher density in species. It is proposed that a Nature Reserve be 

proclaimed around the dam and Strathern Farm be specifically purchased for this purpose. 

Actions can be taken to help fauna species in migrating from the rising water levels. 

o The Spring Grove Dam wall will act as a barrier for upstream movement of fish species 

especially the Longfin Eel. It is proposed that the spillway of the dam wall have a 

roughened section to provide surface for the Longfin Eel to ascend the dam wall.  
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o Inundation of Inchbrakie Falls will remove a natural fish barrier to upstream migration. This 

will provide Small-mouthed Bass the opportunity to migrate upstream into trout waters. The 

bass will most likely out-compete the indigenous fish and the trout, and have an impact on 

the existing trout-fishing industry. The proposed mitigation measure is to construct a fish 

barrier weir upstream of Inchbrakie Falls. 

o The construction of the proposed fish barrier weir may lead to a loss of habitat for aquatic 

invertebrates.  

o The transferring of water from the Mooi River to the Mgeni River will lead to raised water 

levels in the Mgeni River. This will lead to ‘drowning’ of terrestrial vegetation and the 

riverbanks will be denuded of vegetation until the new hygrophilous plant communities 

establish. The denuded areas will then be prone to erosion. It is recommended that no 

water transfers should be done at times of high natural flows in the Mgeni River. 

o The water transfer may also cause flow stability which will have a negative impact as flow 

variability is a natural occurrence and is necessary for the maintenance of biodiversity. 

Variation in the amount of water transferred is recommended.  

 

Recommendations 

Certain mitigatory measures will be necessary if approval is granted for the project.  

o The rare plant species occurring at Inchbrakie Falls can be translocated to Reekie Lynn 

Falls and Rooidraai Falls. Suitable fynbos habitat and substrates exists for these species. 

The individual plants must be removed and planted by hand and the local people can be 

involved as contractors. Professional botanists and Ezemvelo KZN Wildlife must be 

involved. 

o Degraded and relatively destroyed wetlands in the Upper Mooi River Catchment need to be 

rehabilitated to provide off-site mitigation for the loss of wetlands in the dam basin. A total 

area of 1091 ha was identified as possible wetland rehabilitation sites but unconditional 

support from landowners could only be obtained for 338 ha. Rehabilitation plans were 

compiled for the wetland with unconditional support for rehabilitation. It is recommended 

that rehabilitation work is carried out by Working-for-Wetlands, while Department of 

Agriculture and the KZN Wetlands Forum carry out the monitoring. 

o The construction of a fish barrier weir upstream of Inchbrakie Falls is proposed to prevent 

the upstream movement of Small-mouthed Bass. The proposed site has been selected at 

the most favourable position in the river from both hydraulic and environmental 

perspectives.  It is anticipated that wetlands will develop at the upper end of the weir’s 

impoundment which would beneficially serve as a habitat for small animals in the area. 

o To ensure that suitable habitat is made available for animals dependent on wetlands and 

grassland, it is proposed that Strathern Farm be acquired in its entirety. This area can then 

be retained in its natural state in future and can be proclaimed as a Nature Reserve.  
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o The Reserve in terms of Section 1(1)(xviii) of the National Water Act (Act 36 of 1998) 

(NWA) provides for the water needs of humans and the water required to protect the 

aquatic ecosystems of the water resource. The water resource operating rules for the Mooi 

River Catchment will be implemented to ensure that the Reserve requirements are met. 

The Reserve for the Mgeni River has not been determined yet, but previously determined 

flow management measures will be implemented during transfers of water. 

o An ‘Operation Noah’ can help fauna species that cannot migrate fast enough from the rising 

water levels. Special attention must be paid to the Red Listed species Oribi, Natal Leaf 

Folding Frog and the Natal Midlands Dwarf Chameleon. The Ezemvelo KZN Wildlife, The 

Endangered Wildlife Trust (EWT) Oribi Working Group, and the Crane Working Group have 

ample knowledge to provide leadership in this regard.  

 

Environmental Management Plan 

The measures discussed in the previous reports must be implemented as part of the 

Environmental Management Plan. Additional measures recommended are the establishment of a 

nature reserve around the dam and purchasing the Strathern farm for this purpose. It is also 

recommended that the dam basin is monitored when the water level starts to rise after 

construction of the dam wall is complete and that animal species are removed and translocated to 

other sites. 

 

Conclusion 

This ecological report aims to provide a status quo of the ecology on the site for the proposed 

dam basin and associated infrastructure. The features of the area are described and the impact 

of the project on the ecology is discussed. Mitigation measures are also proposed to limit the 

impact of the project. The proposed Spring Grove Dam and Appurtenant Works will have a great 

impact on the environment. However, mitigations measures were researched and discussed 

extensively and, with the implementation of these measures, will reduce the impacts significantly. 
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1. INTRODUCTION 

The growth in water use within the Mgeni System has been so extensive over the last number of 

years that even with water conservation and demand management in place, the system is 

severely stressed. To address this crisis, the Department of Water Affairs and Forestry (DWAF) 

must now obtain authorisation for the augmentation of water supply through the Mooi-Mgeni 

Transfer Scheme Phase 2 (MMTS –2).  

 

The main water source for the Durban metropolitan area, Pietermaritzburg and surrounding area 

is the Mgeni Catchment. The Mgeni Catchment is fully developed and no further water resource 

development is possible. During a period of severe drought in 1983, the Mearns Emergency 

Transfer Scheme was implemented to augment the depleting water supplies of the Mgeni System 

by transferring available water from the Mooi River. The scheme consisted of the following: 

- 3m high weir and pump station at Mearns, just downstream of the confluence of the Mooi and 

Little Mooi Rivers,  

- 13.3km long 1400mm diameter rising main to a break pressure tank situated at Nottingham 

Road; and  

- 8.3km long 900 mm diameter gravity main to an outfall structure on the Mpofana River.  

From here the water flows via the Mpofana, Lions and Mgeni rivers to Midmar Dam. The 

scheme has a maximum transfer capacity of 3.2m3/s.  Various schemes to augment the Mgeni 

System have been investigated.  

 

All options from within the Mgeni River basin proved not feasible due to the inadequate yield, 

except for the raising of the Midmar Dam wall (completed). This could however only be done in 

conjunction with an inter basin transfer scheme from a neighbouring catchment. The findings of 

the investigations led to the publishing of a White Paper C-96: “Report on the proposed Mooi-

Mgeni River Transfer Scheme” proposing an inter-basin transfer between the Mooi and Mgeni 

Rivers. Different schemes were investigated and an Environmental Impact Assessment (EIA) was 

conducted on the preferred option. This option entailed the utilisation of the existing pumping 

scheme and was named the Mooi-Mgeni Transfer Scheme 1 (MMTS-1), which comprised of: 

- An 8m high weir at Mearns (storage 4.9 million m3; Full Supply Level 1381.9 metres above sea 

level (masl)). 

- Provision of a 1.6m3/s standby pump in the existing pump station in addition to the existing two 

sets of 1.6m3/s each. 

- Raising of the Midmar Dam wall by 3.5m. 

Construction commenced in August 2001 and was completed in December 2002. 
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The water supply is still severely stressed leading DWAF to develop MMTS – 2 which comprises 

construction of the proposed Spring Grove Dam and its associated transfer system. This requires 

an EIA and this project commenced on 15 December 2006 according to the “Terms of reference 

for Mooi-Mgeni Transfer Scheme Phase 2, Spring Grove Dam and Appurtenant Works, 

Completion of the Environmental Impact Assessment Process for the proposed Spring Grove 

Dam and Appurtenant Works”. 

 

1.1 DESCRIPTION OF THE PROPOSED PROJECT 

The proposed Spring Grove Dam is located on the Mooi River approximately 2 km south-west of 

Rosetta village and approximately 8 km upstream of the existing Mearns Weir in the KwaZulu-

Natal (KZN) Midlands. It drains an area of 339 km² and will have a full supply level at 1433.5 

masl. 

 

The proposed MMTS-2 will encompass the following main activities: 

1. Construction of the Spring Grove Dam, pump station and 2 measuring weirs; 

o An Eskom switch yard at the Spring Grove pump station; 

o A river flow gauging weir on the Mooi River;  

o Realignment of the access roads to the Vaalekop South Smallholdings and the 

properties Riverholm and Inchbrakie; 

o Relocation of services such as power lines, telephone lines, as well as water and 

sewage reticulation; 

2. The construction of a transfer pipeline (including breakwater pressure tanks and the 

outfall works) from Spring Grove Dam to the Mpofana River; 

o Extension of the existing outlet works on the banks of the Mpofana River; 

o A river flow gauging weir on the Mpofana River downstream of the Mpofana outlet 

works but upstream of the Mpofana Falls; 

o A break pressure tank on Gowrie Farm at Nottingham Road; 

3. An artificial fish barrier weir on the Mooi River upstream of Inchbrakie Falls on the farm 

Coldstream; and 

4. A potential quarry site. The proposed quarry will be located to the east of the proposed 

dam wall to obtain materials for the building of the dam wall. 

 

1.2 PURPOSE AND LAYOUT OF THIS REPORT 

The purpose of this report is to provide a review of all the existing reports on the ecological 

aspects pertaining to the Spring Grove Dam and appurtenant works, to update existing 

information and obtain additional information, where gaps had been identified or new data 

available. All the ecological resources will be discussed and possible impacts arising from the 

proposed development will be predicted. Mitigation measures are also proposed. 
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This report is structured in the following way: 

·  Section 1: The introduction provides a brief introduction to the project and lists the 

completed ecological reports from previous phases of the scheme; 

·  Section 2: The methodology discusses the process followed in compilation of this report; 

·  Section 3: The description of the baseline environment provides a general description of 

the larger area; 

·  Section 4: The environment in the dam basin; 

·  Section 5: The environment at the proposed fish barrier weir; 

·  Section 6: The environment of the proposed and existing pipeline; 

·  Section 7: The environment at the proposed quarry site; 

·  Section 8: The environmental sensitivity of all the proposed development areas; 

·  Section 9: The impacts of the proposed activities on the environment is discussed; and  

·  Section 10: Recommendations for the proposed development. 

·  Section 11: Lack in environmental management measures in the Environmental 

Management Plan in discussed. 

 

1.3 PREVIOUS REPORTS 

The following reports were reviewed: 

·  The Mooi-Mgeni River Transfer Scheme: Receiving Streams Environmental Impact 

Assessment (2000). Prepared by Alletson Ecologicals, IWR-E and Institute for Cultural 

Resource Management, Natal Museum. 

·  Mooi-Mgeni River Transfer Scheme (Phase 1) Receiving Streams Environmental 

Management Plan. Prepared by Alletson Ecologicals. 2002 

·  Supporting Report 7: Biophysical Impact Assessment (WRP Consulting Engineers 2002) 

was reviewed. This report includes the following specialist studies: 

- Specialist Botanical survey report by (R. Scott-Shaw 2002) 

- Specialist Wetland survey report (D Cox 2002) 

- Specialist Fish survey report (M Coke 2002) 

- Impact of the Inundation of the Inchbrakie Falls on Trout fishing in the Upper Mooi River 

(J Alletson 2002) 

- Specialist Small mammal survey report (S Bourquin 2002) 

- Specialist Amphibian survey report (J Alletson 2002) 

- Specialist Reptile survey report (J Alletson 2002)         

- Specialist Invertebrate survey report (J Alletson 2002) 

- Specialist Bird survey report (J Alletson 2002) 

- Evaluation of microclimate (J Browne no date) 
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·  Mooi-Mgeni Transfer Scheme Phase 2: Environmental Impact Assessment. Supporting 

Report No 9: Conceptual Report. Prepared by WRP Consulting Engineers 2002. Report No 

PB V200-00-2401. 

·  Mooi-Mgeni River Transfer Scheme Phase 2: Feasibility Study. Bridging Study No. 1. 

Ecological Impact Study of Submerging the Inchbrakie Falls on the Plant Species at the 

Falls. Prepared by Landscape Dynamics in association with Eco-Agent and Isquare. 2004 

·  Mooi-Mgeni River Transfer Scheme Phase 2: Feasibility Study. Bridging Study No. 2. 

Investigation into the Provision of a Fish Barrier on the Upper Mooi River and the Related 

Socio-Economic Study.  Prepared by IWR Source-to-Sea. 2004 

·  Mooi-Mgeni River Transfer Scheme Phase 2: Feasibility Study. Bridging Study No. 3. 

Identification of wetland rehabilitation as a mitigation measure for the wetlands 

submerged in the Spring Grove Dam. Prepared by the Institute for Natural Resources. 

2004. 

·  Mooi-Mgeni Transfer Scheme Phase 2: Feasibility Study. Main Report. Prepared by Goba 

Moahloli Keeve Steyn. 2004. Report No PB V200-00-1501. 2004 

·  Mooi-Mgeni Transfer Scheme Phase 2: Feasibility Study. Supporting Report 1: Water 

Resource Analysis. Prepared by Goba Moahloli Keeve Steyn. 2004. Report No PB V200-

00-1601. 

·  Mooi-Mgeni Transfer Scheme Phase 2: Feasibility Study. Supporting Report 5: Water 

Quality. Prepared by Goba Moahloli Keeve Steyn. 2004. Report No PB V200-00-2001. 

·  Preliminary Ecological Assessment on the Mooi River and associated riparian areas on 

the farm ‘Coldstream’ above Inchbrakie Falls and Proposed Fish Barrier. Prepared by 

Sustainable Development Projects. 2006. 

·  Mooi-Mgeni Transfer Scheme Phase 2: Spring Grove Dam. Environmental Impact 

Assessment for the proposed fish barrier on the Mooi River upstream of Spring Grove 

Dam. Environmental Management Plan. Prepared by Nemai Consulting 2006. 

·  Mooi-Mgeni Transfer Scheme Phase 2: Environmental Impact Assessment. Supporting 

Report 4: Summary of Environmental Impact Assessment. Prepared by WRP Consulting 

Engineers. 2002. 

·  Mooi-Mgeni Transfer Scheme Phase 2: Environmental Impact Assessment: Bridging 

Study. The Technical Feasibility of Building a fish barrier on the Mooi River to Prevent the 

Upstream Migration of Smallmouth Bass into the Trout Water Above Inchbrakie Falls. 

DWAF Report no: P WMA 07/V20/00/0804. 2003. 

·  Proposed implementation of the Mooi-Mgeni Transfer Scheme Phase 2 (Spring 

Grove Dam and Transfer Works), DWAF Report No. P WMA 07/V20/00/1606. 2006. 
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2. APPROACH/METHODOLOGY 

This report includes a review of existing reports of which the methodology is described within 

each report. For this study, a site visit, in order to assess the habitat for the additional aspects of 

Phase 2, as well as desktop studies, were conducted.  

 

2.1 DESKTOP STUDY 

All the existing reports on the project were reviewed and the data collated. Red Data flora species 

information was obtained from the South African National Biodiversity Institute (SANBI), 

Ezemvelo KZN Wildlife, and other publications. Specialist publications (see reference list) were 

also used to verify habitat requirements and ecological information for the Red Data species with 

a possibility of occurring on the site. The available habitat on site was compared to the habitat 

requirements of all Red Data flora species potentially occurring in the area. Based on this 

assessment, Red Data species with a probability of occurring on the site were identified.  

 

2.2 SITE VISITS 

Numerous site visits were conducted during the previous studies. To update the information, site 

visits were conducted by Exigent Engineering Consultants on 5 January 2007 and 7 to 8 May 

2007. 

 

2.3 RED DATA SPECIES 

“Biodiversity is the variability amongst living organisms and the ecological complexes in which 

these organisms occur. This diversity encompasses different levels of biological organisation, 

including genes, individual organisms, populations, species, communities and landscapes, and 

includes the ecological processes within and between these organisation levels” (GDACE 2004). 

South Africa is a signatory to the United Nations Convention on Biological Diversity (1992) and, 

as such, needs to conserve biological diversity, promote the sustainable use of biological 

diversity, and ensure the fair and equitable sharing of benefits arising out of the utilisation of 

genetic resources. Principle 4(a) of the National Environmental Management Act (NEMA) (Act No 

107 of 1998) states that disturbance to ecosystems and loss of biodiversity should be avoided, 

minimised and remedied.  

 

To promote the conservation of biodiversity, species of concern have been identified by the World 

Conservation Organisation (IUCN) Red Data lists which they feel require protection. The World 

Conservation Organisation (IUCN) has three threatened categories, namely Critically 

Endangered, Endangered and Vulnerable. Species that have been evaluated according to the 

IUCN criteria and do not fall into one of the threatened categories can be classified as Least 

Concern, Near Threatened or Data Deficient (Minter et al. 2004; Hilton-Taylor 1996): 
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·  Extinct: The species are presumed extinct when extensive surveys have failed to record 

an individual. Surveys should be in known and expected habitat, at appropriate times and 

throughout its historic range. 

·  Extinct in the Wild: Exhaustive surveys in known and expected habitat, at appropriate 

times and throughout its historic range have failed to record an individual. Populations 

occur well outside the past range, in cultivation or in captivity. 

·  Critically Endangered: Species facing an extremely high risk of extinction in the wild. 

·  Endangered: These taxa are in danger of extinction and are unlikely to survive if the 

current situation continues. 

·  Vulnerable: Vulnerable species are facing a high risk of extinction in the wild. Vulnerable 

species are taxa that are likely to move into the Endangered category in the near future, if 

the factors causing the decline continue to be present. 

·  Near Threatened: Species are classified as Near Threatened when they do not meet the 

criteria for the threatened categories, but are close to classifying as threatened or will 

likely classify as threatened in the near future. 

·  Data Deficient: A species is classified as a Data Deficient when there is a lack of 

appropriate data on the distribution and/or population status of the species. The species 

may be well studied, and the biology known, but data on the abundance and/or 

distribution are not available. The category indicates that more data is required and that 

there is a possibility that the species may be classified into one of the threat categories in 

the future. 

·  Least Concern: Species that are widespread and abundant are normally included in this 

category. 

 

To promote the conservation of biodiversity, species of concern have been identified by the World 

Conservation Organisation (IUCN) Red Data lists which they feel require protection. The KZN 

Nature Conservation Act (No 29 of 1992) has identified species requiring protection within the 

provinces boundary. Red Data plant species information was obtained from SANBI and other 

publications.  

 

2.4 ECOLOGICAL SENSITIVITY MAP 

A sensitivity map was compiled, using GIS, which depicts the various sensitive areas on site. The 

sensitivity was based on the plant communities and its species composition, as well as providing 

possible habitat for Red Listed Fauna and Flora species. 

 

The plant communities were assigned a priority category based on their conservation status, 

species diversity, Red List species status and extent of transformation / degradation.  
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The conservation importance categories are: 

·  High: This category contains areas classified as natural wetlands (riverine, drainage lines 

etc), rocky outcrops, indigenous bush clumps and little impacted pristine grassland areas. 

These communities have a limited alien species invasion and Red List species occur. 

These areas must be conserved and not developed. 

·  Medium: These are communities that are moderately transformed / disturbed with both 

alien invasive species and a large proportion of indigenous species. These are areas that 

require mitigation measures should development occur within these areas. 

·  Low: These areas consist of alien plantations, agricultural areas and previously disturbed 

areas that have a large percentage of alien species invasion. The possibility of Red Data 

species occurring within these areas is highly unlikely. These areas have little 

conservation value and could be considered for development with correct management 

measures.  

 

3. GENERAL DESCRIPTION OF THE AREA 

3.1 LOCATION 

The project is located west of the N3 between the towns of Mooi River and Howick. The proposed 

dam wall of the Spring Grove Dam is located west of the town of Rosetta. The dam extends 

south-west on farm and small-holding properties. The proposed pipeline starts at the dam wall in 

an easterly direction across small-holdings. It crosses the R103 and turns south towards the town 

of Nottingham Road, from there it turns south-east towards the outlet at the Mpofana River. The 

proposed quarry is located east of Rosetta (Figure 1).  
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Figure 1. Locality of the proposed Spring Grove Dam and associated infrastructure. 

 

3.2 GEOLOGY 

The site falls in the Tarkastad and Adelaide Subgroups of the Beaufort Group.  Other geology in 

the area is the Emakwezini Formation of the Ecca Group. Both of these groups fall under the 

Karoo Supergroup. The Adelaide Formation consists of grey and reddish-brown mudstone and 

fine-grained sandstone. It is exposed in the southern part of the KZN Midlands. The Tarkastad 

Formation consists of fine to medium-grained sandstone and blue and green mudstone. It is 

parent material to much of the good agricultural land and diverse grasslands (Perkins 1997). The 

Emakwazini Formation consists of shale and sandstone (Figure 2).  The soil is usually poorly 

drained and shallow. 
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Figure 2. The Geology of the Site. 

 

3.3 VEGETATION 

The study area is located in the Highland Sourveld according to Acocks (1988), and Moist Upland 

Grassland according to Bredenkamp et al. (1996). Being a predominantly sour grassland, it is 

dominated by grasses such as Themeda triandra, Heteropogon contortus, Tristachya leucothrix, 

Eragrostis curvula and Elionurus muticus. Traces of fynbos species also occur in the area and 

include Cliffortia species, Erica species and Anthospermum aethiopicum (Bredenkamp et al. 

1996). 

 

In the Tugela catchment area, Edwards (1967) distinguished between five types of vegetation, 

namely (a) aquatic and hygrophilous vegetation, (b) grasslands on rocky outcrops and shallow 

soils, (c) dry transitional and savanna type grasslands, (d) moist grasslands, and (e) secondary 

grasslands. Aquatic vegetation consists of aquatic communities, reed swamps and fringing 

hygrophytes, sedge meadows and hygrophilous grass meadows.  This vegetation type occurs in 

vleis, pans, rivers and streams. With decreasing soil moisture around watercourses there is a 

zonation of vegetation from aquatic species to reed swamp and fringing hygrophytes, to sedge 

meadow and to hygrophilous grass meadow. This zonation of vegetation becomes more complex 

with substrate variations and flood disturbances.  

 

Moist or sour grassland occurs mostly on acidic and leached soils. Common grasses are 

Themeda triandra, Tristachya leucothrix, Heteropogon contortus and Eragrostis species. Species 

such as Alloteropsis semialata, Brachiaria serrata, Setaria species and Harpochloa falx also 
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occur. Helichrysum aureonitens and Pteridium aquilinum are forbs that increase under poor veld 

management.  Shrubs such as Aster filifolius and Cliffortia repens tend to become dominant 

under heavy disturbance regimes (Edwards 1967).   

 

3.3.1 Vegetation types 

According to Mucina & Rutherford (2006) most of the dam basin, fish barrier weir and quarry 

falls within the Mooi River Highland Grassland, but a small eastern portion of the dam basin is 

located in the Drakensberg Foothill Moist Grassland. The northern portion of the proposed 

pipeline is located within the Drakensberg Foothill Moist Grassland, and the south-eastern 

portion of the pipeline is located within the Midlands Mistbelt Grassland. The wetlands are 

classified as the Eastern Temperate Freshwater Wetlands vegetation type (Figure 3).  

 

The Mooi River Highland Grassland occurs on a rolling and partly broken landscape and is 

dominated by grass species such as Diheteropogon filifolius, Eragrostis curvula, E. plana, E. 

racemosa, Heteropogon contortus, Microchloa caffra, Monocymbium ceresiiforme, Panicum 

ecklonii, P. gilvum, Sporobolus africanus, Themeda triandra, Tristachya leucothrix, Alloteropsis 

semialata, Andropogon schirensis, Cynodon dactylon and Digitaria monodactyla. A large number 

of herbs may also be present including Acalypha depressinerva, Berkheya setifera, Geranium 

ornithopodioides, Pentanisia prunelloides, Salvia repens and Sebaea grandis. The vegetation 

type has been classified as Vulnerable, with only a small portion statutorily conserved in the 

Swamp Nature Reserve. Approximately a quarter of the area has been transformed through 

cultivation or plantations and the areas are infested by alien and invasive woody plants such as 

Acacia dealbata, Rubus species, Melia azedarach, Sesbania punicea, Populus species and 

Eucalyptus species. The vegetation type is a drier version of the Drakensberg Foothill Moist 

Grassland (Mucina & Rutherford 2006). 
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Figure 3. Vegetation type according to Mucina & Rutherford (2006). 

 

The Drakensberg Foothill Moist Grassland vegetation type has grass species such as 

Diheteropogon filifolius, Elionurus muticus, Eragrostis capensis, E. chloromelas, E. curvula, E. 

plana, E. racemosa, Heteropogon contortus, Microchloa caffra, Monocymbium ceresiiforme, 

Panicum natalense, Rendlia altera, Sporobolus africanus, Themeda triandra, Thrachypogon 

spicatus and Tristachya leucothrix. Important forbs include Helichrysum simillimum, Senecio 

retrorsus, Acalypha depressinerva, Ajuga ophrydis, Conyza pinnata, Dicoma anomala, Euryops 

laxus, Haplocarpa scaposa, various Helichrysum species, Kohautia amatymbica, Pentanisia 

prunelloides, Sebaea sedoides and Vernonia natalensis. The vegetation type is classified as 

Least Threatened, although only 2% to 3% of the vegetation type is statutorily conserved. Almost 

20% of the vegetation type has been transformed for cultivation, plantations and urban sprawl. 

Alien woody species include Rubus species, Acacia dealbata and Solanum mauritianum (Mucina 

& Rutherford 2006). 

 

Important species in the Midlands Mistbelt Grassland include Andropogon appendiculatus, 

Aristida junciformis, Diheteropogon filifolius, Eragrostis plana, Hyparrhenia hirta, Sporobolus 

africanus, Themeda triandra, Tristachya leucotrix, Alloteropsis semialata, Andropogon schirensis, 

Brachiaria serrata, Cymbopogon caesius, C. nardus, Digitaria diagonalis, D. tricholaenoides, 

Diheteropogon amplectens, Elionurus muticus, Eragrostis capensis, E. curvula, E. racemosa, 

Eulalia villosa, Harpochloa falx, Heteropogon contortus, Loudetia simplex, Paspalum dilatatum, P. 
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urvillei, Panicum aequinerve, P. ecklonii, P. natalense, Setaria nigrirostris and S. sphacelata and 

forbs such as Acalypha glandulifolia, Acanthospermum autrale, Berkheya rhapontica, B. setifera, 

Commelina africana, Conyza pinnata, Eriosema salignum, Indigastrum fastigiatum, Kohautia 

amatymbica, Nidorella, auriculata, Thunbergia atriplicifolia, Vernonia dregeana and Wahlenbergia 

undulata. This vegetation type is classified as Endangered and is one of the most threatened 

vegetation types in KZN. Less than 5% of the vegetation type is statutorily conserved and more 

than half of the vegetation type is transformed for cultivation, plantations and urban sprawl. 

Overgrazing and uncontrolled fires also pose a threat to the vegetation type. This vegetation type 

is an important, but not yet formally recognised, centre of endemism (Mucina & Rutherford 2006). 

 

The Eastern Temperate Freshwater Wetlands are dominated by a large number of grass and 

sedge species. Important species include Cyperus congestus, Agrostis lachnantha, Carex 

acutiformis, Eleocharis palustris, Eragrostis plana, E. planiculmis, Fuirena pubescens, Imperata 

cylindrica, Leersia hexandra, Paspalum dilatatum, P. urvillei, Schoenoplectus decipiens, Scleria 

dieterlenii, Setaria sphacelata, Andropogon appendiculatus, A. eucomis, and various Cyperus, 

Fimbristylus and Pycreus species. Reed and sedge beds occur in some areas and may be 

dominated by Phragmites australis, Schoenoplectus corymbosus, Cyperus immensus, Typha 

capensis or Carex cernua. Approximately 5% of the vegetation type is conserved in various 

reserves and two RAMSAR sites. Approximately 15% has been transformed through cultivation, 

plantations and urban areas. Intensive grazing and the utilisation of pans and lakes for watering 

livestock also have a major impact on the vegetation type (Mucina & Rutherford 2006). 

 

4. SPRING GROVE DAM 

4.1 DISTURBANCE 

A large part of the dam basin is highly impacted by cultivation, overgrazing and draining of the 

wetlands (Figure 4). Only small areas are relatively undisturbed, with some highly sensitive 

undisturbed areas, especially Inchbrakie Falls.  
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Figure 4.  Disturbance in the proposed Spring Grove Dam basin. 

 

4.2 LAND USE 

The largest part of the dam basin is currently under cultivation. Some areas are grazed and 

overgrown with alien species (Figure 5).  
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Figure 5.  Land uses within and around the dam basin. 

 

4.3 VEGETATION 

The original specialist botanical survey was undertaken by Dr. R. Scott-Shaw (Ezemvelo KZN 

Wildlife).  Wetlands are discussed in Section 4.4. 

 

4.3.1 Methodology 

Field visits were conducted from January to May 2000. Ground surveys were conducted for six 

days in most of the natural areas of the dam basin. The different vegetation classes and zones 

were mapped and indicated on geo-referenced aerial photographs. At potentially sensitive sites 

voucher specimens of the plants were collected for later identification. Approximately 200 

specimens were collected. The natural grassland was evaluated for its conservation value and 

level of disturbance. The average number of species per square meter was also determined 

(species richness). Red Data species and plants of medicinal value were also noted. Due to the 

fact that the survey was conducted from January to May the spring flowering species were not 

included in the survey, but it is unlikely that many more important species may utilise the site 

(WRP Consulting Engineers 2002). 
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4.3.2 Grasslands 

The grassland is fairly similar over the entire dam basin, grassland with small isolated pockets of 

woody scrub communities dominated by Leucosidea sericea on steep, cool slopes and rocky 

outcrops. The grassland composition indicates many years of heavy selective grazing and the 

forb diversity is diminished. The few remaining near-pristine dry grasslands are in inaccessible 

areas that is either steep or rocky (0.5% of the dam basin area). The hygrophilous grasslands 

have been impacted the most. Natural grasslands cover approximately 40% of the dam basin and 

transformed grasslands cover 60% (WRP Consulting Engineers 2002a).  

 

 

Figure 6. Vegetation at the site of the dam wall. 

 

4.3.3 Riparian zone 

The riparian zone of the Mooi River is severely invaded by alien species for along at least 80% of 

the river in the dam basin (Figure 7). Species of high density include Salix babylonica and S. 

fragilis (WRP Consulting Engineers 2002a).  
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Figure 7. Grassland with riparian area. Note high density of 

alien tree species. 

 

4.3.4 Inchbrakie Falls 

Inchbrakie Falls consists of several cascades with islands and wet and dry cliffs. The Inchbrakie 

Falls and its immediate surroundings contain a large number of microhabitats including many 

ephemeral habitats. These microhabitats allow the occurrence of many species not found 

elsewhere in the dam basin as well as rare or threatened species (Figure 8).  

 

One of these unique microhabitats is the “fynbos” type with Passerina drakensbergensis, P. 

montana, Euclea coriacea, Erica woodii, Anthospermum monticola and Cliffortia repens (Figure 

9). All but one of these important flora species were observed at the Inchbrakie falls (WRP 

Consulting Engineers 2002a). When compared with other waterfalls in the area the vegetation on 

the edge, islands and seasonal pools of the Inchbrakie Falls is unique (Landscape Dynamics 

2004). 

 

 

Figure 8. Inchbrakie Falls. 
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Figure 9. Rare fynbos vegetation at Inchbrakie Falls. 

 

4.3.5 Red Listed Plant Species 

Three Red Listed plant species were identified in the dam basin, and all of them utilise the habitat 

around the Inchbrakie Falls. These species were Ornithogalum sephtonii (Rare), Hesperantha 

woodii (Rare) and Crocosmia pottsii (Near Threatened) (WRP Consulting Engineers 2002a). 

Table 1 identifies the important species that were noted within the dam basin during previous 

ecological reports. A list has been obtained from Ezemvelo KZN Wildlife with Red Data species 

that are predicted to occur there (Table 2). 

 

Table 1. Important plant species present in the dam basin, as identified in previous 

reports.  

Species 
Status according to WRP 

Consulting Engineers (2002a) 

Status according to Landscape 

Dynamics (2004) 

Alepidea amatymbica Becoming rare Widespread 

Anthospermum monticola 
Rare and habitat specific; Outlier of 

distribution range 
Rare in KZN. Do not transplant well 

Cliffortia repens 
Rare and habitat specific; Outlier of 

distribution range 
Widespread 

Crassocephalum 

crepidoides 
Outlier of distribution range Widespread 

Crocosmia pottsii Red Listed: Near-threatened Rare 

Dierama latifolium Outlier of distribution range Of conservation importance 

Dierama robustum KZN endemic Of conservation importance 

Erica woodii Outlier of distribution range Widespread 

Euclea coriacea Outlier of distribution range Fairly rare – no need to transplant 

Eucomis montana  KZN endemic 
Is probably Eucomis autumnalis 

subsp clavata  

Euphorbia clavaroides Rare and habitat specific Widespread 
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Euphorbia striata Rare Widespread 

Habenaria tridens 
Rare and habitat specific; Outlier of 

distribution range 
Rare 

Hesperantha woodii Red Listed: Rare Rare 

Nerine pancratioides Becoming rare Rare 

Ornithogalum sephtonii Red Listed: Rare Rare 

Passerina 

drakensbergensis 

Rare and habitat specific; Outlier of 

distribution range 

Possibly confused with Passerina 

montivaga. Widespread. 

Passerina montana 
Rare and habitat specific; Outlier of 

distribution range 
Widespread 

Rhus gerrardii 
Rare and habitat specific; Outlier of 

distribution range 
Widespread 

Rhus krebsiana Rare Fairly rare – no need to transplant 

Salix mucronata Rare Widespread 

Schizostylis coccinea Becoming rare Rare  

*Source: WRP Consulting Engineers (2002a), Landscape Dynamics (2004) 

 

Table 2. Red Listed Plant Species in the dam basin, as identified by KZN Wildlife, 2007. 

Species Habitat Description 
Presence on 

site? 

Aloe saundersiae 
Has a very narrow altitudinal range of between 1200 

and 1300masl 
No 

Asclepias woodii 600-1400m Possible 

Bowiea volubilis Forest margins among rocks. Up to 1800m. No 

Bulbine inflata Rocky hillsides Possible 

Dierama pumilum Mountain grassland Possible 

Encephalartos friderici Grassland, rocky outcrops. 750-1550m Possible 

Gerbera aurantiaca Rocky grassland 800-1800m Possible 

Kniphofia latifolia 
Grassy slopes, riverbanks and moist depressions. 

From 850-1000m 
Possible 

Ocotea bullata High-rainfall forests No 

Schizoglossum ingomense 1200-1500m Possible 

Scilla natalensis Cliffs and rocky slopes No 

Senecio exuberans ?-305m No 

Stachys rivularis Approximately 1500m Possible 

Syncolostemon latidens 

In and around forest margins in the mistbelt grassland 

area. The species occurs on the Natal Group 

Sandstone 

No 

Watsonia canaliculata In hard clay soils in mistbelt grassland Possible 
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4.4 WETLANDS  

Cox described the status and importance of wetlands in general, as well as the conditions of the 

wetlands in the Upper Mooi River Catchment (UMRC) (WRP Consulting Engineers 2002b).  

Wetlands occur within the dam basin, but also along the proposed pipeline route. This section is 

therefore also applicable to the proposed pipeline transfer scheme. 

 

Wetlands are considered important natural resources, not only in South Africa, but also in the rest 

of the world. They provide both direct and indirect benefits to the surrounding communities as 

well as downstream users. Wetland types are the product of their position in the landscape, 

climate, topography and hydrological regime and each wetland type performs unique and 

important functions. Forty-five to 50% of the wetlands in KZN have been lost (WRP Consulting 

Engineers 2002b).  

 

Wetlands comprise approximately 11% of the UMRC, in the form of marsh and floodplain 

systems. For the purpose of the report the boundaries of the UMRC are the N3 in the east, and 

the eastern boundary of the Uhkhahlamba-Drakensberg World Heritage Site. The southern 

boundary follows the Loteni Road which leaves the R103 at Nottingham Road in a westerly 

direction. The northern boundary is the Giants Castle road which runs westward out of Mooi River 

(Figure 10).  

 

The UMRC includes the Hlatikulu River which flows into the Little Mooi River, which flows into the 

Mooi River just south of the town of Mooi River. The Spring Grove Dam is located upstream of 

the confluence with the Little Mooi River. The UMRC is dominated by the three valleys associated 

with the above-mentioned rivers. The valleys are wide and characterised by undulating slopes. 

The rivers are surrounded by floodplains, many of which contain oxbow lakes. The topography of 

the area is ideal for the formation of wetlands. 
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Figure 10. Extent of Upper Mooi River Catchment. 

 

Various activities impact on the wetlands in the UMRC. These activities include agriculture 

(Figure 11), damming, and draining of the wetlands (Figure 12). 

 

  

Figure 11. Agriculture in the wetlands in the 

dam basin. 

Figure 12. A drain running through the 

wetland (WRP Consulting Engineers 2002b). 
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4.4.1 Methodology 

The wetlands and cranes survey were undertaken by D. Cox (Institute for Natural Resources) and 

K. McCann (Crane Foundation). Wetland assessments were undertaken by WRP Consulting 

Engineers (2002b). 

 

4.4.1.1 Wetland Delineation and Digital Capture 

Wetlands were identified and delineated on hard copies of 1:2 000 aerial photographs in 

conjunction with 1:10 000 orthophotographs with 5m contour intervals. The slope and topography 

were the main factors influencing the extent and shape of the wetlands. Ground-truthing was 

conducted during a two day site visit and each wetland was given a unique identification number. 

The polygons were then captured digitally and the Full Supply Level (FSL) of the dam was 

overlaid on the wetland layer to determine which wetlands will be inundated (WRP Consulting 

Engineers 2002b). 

 

4.4.1.2    Wetland classification 

The wetlands in the dam basin have been classified as ‘palustrine wetland’’. This category groups 

together vegetated wetlands traditionally called marshes, swamps, bogs, fens and vleis (WRP 

Consulting Engineers 2002b).  

 

4.4.1.3 Wetland Assessment 

The following information was captured on the wetlands (WRP Consulting Engineers 2002b): 

·  Dominant vegetation within each of the wetland zones; 

·  Land-uses within the wetland and immediate catchment; 

·  Important or Red Listed species unique to wetlands; 

·  Total wetland area affected by negatively impacting land-use; 

·  Total area of the immediate catchment affected by negatively impacting land-uses; and 

·  Area of the wetland with wetland vegetation and soil wetness comparable to the soil 

wetness indicators observed during soil sampling. 

 

In order to summarise the general status of the wetlands and therefore their relative importance, 

each wetland was allocated a ‘functional value’ (%). The functional value gives an indication of 

the extent of the wetland that is still in a ‘natural’ degree and to what extent the wetland still 

functions naturally. The following criteria are evaluated in determining the functional value (WRP 

Consulting Engineers 2002b):  

- Total area of the wetland where land use has a negative impact; 

- Total area of the immediate catchment affected by the negative land use impact. The condition 

of a wetland is directly related to land-use within its immediate catchment and the situation in 

the broader context; and 
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- The area of wetland in which wetland vegetation occurs and the soil exhibits a degree of 

saturation (WRP Consulting Engineers 2002b). 

 

4.4.2 Results 

A total of 397 ha of wetlands occur in the dam basin of which 189.3 ha (48%) are functioning. The 

topography of this area can be classified as flat to undulating. The largest area of wetlands is the 

Valley Bottom wetlands, which comprise 61.5% of the wetland area in the entire dam basin, with 

smaller areas of floodplain, oxbow and slope wetlands. The topography and accessibility to water 

east and south of the Mooi River also makes the valley bottom wetlands conducive to farming, 

thereby leading to intensive farming.  Large sections have thus been drained and planted for 

pastures or crops, causing only 43% of the valley bottom wetland type functioning naturally. 

Overgrazing has led to the erosion and deepening of the natural channels, thereby further altering 

the hydrological regime (WRP Consulting Engineers 2002b).  

 

Table 3. Summary of the different wetland types within Spring Grove Basin and the 

proportion of their total area which is functioning naturally. 

Wetland Type 
No of 

Wetlands 

Total Area 

(ha) 

Functional 

Area (ha) 

Functioning % 

of Total Area 

Valley Bottom  3 244 106 43% 

Floodplain  7 118 61 52% 

Oxbow  5 15 11.5 77% 

Slope  2 20 11 55% 

 

The area north and west of the Mooi River only constitutes 28% of the total dam area (Figure 13). 

The reason being that apart from the extensive floodplain, the land rises steeply away from the 

river towards the Full Supply Level (FSL). This topography has only allowed for the creation of a 

flood plain within which smaller oxbow type wetlands occur. The flood plain and oxbow wetlands 

constitute 27% of the total wetland area within the dam basin. Of this total, the oxbow wetlands 

only contribute (3.5%). As the floodplain is the only flat land on the northern section of the basin, 

and because it is generally drier that the valley bottom wetlands, it is used extensively for 

agricultural purposes. The floodplain is highly transformed and only 52% is functioning naturally. 

The extremely wet conditions of the oxbow and pan areas renders them inappropriate for 

cultivation and these wetland portions are therefore in good condition and approximately 77% of 

the total area of this wetland type is considered to be functioning naturally. Slope wetlands are 

less easily utilised for agriculture than the valley bottoms and are consequently less transformed 

(55% of the total area is still functioning naturally) (WRP Consulting Engineers 2002b). 
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Figure 13. Wetlands in the Spring Grove Dam basin. 

 

4.5 MAMMALS 

The general small mammal survey was undertaken by S. Bourquin (University of Natal). Small 

mammals were sampled along the Mooi River, in the Spring Grove Dam area, from 24 May to  

27 May 2000. Sherman live traps and snap-traps, baited with peanut butter and oats or apple 

pieces were set in a number of different habitats. These habitats were selected as representative 

of the area that will be flooded by the proposed dam. They included riverine areas, vlei, 

grassland, and various man-made habitats such as fields, hay bales and rubble heaps (WRP 

Consulting Engineers 2002e). 

 

4.5.1 Results 

Two small mammal species Rhabdomys pumilio (striped mouse) and Mastomys natalensis (Natal 

multimammate mouse) were captured. Both R. pumilio and M. natalensis are very common in 

KZN. Spoor of Hysterix africaeaustralis (porcupine) and Aonyx capensis (Cape clawless otter) 

were observed in the area. 

 

R. pumilio is by far the most dominant small mammal species collected in the mesic grassland–

dominated habitats in the province, while both have broad habitat tolerance and are thought to be 

pioneer species in the colonisation of disturbed sites. Otomys sp. and shrews in the vlei areas as 

well as the presence of otters in the river have been reported. A WRP Consulting Engineers 
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(2002e) list of mammals that have been recorded from the quarter degree square in which the 

study area falls, which was obtained from KZN Ezemvelo Wildlife. These are presented in Table 4 

and their Red Data listing is indicated. All habitat types sampled were dominated by the two 

species captured, which are generalist species and so are expected to be widespread (WRP 

Consulting Engineers 2002e). Species in normal text indicate species widespread to the area and 

Black Bold is not considered threatened due to data deficiency. Red bold indicates species of 

conservation concern.  

 

Table 4. Mammals that may utilise the dam basin from the Ezemvelo KZN Wildlife 

Database 

Order Insectivora 

Species name Common name Red Data listing 

Cryptomys hottentotus  Common Molerat  Least Concern 

Hysterix africaeaustralis  Porcupine  Least Concern 

Suncus varilla  Lesser Dwarf Shrew  Data Deficient 

Suncus infinitesimus  Least Dwarf Shrew  Data Deficient 

Crocidura cyanea  Reddish-grey Muskshrew  Data Deficient 

Otomys irroratus  Vlei Rat  Least Concern 

Amblyosomus hottentotus  Hottentot Golden Mole  Data Deficient 

Order Rodentia 

Crocidura mariquensis  Swamp Muskshrew  Data Deficient 

Otomys angoniensis  Angoni Vlei Rat  Least Concern 

Myosorex varius  Forest Shrew  Data Deficient 

Mystromys albicaudatus  White-tailed Rat  Endangered 

Dendromus melanotis  Grey Climbing Mouse  Least Concern 

Dendromus mesomelas  Brant©s Climbing Mouse  Least Concern 

Lemniscomys rosalia  Single-striped Mouse  Data Deficient 

Rhabdomys pumilio  Striped Mouse  Least Concern 

Grammomys dolichurus  Woodland Mouse  Data Deficient 

Mus musculus  House Mouse  Least Concern 

Mus minutoides  Pygmy Mouse  Least Concern 

Mastomys natalensis  Natal Multimammate Mouse  Least Concern 

Mastomys coucha  Multimammate Mouse  Least Concern 

Graphiurus murinus  Woodland Dormouse  Least Concern 

Order Carnivora 

Ichneumia albicauda  White-tailed Mongoose  Least Concern 

Atilax paludinosus  Water Mongoose  Least Concern 

Poecilogale albinucha  Striped Weasel  Data Deficient 

Ictonyx striatus  Striped Polecat  Least Concern 

Lutra maculicollis  Spotted-necked Otter  Near Threatened 

Leptailurus serval  Serval  Near Threatened 

Genetta tigrina  Large-spotted Genet  Least Concern 
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Herpestes ichneumon  Large Grey Mongoose  Least Concern 

Aonyx capensis  Clawless Otter  Least Concern 

Caracal caracal  Caracal  Least Concern 

Canis mesomelas  Black-backed Jackal  Least Concern 

Order Artiodactyla 

Damaliscus pyrgargus phillipsi  Blesbok  Least Concern 

Sylvicapra grimmia  Grey Duiker  Least Concern 

Ourebia ourebi  Oribi  Endangered 

Tragelaphus scriptus  Bushbuck  Least Concern 

Taurotragus oryx  Eland  Least Concern 

 

The Oribi (Ourebia ourebi) is confined to open grasslands with gentle topography at lower 

altitudes (Friedmann and Daly 2004). It favours moist grassland on flat to undulating terrain 

where there is both short and long grass in the same year. Oribi occur in pairs or small family 

groups as they feed selectively on highly nutritious food and concentrated populations prevent 

them from grazing too selectively (Rowe-Rowe, no date). The main factors impacting on its 

survival is the loss of habitat due to afforestation and a decrease in quality of habitat due to 

cultivation and poor veld management. This species is classified as Endangered according to 

Friedmann and Daly (2004). Oribi has been observed in the proposed dam basin area in the past 

(Figure 14).  

 

 

Figure 14. Cultivated fields in dam basin with Oribi grazing. 

 

The White-tailed rat (Mystromys albicaudatus) prefers sandy soils with good cover. The habitat 

for this species is mostly under threat due to agricultural practises in the temperate zones 
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(Friedmann and Daly 2004). This species is classified as Endangered according to Friedmann 

and Daly (2004). 

 

Ezemvelo KZN Wildlife indicated in 2007 that the only Red Data species predicted to be present 

in the area is the Rough-haired golden mole (Chrysopalyx villosus). This species is critically 

endangered and occurs in grassland especially along the fringes of marshes and vleis. Although 

this is the only species indicated, the list provided in Table 4 must not be disregarded as the 

species have been recorded in the grid. 

 

4.6 BIRDS 

Mr J. Alletson (Alletson Ecologicals 2002) conducted the specialist bird survey. Birds are highly 

mobile animals and forage over large areas. Much of the vegetation in the dam basin is either 

converted to cultivated lands or has been subjected to some other form of agricultural 

disturbance. As a result, the original bird assemblage has already been much depleted. 

 

4.6.1 Red Data species  

According to Johnson (2000), the Red Data species that could be affected by the dam are listed 

in Table 5 below. Other red-listed species, such as the Bearded Vulture (Gypaetus barbatus) are 

present in the area but would not be affected by the proposed dam (WRP Consulting Engineers 

2002i). This list corresponds to the Red Data species list obtained from Ezemvelo KZN Wildlife in 

2007. 

 

Table 5. Red Data bird species that could utilise habitat in the dam basin (WRP 

Consulting Engineers 2002i) 

Species name Common name Local status Global status 

Anthropoides paradisa  Blue Crane  Vulnerable Vulnerable 

Balearica regulorum  Crowned Crane  Vulnerable   

Circus macrourus  Pallid Harrier  Near threatened  Near threatened 

Circus maurus  Black Harrier  Near threatened Near threatened 

Circus ranivorus  African Marsh Harrier  Vulnerable  

Falco naumanni  Lesser Kestrel  Vulnerable Vulnerable 

Geronticus calvus  Bald Ibis  Vulnerable Vulnerable 

Grus carunculatus  Wattled Crane  Critical  Vulnerable 

Neotis denhami  Stanley©s Bustard Vulnerable  

Sagittarius serpentarius  Secretary Bird  Near threatened  

Tito capensis  Grass Owl  Vulnerable  
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4.6.2 Cranes 

Cox discussed the impact of the proposed dam on cranes of the wetlands in the UMRC (WRP 

Consulting Engineers 2002b). Three crane species utilise the mixed grassland/wetland 

ecosystem of the upper river catchments along the escarpment, including the UMRC. Wattled 

Cranes (Bugeranus carunculatus) are dependant on higher altitude sedge dominated wetlands 

for breeding and the Crowned Cranes (Balearica regulorum) on reed dominated marshes of these 

areas. The Blue Crane (Anthropoides paradiseus) depends on natural upland grassland and is 

less dependent on wetlands for their survival. All of these crane species can utilise agricultural 

land for foraging. Cranes often use specific lands and traditional feeding sites years in a row and 

these areas are vital for flocks of non-breeding immature cranes and the loss of habitat is 

therefore a major threat to the species. Seventy-five Blue Crane individuals inhabit the KZN 

Midlands as well as 340 Crowned Cranes and 120 Wattled Cranes. The Eskom Red Data Book 

of the Birds of Southern Africa listed Blue and Crowned Crane as ‘vulnerable’ and Wattled Crane 

as ‘critically endangered’ (WRP Consulting Engineers 2002b). Figure 15 indicates the distribution 

of Cranes in the UMRC. 

 

 

Figure 15. Cranes in the Upper Mooi River Catchment. 

 



 

 

MMTS-2 Ecological report   

 

28 

4.6.2.1 Methodology 

The individual crane breeding pairs and non-breeding flocks in the vicinity of the proposed dam 

were identified. The home ranges of the breeding pairs of Blue and Crowned Cranes were 

determined using all sighting information for these pairs and the ArcView GIS Animal Movement 

extension. The home ranges for each were then overlaid on the proposed Spring Grove dam to 

determine the percentage of overlap with the dam and the degree of loss of home range habitat 

through the inundation (WRP Consulting Engineers 2002b). 

 

4.6.2.2 Results 

There are two Blue Crane pairs that are impacted by the dam site. The inundation of this dam will 

in no way affect the actual nest site of this pair, but only affects the foraging area, resulting in a 

loss of 20.8 % of its overall home range. There are two pairs of Crowned Cranes which will be 

affected by the inundation of the Spring Grove Dam. As with the Blue Cranes, the individual 

nesting sites of each pair will not be affected by the inundation. However, only one of the pairs 

will be affected to any degree, in this case up to 12.8% of the foraging habitat of this pair’s home 

range will be lost through the inundation. A single non-breeding flock of Crowned Crane uses the 

proposed dam basin extensively for foraging. This group of cranes are non-breeding birds and, 

therefore, are not tied to breeding territories. There are no Wattled Crane breeding pairs which 

utilise any area within the dam basin as a nest or foraging site. The area in the basin (cropland) 

is, however, utilized annually by a flock of immature Wattled Cranes, which ranges in size from 

approximately 30 to 50 (WRP Consulting Engineers 2002b).  

 

4.7 FISH 

The proposed Spring Grove Dam would inundate a section of scheduled trout water above the 

Inchbrakie Falls, as well as the falls themselves. In addition, a section of the Mooi River and a 

number of farm dams containing bass below the falls will also be inundated. The possible impact 

of the dam on fish and fishing in the area was investigated by M.M. Coke of Ezemvelo KZN 

Wildlife (WRP Consulting Engineers 2002c). 

 

4.7.1 Methodology 

The study area comprised the Mooi River and its catchment from Reekie Lynn Falls, near 

Kamberg Nature Reserve, to Rosetta, with particular emphasis on the basin and catchment of the 

proposed dam. The fish survey was undertaken in the general vicinity of the proposed Spring 

Grove Dam basin and in the UMRC (WRP Consulting Engineers 2002c).  

 

The two fish barriers of importance are the Inchbrakie Falls and the proposed dam wall. Particular 

attention was given to sampling the fish in the incremental catchment between the falls and the 

dam wall site and in the catchment upstream of the falls. The fish surveys were conducted 
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primarily through electro-fishing although reference was also made to the Ezemvelo KZN Wildlife 

Species Database and to interviews with some landowners (WRP Consulting Engineers 2002c).  

 

4.7.2 Indigenous fish species 

Three indigenous species occur naturally in the Mooi River above and below the Inchbrakie Falls. 

These are Anguilla mossambica (Longfin Eel), Barbus viviparus (Bowstripe Barb) and Barbus 

anoplus (Chubbyhead barb) (IWR Source-to-Sea 2005). Barbus natalensis (Scalies) do not occur 

above Inchbrakie Falls (WRP Consulting Engineers 2002c).  

 

The Longfin Eel (Anguilla mossambica) is endemic to southern Africa. The conservation status of 

the eels is unknown but they have been restricted in their upstream distribution by some large 

dams. Longfin eels prefer deep pools of more than a meter in depth with rocky overhangs or 

boulder refuges. Fish and crabs tend to be the dominant prey but frogs are also an important 

dietary component. This species spawn in the sea close to estuaries and enter the estuaries in 

spring and summer. They continue their upstream migration and can leave the water and ascend 

obstacles such as dams and waterfalls but moisture is required for them to cling to any surface 

(Bruton et al. 1987). The return migration to the sea takes place in summer and usually coincides 

with floods or strong river flows and heavy rains (Skelton 1993; IWR Source-to-Sea 2005). 

 

The Chubbyhead Barb (Barbus anoplus) and Bowstripe Barb (Barbus viviparus) are endemic to 

Southern Africa. Chubbyhead Barb prefer the cooler temperatures of the middle and upper 

reaches of river, whereas Bowstripe Barb prefer the warmer temperatures of the middle and 

lower reaches of the systems in which they occur (Skelton 1993). Both species are found 

throughout a wide range of habitats from small streams to large rivers and lakes and both are 

associated with the cover or shelter provided by woody debris and marginal vegetation. Their 

small size often has them regarded as “forage” fish and they are both extremely vulnerable to 

predation by trout and bass (IWR Source-to-Sea 2005). 

 

The Scaly or Natal Yellowfish (Barbus natalensis) is endemic to KZN and is probably one of the 

most important angling species in the province. They are found in a variety of habitats from pools 

and rapids of clear streams to the deep waters of large rivers and impoundments (Skelton 1993). 

The Scaly prefers warmer waters often congregating at the inlets of small tributaries where the 

inflow is warmer than the mainstream and tends to migrate upstream and downstream in summer 

and winter respectively (IWR Source-to-Sea 2005). 
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Table 6. Fish species in the dam basin and surrounds (WRP Consulting Engineers 

2002c) 

Species name Common name Origins Distribution 

Barbus anoplus Chubbyhead Barb  Indigenous  
Widespread in the Mooi River and its 

tributaries.  

Barbus natalensis  
Scaly/Natal 

Yellowfish  
Indigenous  Mooi River up to the Inchbrakie Falls.  

Barbus viviparus  Bowstripe Barb  Indigenous  Stream on Strathearn Farm.  

Ctenopharyngodonidella  Grass Carp  
Alien/ 

introduced  

Sandford and Dalcrue farm dams, possibly 

others.  

Micropterus dolomieu  Smallmouth Bass  
Alien/ 

introduced  
Mooi River up to the Inchbrakie Falls.  

Micropterus punctulatus  Spotted Bass  
Alien/ 

introduced  

Mooi River at Rosetta, Sussex farm dam, 

possibly others.  

Micropterus salmoides  Largemouth Bass  
Alien/ 

introduced  

Mooi River up to the Inchbrakie Falls, several 

farm dams in Spring Grove Dam basin and at 

least one farm dam above Inchbrakie Falls.  

Oncorhynchus mykiss  Rainbow Trout  
Alien/ 

introduced  
Sandford, and other farm dams.  

Salmo trutta  Brown Trout  
Alien/ 

introduced  

Mooi River and farm dams throughout the 

study area.  

 

4.7.3 Alien Fish Species 

Three species of Bass (Small-mouth, Largemouth and Spotted Bass) occur in the river and farm 

dams below the Inchbrakie Falls. The falls act as a fish barrier and prevents invasion of bass 

species upstream. Without this barrier their distribution will be determined by temperature and 

gradient, with a zone of overlap, and these distributions would shift seasonally (IWR Source-to-

Sea 2005). 

 

Smallmouth Bass prefer flowing waters and loose rocky substrates (Skelton 1993). They breed in 

spring when water temperatures reach 16ëC. Smallmouth Bass prefer temperatures of 10ëC to 

25ëC but can tolerate temperatures up to 35ëC (Scott & Angermeier 1998). They have a negative 

impact on indigenous fish species in KZN and elsewhere. The adults are relatively large 

piscivorous predators in a system of mostly small bodied species where predators (with the 

exception of eels) were previously absent. Similar to the indigenous fish, this species also breeds 

in spring and summer but can often commence earlier at lower temperatures. This, coupled with 

parental care and fast growth rates, means they are seldom small enough to be consumed by the 

smaller species. In turn, they are able to survive in most of the habitats and thrive in 

impoundments whereas with the exception of larger Cyprinids such as the Scaly, the indigenous 

species do not (IWR Source-to-Sea 2005). 
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Largemouth Bass prefers clear, standing or slow flowing waters of backwaters, pools and dams 

with adequate cover from submerged and floating vegetation and can tolerate mild brackish 

conditions and temperatures of 10ëC to 32ëC (Skelton 1993a). Adults are piscivorous but will 

opportunistically take any food they can handle including frogs, crabs, snakes and small 

mammals (Skelton 1993). Breeding takes place in spring once temperatures reach 15ëC to 18ëC. 

Largemouth Bass differ from Smallmouth Bass in that their range of habitat is limited to pools and 

slow flowing rivers. Their impact on the indigenous fish has been to exclude them from the 

deeper areas of the mainstream, while Smallmouth Bass excludes them from the shallower 

areas. Spring breeding, either before or simultaneously with the indigenous species, coupled with 

fast growth ensures that Largemouth Bass are always the predators and not the prey in most 

river systems (Garvey & Stein 1998; IWR Source-to-Sea 2005). However, Largemouth Bass are 

often known to coexist with other species (Harrison et al. 1963; IWR Source-to-Sea 2005). 

 

Spotted Bass hybridise with Smallmouth Bass and the end result is likely to be a hybrid Bass 

capable of enduring a much wider range of environmental conditions and habitat types than the 

original three species. Spotted Bass prefers turbid, standing or slow flowing waters, fine 

sediment, overhanging vegetation and similar temperatures (10ëC to 35ëC) to Smallmouth Bass 

(Skelton 1993; Scott & Angermeier 1998; IWR Source-to-Sea 2005). 

 

Brown Trout (Salmo trutta) together with rainbow trout may be responsible for the eradication of 

populations of the Galaxiidae and small Barbus species from many streams in South Africa 

(Cambray, 1997; Lintermans 2000). Brown Trout generally require cool waters of less than 24ëC 

for survival and are therefore confined to the upper reaches of most catchments in KZN (Skelton 

1993; Fishbase 2003). Preferred habitats are largish upland streams with adequate cover in the 

form of submerged rocks, undercut banks and overhanging vegetation. Brown Trout require cold 

water of less than 16ëC for breeding which occurs in autumn and early winter (Skelton 1993). The 

winter spawning of Brown Trout may partly explain their persistence in the lower Mooi River and 

other systems in KZN where Smallmouth Bass occur in that they spawn earlier giving their young 

the chance to outgrow bass predation (IWR Source-to-Sea 2005). 

 

4.8 AMPHIBIANS 

The survey was undertaken by Mr J Alletson (Alletson Ecologicals) in 2002. 

 

4.8.1 Results 

The diversity of wetland types within the Spring Grove Dam basin suggests that there will be a 

wide variety of amphibian species. However, relatively few amphibians are documented and 

those that are known to occur in, or near the dam basin, are given in Table 7 (WRP Consulting 

Engineers 2002f). Red bold indicates a KZN Endemic. 
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Table 7. Record of amphibians known to occur in the dam basin (WRP Consulting 

Engineers 2002f).  

Species name Common name Red Data Listing 

Afrixalus fornasinii Greater Leaf-folding Frog  Note (1) 

Afrixalus spinifrons 

intermedius  
Natal Leaf-folding Frog  KZN Endemic 

Xenopus laevis laevis  Common Platanna  Widespread 

Rana fuscigula  Cape River Frog  Widespread 

Rana angolensis  Common River Frog  Widespread 

Strongylopus fasciatus  Striped Stream Frog  Widespread 

Strongylopus grayii  Clicking Stream Frog  Widespread 

Kassina senegalensis  Bubbling Kassina  Widespread 

Bufo gutturalis  Guttural Toad  Widespread 

Bufo rangeri  Raucus Toad  Widespread 

Heleophryne natalensis  Natal Ghost Frog  Widespread & Limiting habitat 

Semnodactylus wealii  Rattling Frog  Widespread 

Breviceps verrucosus  Plaintive Rain Frog  Widespread 

Breviceps adspersus  Bushveld Rain Frog  Widespread 

Arthroptella hewitti  Natal Chirping Frog  Widespread & Limiting habitat 

Cacosternum boettgeri  Common Caco  Widespread 

Cacosternum nanum  Bronze Caco  Widespread 

Phrynobatrachus natalensis  Snoring Puddle Frog  Widespread 

Ptychadena poroissima  Striped Grass Frog  Widespread 

Tomopterna natalensis  Natal Sand Frog  Widespread 

Note: (1) The record for Afrixalis fornasinii (Greater Leaf Folding Frog) is thought to be an error as the species is 

usually found in the north eastern parts of KZN (WRP Consulting Engineers 2002f).  

 

One KZN endemic species Afrixalus spinifrons intermedius (Natal Leaf Folding Frog) occurs in 

the dam basin. However, the rest of the species are widespread in their distribution. According to 

Branch (1988), no Red Data listed species are present (WRP Consulting Engineers 2002f). 

 

According to the species list received from Ezemvelo KZN Wildlife in 2007 the Long-toed Tree 

Frog (Leptopelis xenodactylus), an endangered species, can be added to this list. 
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4.9 REPTILES 

The specialist reptile survey was conducted by Mr J Alletson (Alletson Ecologicals) in 2002. 

 

4.9.1 Results 

Few reptiles were documented in the area around the Spring Grove Dam. This may be due to the 

transformation of habitat from indigenous vegetation to agriculture or due to the harsh winter 

experienced in that region during 2002. Table 8 and Table 9 list the species that were collected 

on site and indicate others expected to be present on site. This list should not be regarded as 

comprehensive (WRP Consulting Engineers 2002g). Red bold indicates species of conservation 

concern. 

 

Table 8. Record of lizards known to occur in the dam basin 

Species name Common name Status
(1)

 

Brachypodion thamnobates  Natal Midlands Dwarf Chameleon  Restricted  

Brachypodion dracomontanum  Drakensberg Dwarf Chameleon  Not listed  

Nucras lalandii  Delaland©s Sandveld Lizard  Not listed  

Mabuya capensis  Cape Skink  Not listed  

Mabuya striata striata  Striped Skink  Not listed  

Mabuya varia  Variable Skink  Not listed  

Tropidosaura montana  Common Mountain Lizard  Not listed  

Gerrhosaurus flavigularis  Yellow-throated Plated Lizard  Not listed  

Pseudocordylus melanotus  Drakensberg Crag Lizard  Not listed  

Varanus albugularis  Rock Monitor  Not listed  

Agama agama atra  Southern Rock Agama  Not listed 

Note: (1) Status of species code:  “Restricted” = Red Data status according to Branch (1988)  

 “Not listed” = No Red Data status 

 

Table 9. Record of snakes known to occur in the dam basin. 

Species name Common name Status
(1)

 

Lamprophis fuliginosus  Brown House Snake  Not listed  

Lamprophis aurora  Aurora House Snake  Not listed  

Duberria lutrix  Common Slug eater  Not listed  

Lycophidion capense  Cape Wolf Snake  Not listed  

Lycodonomorphus laevissimus  Dusky-bellied Water Snake  Not listed  

Lycodonomorphus rufulus  Common Brown Water Snake  Not listed  

Psammophylax rhombeatus  Spotted Skaapsteker  Not listed  

Pseudaspis cana  Mole Snake  Not listed  

Hemachatus haemachatus  Rinkhals  Not listed  

Bitis arietans  Puff Adder  Not listed  

Causus rhombeatus  Rhombic Night Adder  Not listed  

Typhlops bibronii  Bibron©s Blind Snake  Not listed  
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Leptotyphlops conjunctus conjunctus  Cape Thread Snake  Not listed  

Leptotyphlops scutifrons  Peters© Thread Snake  Not listed  

Aparallactus nigriceps  Cape Centipede Eater  Not listed  

Psammophis crucifer  Montane Grass Snake  Not listed  

Philothamnus hoplogaster  Green Water Snake  Not listed  

Dasypeltis scabra  Rhombic Egg eater  Not listed  

Crotaphopeltis hotamboeia  Red-lipped Herald  Not listed  

 

4.10 INVERTEBRATES 

The invertebrates occupying the area of the proposed Spring Grove Dam basin are divided into 

those that are aquatic and those that are terrestrial in their habitats. This distinction, however, is 

not entirely clear as certain taxa have aquatic larval phases and terrestrial adult forms. In such 

instances, they are considered as being aquatic since this habitat is probably more confining to 

the species (WRP Consulting Engineers 2002h). J Alletson (Alletson Ecologicals) and C. Cahill 

(University of Natal) conducted the survey in 2002. 

 

4.10.1 Aquatic Invertebrates  

4.10.1.1 Mayflies 

The richness of the invertebrates of the Mooi River has been relatively well studied and 

documented. Amongst others, De Moor (1995) recognised that the river was of extraordinary 

importance with regards to the burrowing mayflies (superfamily Ephermeroidea) as five genera 

with the possibility of up to eight species, were documented from the system. As only one other 

burrowing mayfly is known from South Africa, the fauna of the Mooi River system is of particular 

significance. With this motivation, an intensive two-year study was undertaken by Cahill (1999b) 

on the mayflies of the upper Mooi River system and on some of the nearby rivers from which 

burrowing mayflies have been documented (WRP Consulting Engineers 2002h).  

 

During this study, species from the Mooi, Little Mooi and Karkloof rivers were sampled. Both 

larval and adult stages of the animals were targeted and collections were made at monthly 

intervals throughout the period. Only one burrowing mayfly (Ephoron savignyi) was found. This 

species is widespread throughout the study area. Some species which were present, and whose 

precise localities are known, are no longer to be found. It seems that they have become extinct 

but ongoing attempts must be made to locate them. Cahill (1999b) is not able to account for the 

disappearance of the species, but recognises that there is some confusion over their taxonomy. 

The reason may be that there may have been subtle changes in the physical conditions within the 

river due to changing agricultural practices. It is possible that contributory factors could include 

soil erosion, fertilisers, pesticides or wastes from dairies and piggeries. The loss of numerous 

wetlands on tributary streams, the expansion of irrigated crop production or even climate change 

may also have played a role (WRP Consulting Engineers 2002h).  
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4.10.1.2 Crabs and Other Aquatic Invertebrates  

Other aquatic invertebrates that have been observed or collected in the Spring Grove Dam basin 

are indicated in Table 10 below (WRP Consulting Engineers 2002h). There are two species of 

crabs within the area, which may be affected by inundation from the dam. It would appear that the 

Inchbrakie Falls is the approximate dividing line between them. Potamonautes sidneyi (Natal 

River Crab) occurs downstream of the falls, while Potamonautes depressus occurs upstream of 

the falls and for a short distance below it. Both species are widespread and neither is of 

conservation concern (WRP Consulting Engineers 2002c). 

 

Table 10. Record of crabs and other aquatic invertebrates known to occur in the dam 

basin (WRP Consulting Engineers 2002h) 

Species name Taxon 

Cypridopsis vidua viduella  Ostracoda  

Physocypria cf castanea  Ostracoda  

Candona sp.  Ostracoda  

Paracypretta aratra  Ostracoda  

Bulinus tropicus  Mollusca  

Lymnaea sp.  Mollusca  

Unknown sp.  Copepoda  

 

4.10.1.3 Odonata  

Odonata (dragonflies and damselflies) have larval stages that are aquatic and are dependent on 

a variety of wetland types including ponds, dams, oxbows, swamps and rivers. Adult insects were 

collected and reference was made to the KZN Nature Conservation Service Species Database. 

Table 11 and Table 12 provide a list of species known to occur in the area (WRP Consulting 

Engineers 2002h).  

 

Table 11. Record of Anisoptera (Dragonflies) known to occur in the dam basin  

Species name Common name Source Status
(1)

 

Anax imperator  Emperor  Collected  Very common  

Orthetrum caffrum  Mountain Marsh Orthetrum  Collected  Very common  

Trithemis dorsalis  Upland Spectrum-blue Dropwing  Database  Very common  

Pantala flavescens  Globe Skimmer  Database  Common  

Aeshna miniscula  Friendly Pond Hawker  Collected  Plentiful  

Note: (1) Conservation status of species according to Samways and Whiteley (1997).  

 

Table 12. Record of Zygoptera (Damselflies) known to occur in the dam basin  

Species name Common name Source Status
(1)
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Lestes plagiatus  Highland Emerald Damsel  Collected  Common  

Pseudagrion caffrum  Springwater Sprite  Collected  Locally common  

Enallagma glaucum  Common African Blue  Collected  Common  

Note: (1) Conservation status of species according to Samways and Whiteley (1997).  

 

All the species found or thought to be present are common and are not of conservation concern. 

Table 13 indicates species that may occur in the area as predicted by Ezemvelo KZN Wildlife, 

2007.  

 

Table 13. Invertebrate species predicted to occur in the area by Ezemvelo KZN Wildlife 

(2007) 

Species Common Name 
Red Data 

Status Habitat 

Bittacus bicornis   Grassland near streams 

Charaxes druceanus cinadon Silver-barred 
Charaxes 

 
Natal coastal and Midland forest. larval Food 
plants: Syzygium cordatum and S. 
guineense 

Charaxes xiphares 
penningtoni 

Pennington©s 
Forest-king 
Charaxes 

 

Natal and Zululand forests. Larval food: 
Cryptocarya woodii, Scutia myrtina, 
Rhamnus prinoides, Craibia brevicaudata 
and Chaetachme aristata 

Damalis femoralis   grassland, scrub and savanna habitat 

Dasophrys androclea   
Open woodland and wooded grassland; late 
summer to early winter flight period. 

Dasophrys dorattina   
Grassland; high elevation; summer flight 
period. 

Dasophrys natalensis   Forest; Midlands region. 

Dasophrys umbripennis Shaded-winged 
robberfly  Forest; winter flight period. 

Dingana dingana Dingaan©s widow Vulnerable 
Grassland with rocky ridges/slopes. Larval 
food: Ehrharta erecta and other Poaceae 
species 

Durbania amakosa natalensis 
Natal Amakosa 
Rocksitter 

 
Natal Midlands and Drakensberg foothilles. 
Larval food: Rock lichens and algae 

Lepidochrysops pephredo Estcourt Blue  
Grassy slopes of hiles in Natal midlands. 
Larval food: Becium grandiflorum and then 
subsistence in antnest 

Neolophonotus argyphus Silver-white 
robberfly 

 Montane grassland; associated with 
streams. 

Neolophonotus hirsutus Hairy robberfly  Grassland; rocky hillsides. 

Neolophonotus io  
Riverine 
robberfly  

Grassland and forest margins; Drakensberg 
foothills; associated with boulders in and 
along the banks of streams; winter flight 
period. 

Neolophonotus leucodiadema 
White-crowned 
robberfly  Drakensberg region; sand near river. 

Stagira dracomontanoides 
Southern 
Drakensberg 
cicada 

 Expected to prefer woodland and lightly 
wooded areas 
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4.10.2 Terrestrial Invertebrates  

The KZN Conservation Service Species Database lists seventeen butterflies for the area. One of 

these, the Estcourt Blue (Lepidochrysops pephredo) is Red Data listed as “Rare”. Although the 

preferred food plant (Becium obovatum) does occur in grasslands in the area, the butterfly is best 

known from the area northeast of the proposed Spring Grove Dam (WRP Consulting Engineers 

2002h).  

 

Other invertebrates recorded in the area are millipedes, earthworms and velvet worms. Some of 

the species are KZN endemics, but none are Red Data listed.  

 

4.11 MICROCLIMATE 

Little research has been conducted on the impact of dams on the microclimate. In an effort to 

establish what the possible effect may be on the microclimate, interviews were held with a 

number of specialists in this field (WRP Consulting Engineers 2002j).  

 

Ashton (2000), Chutter (2000) and Bruwer (2000) were not aware of any significant research or 

studies investigating this impact, although Chutter (2000) predicted that the effect would probably 

be localised. Greeff (2000) stated that dams do change the micro-climate of an area (as in the 

case of the Lesotho Highlands Water Project) but could not provide specific details. No 

information could be found on the Lesotho Highlands Water Project. Schulze (2000) and Piketh 

(2000) both concluded that the proposed dam would be unlikely to have any serious impact on 

the microclimate of the broader area (WRP Consulting Engineers 2002j).  

 

Schulze (2000) advised that a dam with the surface area of the Spring Grove Dam is unlikely to 

have an impact on the microclimate of the area, except for an approximate band of 100 m around 

the dam. Rainfall is predominantly dominated by synoptic scale events, modulated by 

topography, and proximity to large water bodies of the size of the Indian Ocean. Summer 

temperatures are unlikely to be affected because the energy components of evaporation from a 

water body such as Spring Grove Dam and those of the surrounding actively growing vegetation 

are quite similar. In winter, a dam probably moderates the climate immediately surrounding it. 

Radiation fog may develop over the dam, as they do over Albert Falls Dam, but they usually 

dissipate very quickly in the morning. While Schulze (2000) did stress that the feedback provided 

is a commentary, he further noted that a prepared scientific report would be unlikely to yield 

different conclusions (WRP Consulting Engineers 2002j).  

 

Piketh (2000) stated that the Dam would not have a substantial impact on the immediate 

microclimate. The proposed dam, which represents a body of moisture, may result in increased 

fog over the water surface or rather, incidences of fog which remained for a longer period before 
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dissipating. This should not present a problem, provided there are no major infrastructure routes, 

e.g. roads or airports, in the immediate vicinity of the dam which would be impacted on because 

of reduced visibility for a longer period of time. Piketh (2000) did suggest that there might be a 

change in ecology as a result of the dam. Different vegetation types may flourish around the 

water body. The slight change in temperature around the dam body might have an impact on any 

threshold crops that are currently being grown in the area. This would be, for example, crops that 

are not ideally suited to the climate of the area, but are just surviving. Discussions with 

representatives of the Nottingham Road Farmers’ Association confirmed that there are no 

“borderline” crops currently being grown in the area (WRP Consulting Engineers 2002j).  

 

Rossouw (2000) also confirmed that the dam would have a very local effect, and cited possible 

changes similar to those stated by Piketh (2000) e.g. changing local wind patterns and nocturnal 

temperature inversions (WRP Consulting Engineers 2002).  

 

A Kariba Dam Case Study provides evidence that a dam the size of Kariba (maximum surface 

area 5 577km
2
) did not have a significant impact on the micro-climate. It is documented that 

Kariba Dam has not had any profound impact on either the local or the regional climate. 

Residents, however, claim that the tourist season now extends further into summer and that the 

town is full of visitors at Christmas and New Year due to the wind from the lake providing a 

cooling effect along its edges. During construction, some researchers had speculated that 

riparian forest would develop along the shoreline. Apparently, this has not happened, with rather 

semi-arid woodland occurring instead. The report did however conclude the hydro-climatic 

section by identifying the following issue relating to hydrology for further investigation as part of 

the review – “Did Kariba Dam create a micro-climate, and did this have significant ecological, 

economic or social impacts?” In the said Review Draft (January 2000) it was concluded that 

although Lake Kariba could have changed the local climate e.g. increase in atmospheric moisture 

content leading to increased rainfall, the evidence available is rather inconclusive (World 

Commission on Dams 1998-2000; WRP Consulting Engineers 2002). 

 

4.12 ECOLOGICAL SENSITIVITY 

The objective of the sensitivity map is to indicate the location and extent of all sensitive areas on 

site that must be protected from transforming land uses. Tables 14 to 16 indicate the reasoning in 

compiling the sensitivity map (Figure 16). 
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Figure 16. Sensitivity map of the dam basin 

 

Table 14. Motivation of extent of High sensitivity areas in Spring Grove Dam 

Vegetation: The unique habitat at the Inchbrakie falls provide habitat for three Red Data species.  

Wetlands: Wetlands in the dam basin provide functions and habitat to other species.  

Mammals: Some Red Data species such as the Oribi occur in the dam basin and habitat exists for other 

species.  

Birds: Eleven Red Data bird species could potentially utilise this area. Three crane species use the 

mixed grassland/wetland areas as habitat. This will all be inundated by the dam. 

Fish: Three indigenous species occur naturally in the dam basin area. These are Anguilla 

mossambica (Longfin Eel), Barbus viviparus (Bowstripe Barb) and Barbus anoplus 

(Chubbyhead Barb). 

Reptiles: Hedges and gardens of the houses in the dam basin provides habitat to the Red Data 

species, Brachypodion thamnobates (Natal Midlands Dwarf Chameleon). This species is 

confined to the KZN midlands. 

Amphibians: This area provides habitat to the endemic species, Afrixalus spinifrons intermedius (Natal leaf 

folding frog). This species occurs in savanna pans with grassy shallows. 

Invertebrates: The Mayfly, crabs and Odonata species are widespread. No Red Data species habitat 

available. 
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Table 15. Motivation of extent of Medium sensitivity areas in Spring Grove Dam 

Vegetation: The vegetation is disturbed due to anthropogenic impacts, but it can however still provide 

habitat to Red Data species. 

Wetlands: Cultivated, overgrazed wetlands and drained wetlands are classified as medium. They 

cannot be classified as low as they still provide wetland functions.  

Mammals: This area is also utilised by Oribi and White-tailed mouse and other mammal species. 

Birds: Cranes utilise the grassland/wetland areas for feeding.  

Fish: Indigenous species occurs within the area. 

Reptiles: Reptile species do occur in the medium sensitivity areas. 

Amphibians: The grassy shallows provide habitat to Red Data species. Common species do occur. 

Invertebrates: No Red Data species habitat will be impacted on. Common species do occur. 

 

Table 16. Motivation of extent of Low Sensitivity areas in Spring Grove Dam 

Vegetation: Very disturbed, cultivated fields or overgrazed 

Wetlands: None 

Mammals: It is highly unlikely that the Oribi will occur here, as the poor veld management will not 

satisfy the habitat requirements of this species.  

Birds: Several bird species could utilise this area, however it is not bird species of protected 

status. 

Fish: No riverine habitat. 

Reptiles: Highly unlikely that species of concern occur here. In general, low species diversity due 

to limited habitat diversity. 

Amphibians: Highly unlikely that species of concern occur here. In general low species diversity due 

to limited habitat diversity. 

Invertebrates: Highly unlikely that species of concern occur here. In general low species diversity due 

to limited habitat diversity. 
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5. FISH BARRIER WEIR 

It is proposed that, to prevent Bass species from invading the Mooi River above Inchbrakie Falls, 

an artificial barrier will be constructed just upstream of Inchbrakie Falls (Figures 17 and 18).  

A study was conducted between September 2003 and January 2004 to assess the viability and 

impacts of such an activity (IWR Source-to-Sea 2005). Sustainable Development Projects (2006) 

conducted an ecological assessment for the proposed fish barrier.  

 

The fish barrier will be constructed about 1.2 km upstream of Inchbrakie Falls and about 200m 

upstream of the upstream extent of Spring Grove Dam’s water body. The low structure will 

inundate only a small area of land and as a result minimise impacts on riparian landowners.  It is 

anticipated that wetlands will develop at the upper end of the weir’s impoundment which would 

beneficially serve as a habitat for small animals in the area. 

 

Figure 17. Location of proposed fish barrier weir. 

 

On the north bank a dam and a pump house is located adjacent to the river. The north bank is 

generally steep, while the south bank has a gentle gradient, forming a small flood plain, which 

becomes inundated during periods of high flows (Sustainable Development Projects 2006). 
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Figure 18. Proposed site of Fish Barrier Weir. 

 

5.1 METHODOLOGY 

The study (Sustainable Development Projects 2006) included a general view of plant species 

present on site. Species composition and the change in species composition relative to the 

distance from the river were assessed. Sightings, knowledge of local inhabitants and a literature 

review were used to gather information on the faunal species of the site. A visual assessment 

using the habitat assessment score sheet provided in Barbour et al. (1999) was used to asses the 

status of the river and riparian zones in terms of the number of different habitats it affords. This 

involved scoring aspects such as bank stability and size of substrate. The aquatic invertebrates 

were assessed using the South African Scoring system (SASS) in a small channel of the river. A 

literature review was also done on the fish of the upper Mooi River. These assessments were 

carried out on 28 April 2006 (Sustainable Development Projects 2006). 

 

5.2 FLORA 

Grasses characteristic of both the Moist and Dry Highland Sourveld (Camp 1997) are present. On 

the riverbanks woody species Erica woodii, Leucosidea sericea and Acacia mearnsii grow. 

Surrounding these woody plants are sedge beds of Scirpus ficinoides and Mariscus solidus. The 

wetland ends abruptly at a rocky ledge from where Trachypogon spicatus and Helichrysum 

species becomes abundant. Furthest from the river is Themeda triandra. The invasive plants 

Acacia mearnsii and Rubus cuneifolius are present on site, and upstream Eucalyptus grandis. 

Other species include Zantedeschia aethiopica and Crinum macownii (Sustainable Development 

Projects 2006). 

 

5.3 VERTEBRATES 

Little evidence is present to indicate the presence of large mammals. Clements (pers comm) 

stated that Serval (Felis serval) and Otter (most likely the Cape Clawless Otter, Aonyx capensis) 

are present. Reedbuck (Redunca arundium) and Oribi (Ourebia ourebi) also occurs in the area. 

The Serval has a Red Data status of “rare” and the Oribi is considered as “vulnerable” 

(Sustainable Development Projects 2006).  
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No reptiles were seen during the site visit. The habitat available is favourable for smaller lizards of 

the Gekkonidae (Geckos), Agamidae (Agamas), Scinidae (Skinks) and Amphisbaenadae 

(Legless lizards) families, which may occur in the area (Irwin et al. 1980). A number of snakes 

may also be present (Sustainable Development Projects 2006).  

 

5.4 INVERTEBRATES 

With the onset of winter and cooler temperatures, few terrestrial insects were active. A number of 

adult damselflies (Order: Odonata, Families: Chlorolestidae and Lestidae) and dragonflies (Order: 

Odonata, Family: Libellulidae) were active at the water’s edge. Furthermore, garden 

grasshoppers, stick grasshoppers and grass-mimicking grasshoppers (Family: Acrididae) were 

noted amongst the grasses and sedges. Few butterflies were active, but as the day warmed a 

few specimens of the Gaudy Commodore (Junonia Octavia) were noted. It is expected that during 

the warmer, wetter months a larger variety of insect species would be present (Sustainable 

Development Projects 2006). 

 

The affected stretch of the Mooi River can be considered optimal aquatic habitat since it contains 

all four velocity depth regimes (slow-deep, slow-shallow, fast-deep and fast shallow). A wide 

variety of habitats are present within the study site. Large boulders and bedrock are covered in a 

rough algal growth, which provides microhabitats for a number of mayfly (Baetidae) and caddis 

(Hydropsychidae) species. Foliage and roots of bank vegetation penetrate the water, creating 

additional substrate on which invertebrates can thrive. The stability of both banks through-out the 

site is good, due to well vegetated banks.  

 

At the time of the assessment, the water clarity was good with minimal sediment present. Both 

the water level and clarity do tend to vary from season to season. The lowest flows and clearest 

water occur during the dry winter, while the highest flows and poor clarity occur during the wet 

summer (Sustainable Development Projects 2006).  

 

5.5 ECOLOGICAL SENSITIVITY MAP 

The objective of the sensitivity map is to indicate the location and extent of all sensitive areas on 

site that must be protected from transforming land uses. Table 17 to 19 indicates the reasoning in 

compiling the sensitivity map (Figure 19). 

 

Table 17. Motivation of extent of High Sensitivity areas at the proposed fish barrier weir 

Flora: Grazed but still in natural condition. 

Red Data Species: There are potentially two mammal Red Data species which could utilise this area. 

Vertebrates   Habitat of the Oribi and Serval may be impacted on due to the fish barrier activities.  
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Invertebrates None 

 

Table 18. Motivation of extent of Medium Sensitivity areas at the proposed fish barrier weir 

Flora: Very disturbed, cultivated fields or past cultivated fields 

Red List Species:   Highly unlikely  

Vertebrates: No habitat available for species of concern. 

Invertebrates: Species which utilise a widespread niche to occur in this area.  

 

 

Figure 19. Sensitivity map of the fish barrier weir area 

 

Table 19. Motivation of extent of Low Sensitivity areas at the proposed fish barrier weir.  

Flora: Very disturbed, cultivated fields or past cultivated fields 

Red List Species:   Highly unlikely  

Vertebrates: No habitat available for species of concern. 

Invertebrates: Highly unlikely that species of concern occur here. In general low species diversity is 

expected here due to limited habitat diversity. 
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6. RECEIVING STREAMS 

During the emergency transfer system to augment water supply to Durban and Pietermaritzburg a 

pipeline to the Mpofana River was built from the Mearns weir to the Mpofana River. The Mpofana 

River runs into the Lions River, which in turn feeds the Mgeni River upstream of Midmar Dam 

(Figure 20). The total length of natural river course (receiving streams) used for the transfer is 

39.9 km. The scheme has a maximum transfer capacity of 3.2 m3/s.  If the Spring Grove Dam is 

built, an amount of water up to 4.5 m3/s will be transferred. This will be done mostly through 

existing pipelines and a small portion of pipeline to be constructed between the Spring Grove 

Dam wall and the existing pipeline at Rosetta (IWR-E & Alletson Ecologicals 2000).  

 

Figure 20. Location of Receiving Streams 

 

6.1 METHODOLOGY 

IWR-E & Alletson Ecologicals (2000) conducted a study that assessed the biological conditions 

and communities in the riparian zones along the Mpofana, Lions and Mgeni Rivers. The entire 

length of the receiving streams from the transfer pipe outfall down to Midmar Dam was visited in 

order to evaluate the riparian vegetation types, locate any sensitive areas, and determine the 

various land uses. During the assessment, when areas or sites which were either of particular 

concern or an area considered to be representative of a reach of river were found, the 

whereabouts of the nearest hydraulic cross section which would be applicable to the site was 

noted.  A few general areas were noted and within these a total of 28 river cross-sections were 

selected. This data was used in making predictions concerning the impact of an altered flow 
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regime on the observed sites of potential concern. Umgeni Water supplied the hydraulic 

properties and relevant base flows for each cross-section. These were obtained from the flow 

profile calculations that utilised over 500 cross-sections of the river. Stage discharge curves were 

developed for each of the sections (IWR-E & Alletson Ecologicals 2000). 

 

6.2 FLORA 

The area along the Mpofana River comprise natural riparian vegetation with a mosaic of riverine 

scrub, hygrophilous grasslands and wetlands. The natural vegetation has however been modified 

to varying degrees by land use practices such as the replacement or removal of natural 

vegetation by afforestation or pasture development, erection of dam walls, erosion within the 

riparian zone and invasion by exotic/alien plant species. Working-for-Water has been very active 

in the study area and most of the alien trees, with wattle (Acacia mearnsii) as the most significant 

species, have been cleared (IWR-E & Alletson Ecologicals 2000). Figures 21 to 24 indicate the 

vegetation downstream of the pipeline outfall into the Mpofana River. 

  

Figure 21. Existing pipeline outfall in the 

Mpofana River. 

Figure 22. Outfall structure into the Mpofana 

River. 

  

Figure 23. Gauging weir site in the Mpofana 

River. 

Figure 24. The Mpofana River downstream of 

the outfall. 
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6.3 FAUNA 

The increase in flow will cause the downfall of the existing faunal ecosystem and creation of an 

adapted ecosystem to the new flow regime.  
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7. NEW AND EXISTING PIPELINE 

The new pipeline, approximately 3km in length, will lead from the Spring Grove Dam wall in an 

easterly direction across various small-holdings. It will meet up with the existing 25 m wide 

servitude of aqueduct in which the existing pipeline runs from the Mearns weir to the north, 

running parallel, to the east, with the R103 to the Mpofana outfall works to the south. A new 

pipeline will also be constructed adjacent to the existing pipeline in the existing 25 m wide 

servitude of aqueduct (Figures 25 to 27), which should not result in additional ecological impacts 

as the impact has already occurred in Phase 1.  

 

 

Figure 25. Alternatives for the proposed new pipeline route 

 

7.1 METHODOLOGY 

A site visit was undertaken on 7 and 8 May 2007, with the purpose of assessing the current 

environmental conditions along the pipeline, specifically focusing on the vegetation present on 

site. Data collection for the site included:  

�  Characteristics of note observed such as erosion, disturbance, animal activities, invasion by 

alien species and other notable characteristics; 

�  A floristic survey where all plant species were noted; and 

�  Photographs were taken for visual representation of the vegetation 
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Figure 26. Existing break pressure tank at 

Gowrie. 

Figure 27. Existing pipeline servitude at 

Gowrie. 

 

7.2 FLORA 

The pipeline will originate at the dam wall and cross old cultivated fields and a wetland in a south-

easterly direction (Figure 28 & 29). The field was probably planted with Eragrostis teff for grazing, 

however it is currently overgrown with invasive species.  

 

  

Figure 28. Pipeline crosses old fields at 

small-holdings near Rosetta. 

Figure 29. Pipeline crosses wetland at 

small-holdings near Rosetta. 

 

After the pipeline crosses the R103 it turns south and lies parallel to the road. The area along the 

pipeline is very disturbed and regularly cut. Various alien trees species, such as wattle (Acacia 

mearnii), pine (Pinus sp.) and blue gum (Eucalyptus sp.) occur along this section (Figures 30 and 

31).  
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Figure 30. Vegetation of pipeline.  

 

7.3 WETLANDS 

The pipeline also crosses some wetlands between Nottingham Road and the outfall at the 

Mpofana River. Several of these wetlands are currently dammed or have been artificially 

created as a result of downstream or upstream damming of the water course. A large wetland 

is present in the approximate location of the proposed outfall of the pipeline. All of these wetlands 

have been impacted on due to anthropogenic activities. 

 

7.4 FAUNA 

Due to the disturbed status of the habitat, it is not expected that Red Listed species will occur 

within this zone. Widespread species from the wetlands ecosystem will occur on the site. 
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Figure 31. Pipeline parallel to the R103. Figure 32. Pipeline crosses wetland near 

Nottingham Road. 

 

7.5 ECOLOGICAL SENSITIVITY  

The objective of the sensitivity map is to indicate the location and extent of all sensitive areas on 

site that must be protected from transforming land uses. Table 20 to 22 indicates the reasoning in 

compiling the sensitivity map (Figure 33). 

 

 

Figure 33. Sensitivity map of the proposed pipeline. 
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Table 20. Motivation of extent of High Sensitivity areas along the pipeline.  

Flora: The pipeline crosses wetland areas.  

Wetlands: The wetlands have been impacted on, and therefore only fulfill limited hydrological 

functions. Wetlands do remain an ecological niche of high sensitivity. 

Fauna: Habitat exists for species of concern. 

 

Table 21. Motivation of extent of Medium Sensitivity areas along the pipeline.  

Vegetation: The pipeline crosses through black wattle areas and cultivated fields. 

Wetlands: Wetland areas have been dammed and cultivation impacts are seen. 

Fauna: Due to the disturbed habitat, no species of concern is expected to occur here. 

 

Table 22. Motivation of extent of Low Sensitivity areas along the pipeline.  

Vegetation: Very disturbed, cultivated fields or past cultivated fields. Some alien invaded areas. 

Wetlands: None 

Fauna: Due to the disturbed habitat, no species of concern is expected to occur here. 
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8. QUARRY 

8.1 METHODOLOGY 

A site visit was undertaken on 7 and 8 May 2007 with the purpose of assessing the current 

environmental conditions at the proposed quarry site, specifically focusing on the vegetation 

present on site. Data collection for the site included:  

�  Characteristics observed such as erosion, disturbance, animal activities, invasion by alien 

species and other notable characteristics; 

�  A floristic survey where all plant species were noted; and 

�  Photographs were taken for visual representation of the vegetation. 

 

8.2 FLORA 

The area proposed for the quarry includes a bush clump of indigenous vegetation, old fields and 

a wattle (Acacia mearnsii) tree plantation (Figure 34). The main quarry activities will be constraint 

to the wattle tree area as well as the old fields. It appears as if the old fields were only recently 

cleared from crops (Figure 34).  It is utilised by the various pioneer species, including a number of 

alien and invasive species. The cultivated fields are edged by Acacia mearnsii trees on the south-

eastern side.   The road leading to the quarry will transect a stream and riparian zone comprising 

natural riparian vegetation. The natural vegetation has, however, been modified to varying 

degrees by land use practices such as the replacement or removal of natural vegetation by 

afforestation or pasture development, erosion within the riparian zone and invasion by exotic/alien 

plant species. It is not expected that any Red Data plant species will utilise the site. 

 

8.3 FAUNA 

Due to the disturbed status of the habitat, it is not expected that red data species will occur within 

this zone. The riparian zone can provide habitat to sensitive species. 

 

Figure 34. Proposed quarry site. 
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8.4 ECOLOGICAL SENSITIVITY  

The objective of the sensitivity map is to indicate the location and extent of all sensitive areas on 

site that must be protected from transforming land uses. Tables 23 and 24 indicate the reasoning 

in compiling the sensitivity maps. No areas of high sensitivity have been identified (Figure 35). 

 

Table 23. Motivation of extent of Medium Sensitivity areas at the quarry.  

Flora: Very disturbed, cultivated fields or past cultivated fields as well as riparian zone and an 

area of indigenous bush. 

Red List Species:   Highly unlikely  

Fauna: Due to the disturbed status of the habitat, it is not expected that red data species will 

occur within this zone. 

 

Table 24. Motivation of extent of Low Sensitivity areas at the quarry.  

Vegetation: Very disturbed, cultivated fields or past cultivated fields 

Red List Species:   Highly unlikely  

Fauna: Due to cultivation activities, this area has been impacted on and can therefore only 

provide habitat to species which utilise old filed, and other similar disturbed habitat. 

 

 

Figure 35. Sensitivity map of the proposed quarry site. 
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9. IMPACT OF THE ACTIVITY ON THE BIOPHYSICAL ENVIRONMENT 

The impacts will be evaluated on the parameters of nature, extent, duration, intensity and 

probability from which the significance of the impact will be derived. 

 

Extent 

This determined the impact on:  

Site - impacts occurring only within the boundaries of the site, e.g. loss of vegetation. 

Local - impacts occurring within the boundaries of the site and outside the boundaries of the site 

but restricted to the immediate surrounding area, e.g. noise created by the construction process. 

Regional – impacts that occurred on a regional scale, e.g. excessive surface water pollution 

impacting on communities a significant distance downstream of the site. 

 

Duration 

Construction Phase – construction and rehabilitation period. 

Short term – construction and up to two years thereafter. This period includes the initial 

rehabilitation time. 

Medium term – five years from the end of the construction phase. It includes the time necessary 

for woody vegetation to become established. 

Long term – a period of more than 10 years after construction.  

Post-decommission – the impact will only be reversed after the dam has been decommissioned. 

Permanent – the impact of the development cannot be reversed. The only mitigation measures 

available are those that are conducted off-site. 

 

Intensity 

Low – the impact does not affect physical, biophysical or socio-economic functions and 

processes. 

Medium – the impact has an effect on physical, biophysical and socio economic functions and 

processes, but in such a way that these processes can still continue to function albeit in a 

modified fashion. 

High – where the physical, bio-physical and socio-economic functions and processes are 

impacted on in such a way as to cause them to temporarily or permanently cease. 

 

Probability 

This determines the likelihood of the impact occurring: 

Improbable – the probability of the impact occurring is low. 

Probable – there is a distinct probability of the impact occurring. 

Highly probable – it is most likely that the impact will occur. 

Definite – the impact will occur regardless of any prevention measures. 
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Significance 

Significance of the impact is determined by evaluating the cumulative impact of nature, extent, 

duration, intensity and probability. Significance will be described as: 

Low – the impact is of low intensity or consequence. It is probably local in effect. 

Medium – the impact is of sufficient intensity to warrant concern. There will be considerable 

disturbance to either the natural biota and/or to humans. Ecological processes will be only slightly 

affected. The impact may be apparent for some time. 

High – The impact is of considerable intensity. There will be severe degradation of the 

environment and localised losses of entire plant and animal assemblages may occur. Ecological 

processes are strongly disrupted. Social impacts may be severe. Recovery will only be possible 

in the Long Term. 

Very High – The impact is of potentially devastating intensity to both the natural environment and 

to human residents of the area. There will be total or near-total failure of ecological processes. It 

is unlikely that mitigation is possible in any reasonable human time scale and hence that full 

recovery from the impact may not be possible in any reasonable human time scale. Thus the 

impact must be regarded as being Permanent.  

 

Requirement for Mitigation  

Low – The need for mitigation is slight but the conditions demand that some effort be made.  

Moderate – The need for mitigation is definite but there is no requirement for major and costly 

works. Any proposed mitigatory measure must have good potential to reduce the impact.  

High – The need for mitigation is such that major and costly works are justifiable. Any proposed 

mitigatory measure must have definite and demonstrable potential for reduction of the impact 

before the proposed development may be given authorisation to proceed.  

 

The impacts have been assessed based on available information and knowledge of the area and 

species.  
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Table 25. Impacts arising from the proposed Spring Grove Dam and appurtenant works 

Reference Impact Extent Duration Intensity 

Probability 

of 

Occurrence 

Significance 

without 

Mitigation 

Requirement 

for mitigation 

Significance after 

Mitigation 

SPRING GROVE DAM 

VEGETATION 

9.1.1.1 

Loss of Red Data and other species 

of conservation importance at 

Inchbrakie Falls 

Regional Permanent High 
Highly 

Probable 
Very High High High 

9.1.1.2 
Loss of Inchbrakie Falls’ Rare Plant 

Communities 
Regional Permanent High Definite  Very High 

No mitigation 

possible 

No mitigation 

possible 

9.1.1.3 
Loss of ethnobotanically important 

species 
Local 

Post-

decommission 
Medium 

Highly 

Probable 
Medium Medium Low 

9.1.1.4 
Loss of grasslands and other 

habitats 
Local 

Post-

decommission 
High Definite High 

No mitigation 

possible  
High 

WETLANDS 

9.1.2.1 
Catchment Integrity of the Wetland 

System 
Regional 

Post-

decommission 
High 

Highly 

Probable 
High High High 

9.1.2.2 Loss in wetland functions  Regional 
Post-

decommission 
High 

Highly 

Probable 
High High Medium 

9.1.2.3 Loss in Biodiversity Regional 
Post-

decommission 
High 

Highly 

Probable 
High High High 

FAUNA IN GENERAL 

9.1.3.1 
Habitat fragmentation and loss of 

habitat 
Regional 

Post-

decommission 
High 

Highly 

Probable 
Medium Low Medium 

9.1.3.2 
Increase in competition for food due to 

migration out of dam basin 
Regional  Medium 

Highly 

Probable 
Medium Low Medium 
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Reference Impact Extent Duration Intensity 

Probability 

of 

Occurrence 

Significance 

without 

Mitigation 

Requirement 

for mitigation 

Significance after 

Mitigation 

MAMMALS 

9.1.4.1 
Loss of habitat of Red Data listed 

mammals 
Regional  Long-term High 

Highly 

Probable 
High High Medium 

BIRDS 

9.1.5.1 Loss of habitat for birds Regional Long term Medium 
Highly 

Probable 
Medium Medium Medium 

9.1.5.2 
Loss of habitat and foraging for 

Cranes  
Regional Long-term Medium 

Highly 

Probable 
High High Medium 

FISH 

9.1.6.1 
Dam wall as barrier to movement of 

the indigenous fish species. 
Regional 

Post-

decommission 
High 

Highly 

Probable 
High High Low 

9.1.6.2 
Removal of fish barrier by inundation 

of Inchbrakie Falls 
Regional Long-term High Definite High High Medium  

9.1.6.3 
Increase and diversification of 

fisheries. 
Regional 

Post-

decommission 
Medium Probable 

Medium 

Positive 

No mitigation 

possible 
Medium Positive 

AMPHIBIANS 

9.1.7.1 Loss of habitat for Red Listed species Local Long-term High 
Highly 

Probable 
High Medium Medium 

REPTILES 

9.1.8.1 
Loss of habitat for Red Data 

reptiles 
Regional Long-term High 

Highly 

Probable 
High Medium High 

INVERTEBRATES 

9.1.9.1 Loss of habitat for Burrowing mayflies National Permanent High Improbable Medium Low Medium 

9.1.9.2 
Dam impacts on crabs and other 

aquatic invertebrates 
Site Medium-term Medium Probable Medium 

No mitigation 

possible 
Medium 
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Reference Impact Extent Duration Intensity 

Probability 

of 

Occurrence 

Significance 

without 

Mitigation 

Requirement 

for mitigation 

Significance after 

Mitigation 

9.1.9.3 
Loss of habitat of terrestrial 

Invertebrates 
Local Medium-term High Probable Medium 

No mitigation 

possible 
Medium 

MICROCLIMATE 

9.1.10.1 Moderation in temperatures Local 
Post-

decommission 
Low Probable Low 

No mitigation 

possible 
Low 

9.1.10.2 Radiation Fog Local 
Post-

decommission 
Low Probable Low 

No mitigation 

possible 
Low 

DOWNSTREAM OF DAM 

9.1.11.1 Decrease in flow volume Regional 
Post-

decommission 
Medium Probable Medium Medium Low 

9.1.11.2 Decrease in sediment load Regional 
Post-

decommission 
Medium Probable Medium Medium Low 

9.1.11.3 
Change in temperature and oxygen 

content of Mooi River 
Regional 

Post-

decommission 
Medium Probable Medium Medium Low 

PROPOSED FISH BARRIER WEIR 

9.2.1 Red Data Plants & Plant Communities Site Medium-term Medium 
Highly 

Probable 
Medium Medium Low 

9.2.2 Impact on vertebrates Regional Long-term High 
Highly 

Probable 
Medium Medium Medium 

9.2.3 Impact on invertebrates Local Long-term Medium 
Highly 

Probable 
High Medium Medium 

RECEIVING STREAMS OF WATER TRANSFER 

9.3.1 Erosion of riverbanks Regional 
Post-

decommission 
Medium Probable High Medium Medium 
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Reference Impact Extent Duration Intensity 

Probability 

of 

Occurrence 

Significance 

without 

Mitigation 

Requirement 

for mitigation 

Significance after 

Mitigation 

9.3.2 Raised water levels  Regional 
Post-

decommission 
High Definite High - - 

9.3.3 Flow stability and biodiversity Local 
Post-

decommission 
Medium Probable High 

Medium 
Medium 

NEW AND EXISTING PIPELINE 

9.4.1 Loss in flora Site 
Post-

decommission 
Medium 

Highly 

Probable 
Low Low Low 

9.4.2 Loss in wetland functions  Regional Long term Medium 
Highly 

Probable 
Medium Medium Low 

9.4.3 Loss in fauna due to impact on habitat Local 
Post-

decommission 
Low 

Highly 

Probable 
Medium Low Medium 

QUARRY 

9.5.1 Loss in flora Site Long term Medium 
Highly 

Probable 
Medium Medium Low 

9.5.2 Loss in fauna due to impact on habitat Local Long-term Medium 
Highly 

Probable 
Medium Medium Low 
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9.1 SPRING GROVE DAM 

9.1.1 Vegetation 

9.1.1.1 Loss of Red Data and Other Species of Conservation Importance at Inchbrakie 

Falls 

Three Red Data listed species were identified and all of them utilised the habitat around the 

Inchbrakie Falls. These species were Ornithogalum sephtonii (Rare), Hesperantha woodii (Rare) 

and Crocosmia pottsii (Near Threatened). Loss of these species will result in local extinction. 

Other orchid and bulbous species also occur such as Dierama latifolium, D. robustum, Habenaria 

tridens, Nerine pancratioides and Schizostylis coccinea (WRP Consulting Engineers 2002a). The 

significance is very high and mitigation measures are obligatory. 

 

Mitigation 

The mitigation measures were researched in a separate study and a summary thereof is included 

in the Mitigation section (Section 10.2) of the report. 

 

9.1.1.2 Loss of Inchbrakie Falls’ rare plant communities 

The unique fynbos habitats at Inchbrakie Falls and the limited number of waterfalls or cascades in 

the area make it important from a floristic point of view. The loss of the waterfall may result in a 

critical loss of refugia for the rare species present and therefore result in a critical loss of habitat. 

The loss of Inchbrakie Falls will have a permanent impact on a regional scale. The intensity is 

high as some of these plant communities will become locally extinct. Except if the dam never 

reached its full supply level, the impact will be definite. The significance is very high. 

 

Mitigation 

No mitigation measures can reduce the significance of the impact.  

 

9.1.1.3 Loss of ethnobotanically important species 

The highest concentration of species of ethnobotanical importance is near the dam wall and the 

species are mostly used for their medicinal value. The inaccessibility of the site does, however, 

render the probability of the species being utilised low. The significance of the impact is medium 

and mitigation measures are recommended. 
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Mitigation 

It is recommended that ethnobotanical species are translocated for use in rehabilitation work, 

local nurseries or community-based plant nursery projects. Local herbalists must be encouraged 

to collect the plants prior to start of construction of the dam wall. 

 

9.1.1.4 Loss of Grasslands and other habitats 

Only 40% of the dam basin still contains natural grasslands. These grasslands have been grazed 

for many years in the past and the species composition in herbaceous species is relatively poor. 

The riparian areas are heavily infested with alien species. However, these areas do still provide 

habitat for many plant species. When the dam is decommissioned, the grasslands may return to a 

new equilibrium and provide habitat. It is definite that this impact will occur during and after 

construction of Spring Grove Dam.  

 

Mitigation 

No mitigation is possible, therefore impacts remain of high significance. 

 

9.1.2 Wetlands 

9.1.2.1 Catchment Integrity of the Wetland System 

Wetlands in a catchment are linked, and therefore function as one ecosystem. When wetlands in 

a certain section of the unit are impacted upon, the whole catchment unit is impacted. Although 

the wetlands in the upper reaches of the catchment are in a pristine condition (as part of the 

Drakensberg National Park), downstream wetlands are severely altered. Especially the wetlands 

in the altitudinal zone of 1400 masl to 1500 masl (zone of Spring Grove Dam) have been severely 

degraded and their functionality and efficiency are greatly reduced. The ability of these wetlands 

to carry out beneficial processes has been reduced. This reduces the functionality of the whole 

wetland system in the catchment. The impact of wetland loss in the catchment will be highly 

significant (WRP Consulting Engineers 2002b). 

 

Mitigation 

Wetlands elsewhere in the catchment should be rehabilitated as a trade-off for the loss of 

wetlands as discussed under the mitigation section (Section 10.3) of this report. 

 

9.1.2.2 Loss in wetland functions 

Valley Bottom Wetlands are particularly suited to the storage, regulation and purification of water 

as well as flood attenuation. They provide a variety of habitats. The loss of these functions will be 

significant, even though the wetlands in the Spring Grove Dam basin are disturbed. Floodplain 
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wetlands are important for flood attenuation. They provide large areas for water and sediment to 

spread and settle. Productive topsoil is deposited in these areas and this makes them highly 

suitable for agriculture. The Spring Grove Dam will prevent floods downstream and the 

subsequent sediment deposition. This will reduce agricultural capacity of the floodplains. 

However, it is illegal to farm in wetlands without authorisation from the National Department of 

Agriculture and the Department of Water Affairs and Forestry and the Dam will also prevent 

floods and therefore this impact is considered as of low significance. The prevention of floods will 

alter natural river flow systems and change the flow variability that acts as cues that influence the 

behaviour of certain biota. This will have an impact of medium significance. Oxbow Wetlands 

provide a large range of different habitats. Loss of these types of wetland therefore constitute in a 

loss of biodiversity. Slope Wetlands perform similar functions as valley bottom wetlands but 

process less water in terms of purification.  

 

A dam cannot substitute the functions provided by wetlands. Wetlands will attenuate floods and 

store water but cannot purify water and do not provide the diverse habitats wetlands have. The 

significance of loss in wetland functions will mostly be loss of biodiversity and water purification. 

The significance is, therefore, high. 

 

Mitigation 

The loss of flood attenuation will be mitigated by managing the dam to simulate flood events, but 

by including the attenuation of floods, especially severe floods. The dam will also provide a 

variety of habitats to different fauna and flora species, but habitat similar to the wetlands will be 

limited. Wetlands in the catchment should be rehabilitated as a trade-off for the loss of wetlands 

as discussed under the mitigation section (Section 10.3) of this report. 

 

9.1.2.3 Loss of Biodiversity 

The wetlands provide habitat for a large number of fauna species, including birds, mammals, 

invertebrates, amphibians and fish. Wetlands serve as refugia for many species and are 

important for the migration and distribution of the species. Given the overall disturbed status of 

the wetlands in the catchment the loss of these populations will be significant. The dam will create 

a barrier to movement of species that use the river and wetland as a transport route. Wetlands 

upstream and downstream of the dam will not be linked leading to a loss of connectivity and 

migration opportunities of species. The lake system resulting from the development of an 

impoundment will provide a large area of habitat for fish, waterfowl, invertebrates and 

amphibians. This is a benefit, but areas of similar habitat are provided by farm dams in the area. 

The dam will inundate a variety of ecosystems such as riparian, wetlands, grasslands and 

woodland which currently provide habitat to a wider range of animals. The impact is, therefore, of 

high significance. 
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Mitigation 

Wetlands in the catchment should be rehabilitated as a trade-off for the loss of wetlands as 

discussed under the mitigation section (Section 10.3) of this report. 

 

9.1.3 Fauna in General 

9.1.3.1 Habitat fragmentation and loss of habitat 

The dam will flood a large area that may provide habitat for species in general. This will include 

loss in foraging and breeding habitat as well as loss in migration routes. However, the habitat in 

the dam basin is already severely transformed and, therefore, reduces the potential impact. 

 

Mitigation 

No mitigation is possible. The rehabilitation of wetland in the catchment will provide alternative 

habitat for wetland species but birds are the mostly likely to utilise this alternative resource. It is 

suggested that a conservancy be proclaimed around the dam to provide a safe habitat for the 

displaced mammals. 

 

9.1.3.2 Increase in competition for food due to migration out of dam basin 

Most of the animals will be able to migrate out of the basin as the water level rises but will 

increase the competition for resources near the dam and some individuals may die of 

starvation/competition as a result.  

 

Mitigation 

No mitigation measures are practical, other than the off-site rehabilitation of wetlands. However, 

this will only have an impact on the wetland species. Another option is the establishment of a 

conservancy or a Nature Reserve around the dam.   

 

9.1.4 Mammals 

9.1.4.1 Loss of habitat for Red Data listed mammals 

Some mammals of conservation concern utilise the dam basin including the Oribi and Serval. The 

Oribi is classified as Endangered. The available habitat in this area is of limited extent, and the 

dam will have a great impact on this remaining habitat. The dam will also limit migration between 

areas available for suitable habitat. The significance of this impact is high. 
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Mitigation 

The off-site rehabilitation of wetlands will improve the potential habitat for wetland mammals 

elsewhere. Wetlands in the catchment should be rehabilitated as a trade-off for the loss of 

wetlands as discussed under the mitigation section (Section 10.3) of this report. An ‘Operation 

Noah’ rescue action plan must be implemented to remove these mammals from the rising water 

levels and remove them to an area with suitable habitat, potentially surrounding the dam. The 

Endangered Wildlife Trust (EWT) Oribi Working Group will be contacted for an assessment of 

potential alternative habitat for this species. 

 

9.1.5 Birds 

9.1.5.1 Loss of habitat for Birds 

All wetland or grassland bird species in the dam basin are threatened by the loss of their 

preferred habitat. Apart from the various Red Data listed species, there are several other bird 

species that would be displaced by the dam. These are mostly wetland and grassland dwellers 

and will already have been affected by the loss of habitat in the area. In contrast, those bird 

species that occupy and use open water habitats will benefit to some extent from the dam. 

Impacts on birds are therefore mixed but it is considered that the overall balance will be negative 

(WRP Consulting Engineers 2002i). The significance of this impact is of medium significance. 

 

Mitigation 

The mitigatory measures, relate primarily to the provision of alternative wetland and grassland 

habitat, and so reference is made to the wetland rehabilitation addressed in Section 10.3. The 

wetland habitat will also include grassland areas which should form part of a nature conservation 

area.  

 

9.1.5.2 Loss of habitat and foraging for Cranes  

The foraging area of the two Blue Crane pairs (Vulnerable species) will be impacted on by the 

dam. The nesting sites will not be impacted. Two Crowned Crane (Vulnerable species) pairs will 

also be impacted, but similar to the Blue Cranes, only the foraging area of the two pairs will be 

impacted. Only one of these pairs will be significantly affected through loss of foraging habitat. A 

non-breeding flock of Crowned Cranes utilise 75% of the dam basin and will lose 18.8% of their 

foraging area. No Wattled Crane pairs (a Critically Endangered species) utilise the area, but a 

flock of immature birds utilise the site annually (WRP Consulting Engineers 2002b).  
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Mitigation 

Wetlands in the catchment should be rehabilitated as a trade-off for the loss of wetlands as 

discussed under the mitigation section (Section 10.3) of this report. This will provide potential 

additional habitat to cranes. 

 

9.1.6 Fish 

9.1.6.1 Dam wall as barrier to movement of the indigenous fish species  

The construction of a dam wall will form a new barrier to upstream migration of fish species. 

However, the only indigenous fish species that may be considered to make regular migrations is 

the Barbus natalensis (Scaly), although eels would also do so if they are present. As the Scaly 

occurs only as far upstream as the Inchbrakie Falls, very little riverine habitat would be lost to the 

species. Further, since it breeds in riverine gravel beds, which are scarce in the area proposed for 

the dam basin, the loss of breeding habitat would be limited.  

 

Mitigation 

The provision of a roughened section at one side of the Spring Grove Dam spillway would enable 

migrating eels to ascend the dam wall when flows are suitable. Therefore, it is recommended that 

a two metre wide strip of the spillway have a rough surface and that grooves (1.5 cm to 2.0 cm 

wide and 2.0 cm deep) be cast into the surface over this area. The grooves should zigzag their 

way up the wall with each run being no more than 100 cm long and being at an angle of 45
o 

from 

the vertical. 

 

9.1.6.2 Removal of fish barrier through inundation of Inchbrakie Falls 

At present, the Inchbrakie Falls is a barrier to upstream migration of most fish species and thus 

the possibility of it being inundated must be considered in the light of the removal of the barrier. 

There is no cause of concern with regard to the indigenous fish species, as the ranges of Barbus 

natalensis (Scaly) and Barbus viviparus (Bowstripe Barb) may be slightly extended and it is 

unlikely that this will have any undesirable impacts. Fly-fishing for the indigenous Yellowfish 

species, of which the Scaly is one, has become popular in recent years and so it may be argued 

that the movement of the Scaly into the upper river could be a positive (beneficial) impact. 

 

The inundation of Inchbrakie Falls will provide Bass species the opportunity to migrate upstream 

of Inchbrakie Falls where they previously were excluded from by the barrier posed by the Falls. 

This is not of considerable concern from the biophysical perspective but rather as a social issue. 

Smallmouth Bass have not been found in the catchment upstream of Inchbrakie Falls but will 

colonise the river once the falls are inundated. This species is well adapted to rivers and may 
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compete with and displace the Brown Trout, which forms the basis of a robust recreational fishing 

industry. The value of this industry has not been calculated but it is known that the Underberg 

area derives between R20 million and R30 million per annum from its trout fishery (Avni 2001). 

Thus the potential loss to the Nottingham Road/Rosetta/Kamberg area is significant. Smallmouth 

Bass is a voracious predator and will exert pressure on the populations of amphibians and 

aquatic invertebrates in the River. The invasion of the upper Mooi River by Largemouth Bass and 

Spotted Bass is considered to be of far less concern since this species is already found in farm 

dams upstream of the Inchbrakie Falls. Experience from the Underberg area shows that the 

Largemouth bass, which is primarily a still water species, is unlikely to pose a threat to the trout in 

the river but that it may use the river as a means of spreading from one farm dam to another. In 

such dams, it is a serious competitor of trout and, providing climatic conditions are not too cold, 

may have an adverse impact on the recreational fisheries (WRP Consulting Engineers 2002d).  

 

Mitigation 

An approach to prevent the upstream invasion of bass could include construction of impassable 

fish barriers at the headwaters of the proposed dam. This barrier may also be designed as a 

gauging weir, if so desired. The construction of the barrier will have some additional impacts and 

will also prevent new opportunities based on the alternative angling of Scaly, but since this is not 

happening, this impact is negligible.  

 

9.1.6.3 Increase and diversification of fisheries 

The construction of the Spring Grove Dam may also cause several positive impacts. Amongst 

these would be enhanced angling for the Scaly and the probability of an improved trout fishery. 

With regards to the former, it is known that fishing for Scaly is very popular in the headwaters of 

Midmar Dam. At certain seasons the fish gather there prior to moving upstream into the river and 

large numbers of anglers, both subsistence and recreational, are commonly present at such 

times. As Spring Grove Dam is likely to be similar to Midmar Dam in many regards, a similar 

situation may be expected to develop. The trout fishery will be enhanced through the probable 

migration of fish, which have lived in the dam and reached a large size, into the river in order to 

spawn. If properly managed, the dam may produce trout in the order of up to five to eight 

kilograms, and such large fish will become highly sought after, especially if they enter the river.  

 

Mitigation 

No mitigation measures are necessary. 
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9.1.7 Amphibians 

9.1.7.1 Loss of habitat for Red Listed species 

The habitat requirements of the frog species vary widely as some remain permanently in 

wetlands while others are dependent on water only for breeding purposes. With the exception of 

Xenopus laevis laevis (Common Platanna), all will probably be impacted on by the dam, as deep 

open water is not utilised by any other species. The impact of the loss of the river as a migration 

corridor is difficult to assess and may also have an impact (WRP Consulting Engineers 2002f).  

 

Mitigation 

The loss of habitat for the amphibian species cannot be mitigated on site and should therefore be 

mitigated off site. The loss can be mitigated through the rehabilitation of wetlands off site. The 

establishment of wetland communities around the site will also provide habitat for amphibians 

(WRP Consulting Engineers 2002f). 

 

9.1.8 Reptiles 

9.1.8.1 Loss of habitat of Red Data Reptiles  

Only one chameleon species is Red Listed, due to the loss of arboreal habitat. Few arboreal 

habitat areas are available in the proposed dam basin and are mostly confined to gardens and 

hedgerows around residences. The dam will inundate many gardens which may host the Natal 

Dwarf Chameleon.  

 

Mitigation 

Since a small portion of this habitat will be inundated, the animal is recommended to be listed in 

the EMP as a candidate for "Operation Noah" rescue efforts.  The animals can be searched for in 

hedges and gardens.  

 

9.1.9 Invertebrates 

9.1.9.1 Loss of habitat for Burrowing mayflies 

The area is known for its high diversity in burrowing mayflies. However, after extensive searches, 

none were found and it can be presumed extinct. Therefore the dam itself will not have a great 

impact on them.   
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Mitigation 

The environmental needs of burrowing mayflies should be taken into consideration when 

designing the downstream flow regime. Key factors in this regard will be linked to sediment 

dynamics and the timing of flood events (WRP Consulting Engineers 2002h).  

 

9.1.9.2 Loss of habitat of Crabs and other aquatic invertebrates 

Few crabs and aquatic invertebrates utilise deep, open water. The others will probably just move 

outwards as the water level rises. However, some aquatic invertebrates require flowing water and 

the dam will have a detrimental effect on them.  

 

Mitigation 

No mitigatory measures are necessary. 

 

9.1.9.3 Loss of habitat of terrestrial invertebrates 

One terrestrial invertebrate, the Estcourt Blue (Lepidochrysops pephredo), is Red Data listed as 

rare, which occurs in the dam basin. Other invertebrates in the area are KZN endemics, but non 

are Red Data listed. 

 

Mitigation 

No mitigation measures other than trade-off wetland rehabilitation are practical. 

 

9.1.10 Microclimate around the dam 

It is anticipated that the microclimate will only be altered in close proximity to the dam with a 

minimal impact. 

 

Mitigation 

No mitigatory measures can be applied. 

 

9.1.10.1 Moderation on temperatures 

It is expected that summer temperatures are unlikely to be affected due to the energy 

components of evaporation from a water body such as Spring Grove Dam and those of the 

surrounding actively growing vegetation are quite similar. In the winter the dam will probably 

moderate the climate in the immediate surroundings. The significance of this impact is low. 

 

Mitigation 

No mitigation measures are possible. 
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9.1.10.2 Radiation fog  

Incidences of fog may occur on the dam but this will dissipate in the morning. There are no major 

infrastructure routes in the immediate vicinity where the fog will reduce the visibility.  

 

Mitigation 

No mitigation measures can reduce the potential impact. 

 

9.1.11 Downstream of Spring Grove Dam 

9.1.11.1 Decrease in flow volume 

Previous studies on the impact of Spring Grove Dam on the downstream rivers indicated that the 

channel will either narrow or reduce its migration rate. When the channel narrows alien and 

invasive species may establish on the former riverbed (Friedman et al. 1998). The decrease in 

flow volumes will change the habitats for aquatic and riparian species. If the water levels drop too 

greatly it can result in loss in species. Also, dropped water levels can cause riverbank erosion. 

However, the reserve for this catchment has been established and if enough water is let out of 

the dam as the reserve states it will not have a significant impact.  

 

Mitigation 

Minimum reserve requirements should be adhered to as discussed in Section 10.6. 

 

9.1.11.2 Decrease in sediment load  

The dam wall will ensure that minimum sediment is let through downstream. A lack of sediment in 

the water may result in increased scouring and erosion of river beds and banks downstream.  

 

Mitigation 

No mitigation is possible. 

 

9.1.11.3 Change in temperature and oxygen content of Mooi River 

A bottom water scour/discharge system would result in a significant temperature difference 

between river inflow and outlet in the summer and a low dissolved oxygen concentration in the 

outflow, having a potential detrimental impact on the downstream aquatic life for a limited river 

distance. However, depending on the configuration of the outlet valve, water may be oxygenated 

within a short river distance from the release. Trials undertaken on the Midmar Dam scour 

releases indicated that released water reaches a temperature similar to that of the inflow to the 
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dam within 720m of the dam wall, suggesting that the impoundment has little effect on the 

downstream temperatures below this point. Although the Midmar Dam scour water rapidly 

reoxygenates to 4 mg O2/�, which is considered the minimum for aquatic life, it takes about  

2.2 km river distance to exceed 6 mg O2/�, at which oxygen deficiency is unlikely to be a problem 

(Goba Moahloli Keeve Steyn 2004).  

 

Mitigation 

A scour that sprays water out or entrains air on release would minimise this problem. This is part 

of the design and therefore reduces the impact of loss of oxygen in the water, since the oxygen 

levels are increased. 

 

9.2 FISH BARRIER WEIR 

9.2.1 Red Data Plants and Plant Communities 

Habitat exists for Red Data plant species but none was observed. Some riparian and wetland 

habitats will be inundated by the weir. 

 

Mitigation 

This impact will be mitigated through off-site wetland rehabilitation (Section 10.3). 

 

9.2.2 Impact on vertebrates 

Red data mammals such as Serval, Cape Clawless Otter and Oribi occur in the area. The 

construction of the weir will impact on them but this will cease after construction. The animals will 

be forced to move upstream to find new habitat. 

 

Mitigation 

The EWT Oribi Working Group can be contacted to obtain advice with regards to potential habitat 

in close proximity to the site for the Oribi to establish a nature reserve. Potentially this nature 

reserve will also include suitable habitat to the other Red data faunal species. 

 

9.2.3 Impact on Invertebrates 

The stretch of river where the weir is proposed is optimal aquatic habitat since it contains all four 

velocity depth regimes: slow-deep, slow-shallow, fast-deep and fast-shallow. The creation of a 

large slow flowing area will encourage the deposition of silt, reducing the diversity of aquatic 

habitats throughout the impoundment. Hydraulic movement, as a result of floods, will be unable to 

remove the silt or sunken organic debris trapped in this impoundment, potentially creating an 

anoxic layer during times of low flow. All invertebrate species associated with riffle and moving 

water habitats will be forced to move to new parts of the river where more suitable habitat exists. 
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Refugia will be disturbed, thus predation of species will also change accordingly (i.e. otter on 

crabs and fish).  

 

Mitigation 

The species should naturally migrate to more suitable habitat. However, if not due to limited 

suitable habitat availability or any other reason, no mitigation is possible.  

 

9.3 RECEIVING STREAMS OF WATER TRANSFER 

9.3.1 Erosion of riverbanks 

Initial indications are that if the Spring Grove Dam is constructed, it will be possible to transfer 

some 4.5 m3/s for about 270 days of the year. This implies that the water surface will only drop 

below the base flow + 4.5 m3/s levels for relatively short periods of time. Vegetation below the 

anticipated minimum winter base flow + 2.5m3/s will be drowned.  It is probable that non-

hygrophilous plants will disappear up to the summer base flow + 4.5m3/s level as the transfers 

during the summer months will presumably be constant. The ‘drowned’ areas will be denuded of 

vegetation and bank erosion will take place. Adding to this impact is the Working-for-Water 

program which clears invasive species from the riverbanks. Other than the effects on increasing 

stream flow, the river banks appear to become very vulnerable to erosion in those areas which 

had been shaded by the trees.  Wattle trees tend to suppress any understory vegetation and the 

ground underneath them is bare and therefore vulnerable to erosion.  An increase in sediment in 

the rivers may also be deposited in the Midmar Dam. However, with the trees having been 

removed, vegetation can establish on the newly exposed areas. The result is that, in an 

undisturbed hydrological regime, a natural or semi-natural vegetation community would develop 

and the river banks would become more resistant to erosion (IWR-E & Alletson Ecologicals 

2000). The impact will be of high significance. 

 

Mitigation 

To prevent excessive damage to vegetation due to prolonged high water levels, it is 

recommended that no transfers should be done at times of high natural flows. The impact will 

remain of medium significance. 

 

9.3.2 Raised water levels  

An increase in water level may lead to localised loss in hygrophytic species. They will probably be 

replaced by hygrophilous species and the terrestrial species will move further from the water. 

Therefore, no losses in species are anticipated.  While there will be marked changes in the 

morphology of the channel, it is highly likely to be the case that the plant communities will simply 
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re-establish themselves after a transition period on the new banks (IWR-E & Alletson Ecologicals 

2000). 

 

The raised water levels will be beneficial to the wetlands and to the bird species that inhabit such 

areas.  Changes in the composition of the vegetation communities are anticipated but it is thought 

that no particular biotopes will actually disappear.  As certain areas become too wet for Cyperus, 

Miscanthus, Juncus and other such short species, they will be colonized by reeds such as 

Phragmites.  Many areas that are, at present, too dry for hygrophilous plants, either naturally or 

by reason of having been drained, will become suitable for the shorter species. However, some 

areas may be invaded by more tolerant species and a localised loss of species may occur  

(IWR-E & Alletson Ecologicals 2000).  

 

Mitigation 

The overall expansion of wetland surface area is considered likely to be beneficial to wetland 

birds.  It appears that the Crowned, Wattled and Blue Crane do not makes any significant use of 

the area for either breeding or foraging purposes.  It is suggested, however, that with expansion 

of the wetland habitat, the birds might colonise the new habitat (IWR-E & Alletson Ecologicals 

2000). The off-site rehabilitation of wetlands will improve the habitat for wetland mammals 

elsewhere. The wetlands in the catchment should be rehabilitated as a trade-off for the loss of 

wetlands as discussed under the mitigation section (Section 10.3) of this report. 

 

9.3.3 Flow stability and biodiversity 

Flow variability is a natural phenomenon and is vital for the maintenance of biodiversity as it 

constantly alters the physical conditions in the river and so encourages a wide range of plant and 

animal species.  If flow stability becomes the norm, the result is likely to be the increase of 

species which prefer constant environmental conditions and loss of species requiring variable 

flow conditions.  The impact on the natural system is anticipated to be high. 

 

Mitigation 

It can be suggested that seasonal flow variation could be achieved through halving the volume 

transferred at times and by stopping it altogether at others. It is recommended that a minimum 

base flow of 2.5m3/s is maintained for at least 90% of the time. The overall effect of the transfer 

will be to change the size of the river and to maintain the elevated base flow will prevent the new 

system from going through a drought every year. The variability will come through the natural flow 

regime.  
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9.4 NEW AND EXISTING PIPELINE 

9.4.1 Loss of flora 

The natural vegetation has been modified to varying degrees by land use practices such as the 

replacement or removal of natural vegetation by afforestation or pasture development, erection of 

dam walls, erosion within the riparian zone and invasion by exotic/alien plant species. The impact 

is of low significance. 

 

Mitigation 

Working-for-Water has been very active and most of the alien trees, with wattle (Acacia mearnsii) 

as the most significant species, have been cleared. This programme should be continued. The 

impact will remain of low significance. 

 

9.4.2 Loss in wetlands functions 

Some much degraded wetlands occur along the pipeline route. As the impact will only occur 

during construction, the significance of the impact will be medium. 

 

Mitigation 

The area to be cleared must be minimised. Wetlands in the catchment should be rehabilitated as 

a trade-off for the loss of wetlands as discussed under the mitigation section (Section 10.3) of this 

report. The significance of the impact will therefore be reduced to low. 

 

9.4.3 Loss of fauna 

The increase in flow will impact negatively on the existing faunal ecosystem and creation of an 

adapted ecosystem to the new flow regime. The impact is of medium significance. 

 

Mitigation  

No mitigation is proposed which will reduce the impact. The impact therefore remains of medium 

significance. 

 

9.5 QUARRY 

9.5.1 Loss in flora 

The vegetation on the quarry site includes disturbed, old cultivated lands, wattles and indigenous 

bush as well as a riparian zone. The site proposed for storing of topsoil and overburden is 

disturbed. The riparian zone includes indigenous species although no Red Data species are 

expected. The significance of the impact is medium. 
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Mitigation 

The planned access route should be changed (to where?), and if not possible, limited areas must 

be cleared for access through the riparian zone. Any crossing of the riparian zone should be 

managed to ensure minimal disturbance. This will reduce the impact to low significance. 

 

9.5.2 Loss in fauna 

I&APs stated that the Oribi occur in this area. Therefore, the impact is considered of high 

significance. 

 

Mitigation 

Minimal disturbance should be made to the riparian zone (the habitat of the Oribi) in order to limit 

the impact on faunal species. This area should be fenced off to ensure no access is provided for 

alternative routes through the riparian zone. The quarry site must be fenced off before 

construction commences, and no fauna species may be disturbed during work on site. This will 

reduce the impacts to medium significance. 
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10. RECOMMENDATIONS 

10.1 INTRODUCTION  

Certain mitigatory measures will be necessary if approval is granted for the Spring Grove Dam. 

The recommendation measures included in these sections and the Environmental Management 

Plan must be adhered to. The construction of Spring Grove Dam requires four major mitigation 

measures, i.e.  

·  translocation of plant species from Inchbrakie Falls to Reekie Lynn Falls,  

·  off-site wetland rehabilitation,  

·  the construction of a fish barrier weir upstream of Inchbrakie Falls, and  

·  the acquisition of Strathern Farm as a refuge area. 

 

10.2 TRANSLOCATION OF PLANT SPECIES FROM INCHBRAKIE FALLS  

10.2.1 Introduction 

The significance of this impact is high and mitigation of the impact is obligatory. No in situ 

mitigation will be possible, due to inundation of the waterfall. It may be possible to translocate the 

species to other waterfalls in the area.  In a study conducted by Landscape Dynamics (2004) 

other waterfalls in the area were studied to determine if suitable habitat is present for 

translocation of these species.  

 

10.2.2 Methods 

A total of 43 waterfalls within a 50km radius of Inchbrakie Falls were identified by Geringer 

(2002). A desktop study using photographs, literature, reports and maps, on aspects such as 

geology, soil type, rainfall and topography, eliminated 29 waterfalls. This was done on the basis 

that the eliminated waterfalls do not have comparable habitats or habitats suitable for the rare 

plants and important habitats at Inchbrakie Falls. In September 2003, Inchbrakie Falls were 

visited to identify the species and habitats occurring at the falls. The specific habitats where the 

Red Data, and other plant species considered important occur at Inchbrakie Falls were noted. At 

the same time, the other fourteen waterfalls were visited to determine whether these waterfalls 

have similar or comparable habitats to those found at Inchbrakie Falls. Only four waterfalls in the 

region were identified as having habitat suitable for the plant species (Landscape Dynamics 

2004). 
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10.2.3 Results 

There are two waterfalls in the region that may be used as candidate transfer sites, Reekie Lynn 

Falls and Rooidraai Falls (Figure 36 & 27). Reekie Lyn Falls are the most suitable and is located 

approximately 20 km upstream of Inchbrakie Falls near the Kamberg Nature Reserve. Trial 

transplants need to be conducted during the detailed design phase in order that their success 

may be tested (Landscape Dynamics 2004).  

 

 

Figure 36. Reekie Lynn Falls.  Figure 37. Rooidraai Falls. 

 

10.2.4 Recommendations 

It is advised that the red data species and some other important plants be removed from the 

Inchbrakie Falls and relocated at Reekie Lynn Falls, in the similar habitats in which they occur at 

the Inchbrakie Falls.  

 

The plant species recommended for relocation are either geophytes or succulents, and they will 

grow easily after being transplanted. Being rare plants, there are not many individuals of each 

species, and the transplantation process will not be a large operation. Removal of plants should 

be done mechanically, using hand tools. Planting at Reekie Lynn should likewise be by using 

picks and spades. Local people should be involved as contractors. The entire operation should 

not take longer than 5 days. The most critical limitation is that it is not the most suitable time to 

find the plants, albeit not the most suitable for transplanting them. This is, however, not 

considered to be a serious problem. Professional botanists or ecologists should oversee the 

process, both to search for the plants at Inchbrakie Falls and to indicate the correct habitat at 
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Reekie Lynn for planting the different species. It is advisable that Ezemvelo KZN Wildlife be 

involved with the operation (Landscape Dynamics 2004).  

 

10.3 MITIGATION OF WETLANDS AND CRANE IMPACTS  

10.3.1 Introduction 

397ha of wetlands would be inundated by Spring Grove Dam. Of this area of wetlands, 208ha is 

classified as degraded and the remaining 189ha was identified as being in a natural condition. 

The report recommended that a ratio for rehabilitation of 1:1 be applied to the area of wetland 

within Spring Grove Dam that is already degraded (208ha), and that a ratio for rehabilitation of 

1:1.5 is applied to the area of wetland within the basin still considered to be in a natural condition 

(189ha). The application of rehabilitation ratios is considered best practice in other countries 

which apply off-site mitigation as a legal requirement for development that will result in the loss of 

wetlands. The ratios are designed to account for the fact that it is not possible to restore systems 

to their natural condition (INR 2004). 

 

10.3.2 Methodology 

Based on the above, the aim of the study (INR 2004) was to identify 492ha of degraded wetlands 

upstream of Spring Grove Dam for rehabilitation: 

·  Identify and list wetlands suitable for rehabilitation; 

·  Engage landowners to discuss off-site mitigation and their willingness to rehabilitate 

candidate sites on their properties; 

·  Undertake and document detailed assessments of the existing impacts to the wetland 

rehabilitation sites; 

·  Develop rehabilitation plans to address the impacts to rehabilitation sites;  

·  Establish a monitoring and maintenance programme for each rehabilitation site; and 

·  Calculate costs for the rehabilitation works, and for the monitoring and maintenance 

programmes (INR 2004). 

 

10.3.3 Results 

Fourty-six wetlands on 26 properties with a total area of 1091.2 ha were identified as possible 

wetland rehabilitation sites for off-site wetland mitigation (Figure 38). Landowners gave 

unconditional support for the rehabilitation of 338.1ha of wetlands and conditional agreement was 

obtained for a further 177.6ha of wetlands. The conditions upon which some landowners will 

allow rehabilitation were mostly that the landowners should derive some benefit from the 

rehabilitation, mostly in the form of access to water or water rights. The rehabilitation plan was 
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compiled for the rehabilitation of the wetland with unconditional permission to rehabilitate (INR 

2004). 

 

 

Figure 38. Potential sites for rehabilitation (INR 2004).  

 

The original plan was to rehabilitate 492ha of wetlands. There is therefore a shortfall of 154ha of 

wetlands to be rehabilitated. DWAF was however unable to negotiate the conditions for support to 

rehabilitate the additional wetlands. The calculation was based on a ratio for rehabilitation of 1:1 

be applied to degraded wetlands and a ration for rehabilitation 1:1.5 for natural wetlands. 

However, a ratio of 1:1 rehabilitation for natural wetlands can be followed and a total of 397ha of 

wetland should then be rehabilitated (INR 2004).  

 

According to Mr J.J. Geringer (pers comm) there are various factors that need to be considered in 

relation to the conditions proposed by landowners (INR 2004): 

·  Water Tariffs: Spring Grove Dam will be constructed with the main purpose of supplying 

domestic and industrial water to users within the greater Durban and Pietermaritzburg 

metropolitan areas. These users will bear the total cost of the project through the water 

tariff. Allocation of free water to users in the Mooi River Catchment will further increase 

this tariff. 

·  Logistical and Operational Issues: DWAF has a policy of not allowing new irrigation 

water to be abstracted from state owned impoundments by riparian landowners. The main 

problem being that such abstraction works may be flooded or vandalized. In the past, 
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such situations have resulted in claims against DWAF which become an unwanted legal 

burden on DWAF. Allowing irrigation abstractions from the impoundment as 

compensation for off-site mitigation will create a precedent for other riparian landowners 

and affect the water available to serve the users of the Mgeni System, the prime reason 

for building the dam. 

·  Water Use Licensing Process: The abstraction and storage of water are defined as 

water uses which require licensing via the process detailed in the National Water Act. The 

process is amongst other things required to ensure that there is adequate water to meet 

the environmental reserve. Furthermore, when considering issuing water licenses 

preference would be given to historically disadvantaged individuals to ensure that they 

obtain their equitable share. DWAF has to follow a holistic approach with the issuing of 

water licenses, and this can not be done based on giving landowners a license for a 

volume of water (m3/annum) for a specific area of wetland (ha) to be rehabilitated. 

·  Timing and Planning of Spring Grove Dam: While the expropriation of properties 

adjacent to the dam basin may be an option, it does not help to enter into any formal 

agreements with landowners at this stage for DWAF cannot start with such discussions 

until the funding for the dam has been secured (INR 2004).  

 

One case to note is Strathern farm, half of which will be inundated by Spring Grove Dam (Figure 

39). The grassland on this farm is in a good condition and surrounds natural wetlands which host 

Crowned and Blue Crane nest sites. Oribi is also present in the grassland. It is recommended that 

the farm be purchased and form part of the Spring Grove Dam Reserve which will secure the 

combination of wetland and grassland habitat.  This will also make up the shortfall of 154 ha of 

wetland for rehabilitation (INR 2004). Also see Section 10.5. 
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Figure 39. Wetlands on Strathern Farm in relation to the inundated wetlands in Spring 

Grove Dam (INR 2004) 

 

10.3.4 General recommendations 

INR (2004) discussed wetland rehabilitation measures extensively in their report, which is 

included in Addendum A. Rehabilitation plans for 338ha of wetland were developed. Costs were 

calculated which include: 

·  Designs of structures to address features impacting the hydrological regime of the 

degraded wetlands; and 

·  Methods and a programme for the removal of Bramble which was identified as the alien 

invasive of greatest threat to the biodiversity of these systems (INR 2004).  

 

According to Bridging Study 3: Identification of wetlands for rehabilitation, the costs were 

calculated based on principles and requirements for the Working-for-Wetlands Programme 

(WfW). It is recommended that WfW implement the rehabilitation based on the following: 

·  WfW have experience in wetland rehabilitation and are knowledgeable and sensitive to 

wetland environments. The use of machinery is not always appropriate in wetland and the 

labour intensive approach is usually the best way to follow; 

·  WfW will benefit 50 people through employment for a year and develop skills; and 

·  WfW have working arrangements with the National Department of Agriculture and have 

landowner agreements that are legally binding in terms of the Conservation of Agricultural 

Resources Act, 43 of 1989 (INR 2004).  
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Other recommendations include: 

·  As soon as possible after the decision to implement Spring Grove Dam is made and 

funding is secured: 

o Start with baseline monitoring of the wetlands identified for rehabilitation, and 

o After baseline monitoring has been completed, draw up agreements with the 

landowners and start the rehabilitation process; 

·  Expropriate the farm Strathern in its entirety; and 

·  Introduce the long-term monitoring programme indicated in this report. It is recommended 

that the KZN Wetlands Forum and Ezemvelo KZN Wildlife should manage the monitoring 

programme (INR 2004). 

 

10.4 CONSTRUCTION OF A FISH BARRIER WEIR UPSTREAM OF INCHBRAKIE 

FALLS 

When the Inchbrakie Falls becomes inundated, it will remove the barrier to fish migration 

upstream of the falls. This provides Small-mouthed Bass the opportunity of moving upstream and 

impact on the Brown Trout upstream. To prevent this, it is proposed to construct a fish barrier 

weir approximately 1.2 km upstream of Inchbrakie Falls and about 200m upstream of the 

upstream extent of Spring Grove Dam’s water body.  The site has been selected at the most 

favourable position in the river from both hydraulic and environmental perspectives.  The low 

structure will inundate only a small area of land and as a result minimise impacts on riparian 

landowners.  Furthermore, the position is close to Inchbrakie Falls leaving most of the river 

unaffected by this intervention.  It is anticipated that wetlands will develop at the upper end of the 

weir’s impoundment which would beneficially serve as a habitat for small animals in the area 

(DWAF 2006). 
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Figure 40. Fish barrier weir design 

 

10.5 ACQUISITION OF STRATHERN FARM AS A WETLAND REFUGE AREA 

To ensure that suitable habitat is available for animals dependent on the wetlands that will be 

inundated by Spring Grove Dam, it has been proposed that Strathern Farm be acquired in its 

entirety.   This property is situated on the southern side of the dam’s impoundment and supports 

a large wetland.  It is proposed that this area be retained in its natural state in future and can be 

proclaimed as a Nature Reserve. Kevin McCann from Ezemvelo KZN Wildlife handles the 

protected areas expansion programme for KZN and can be contacted at 083 447 0657. 
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Figure 41. Locality of Strathern Farm. 

 

10.6 ECOLOGICAL RESERVE 

DWAF has to provide for the basic human needs of people dependent on the river for their water 

as well as for preserving ecological health of the river regime and aims to do so through the 

Reserve in terms of Section 1(1)(xviii) of the National Water Act (Act 36 of 1998) (NWA). The 

Basic Human Needs Reserve provides for the essential needs of individuals served by the water 

resource and includes water for drinking, for food preparation, and for personal hygiene. The 

ecological reserve relates to the water required to protect the aquatic ecosystems of the water 

resource. The Reserve refers to both the quantity and quality of water in the resource, and will 

vary depending on the class of the resource.  

 

If the water resource operating rules (see Bridging Study No 6: Stochastic Hydrology etc.) are 

implemented in the Mooi River catchment, the basic human needs Reserve can be met at all 

times.   
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10.6.1 Mooi River 

A Reserve has been determined and can be implemented for the Thukela and all its tributaries, 

excluding the Klein Thukela, Sundays and Mooi rivers. Provision for Reserves for the construction 

of the Mearns Weir and the proposed Spring Grove Dam has already been made. The portion of 

the Reserve allotted to the dam will be contributed and freshet releases will be coordinated with 

natural events in the Little Mooi River by making use of a network of river flow gauging stations 

located in the Little Mooi and Hlatikulu rivers. The flow data will then be transferred to the Spring 

Grove Dam through electronic communication systems. This will ensure that the correct Reserve 

flows will be present at the Mearns Weir, which is situated directly downstream of the confluence 

of the Mooi and Little Mooi rivers. The outlets of the Spring Grove Dam will also be sized to 

enable it to provide the minimum freshet releases required for the Reserve during drought and 

minimum storage in the dam. 

 

10.6.2 Mgeni River 

The Mgeni River is utilised for conveying water from one dam to another and to supply water to 

the various needs of users along the entire length of the river and the river can therefore be 

considered as a working river. The Mgeni River Reserve has not been determined yet. Even 

though the river hydrology is impacted upon, initial research indicated that the river regime of the 

Mgeni River is in a generally good ecological condition. The research is still continuing and is 

focusing on potential operating rules that may further improve the ecological condition of the river. 

During the construction of the Midmar Dam in 2003 (date correctness?), a special crest gate was 

constructed in the dam’s spillway to ensure that the freshet flows of the annual high flow 

requirements of the Mgeni River’s Reserve are met between the Midmar Dam and the Albert 

Falls Dam. 

 

9.2.3 Mpofana and Lions Rivers 

The Reserve determination did not take place yet for the Mpofana or Lions rivers (tributaries of 

the Mgeni River). Both of these rivers have been used to convey water to the Midmar Dam from 

the Mooi River transfer since 1983. It was also used for a brief period during a drought in 1983 

and again in 1992 to transfer water from the Mearns Emergency Scheme to the Midmar Dam. 

The transfer scheme has been used more regularly since the drought of 2002 and the Mooi-

Mgeni Transfer Scheme Phase 1 (MMTS-1) has been in place since 2003. The MMTS-1 has 

been used whenever sufficient water were available at the Mearns Weir. The Mpofana and Lions 

rivers are therefore considered working rivers for the reaches where they are affected by the 

Mooi-Mgeni Transfer Scheme. 
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Recommendations were made during the implementation of the MMTS-1 regarding the flow 

management in the receiving rivers (Mpofana, Lions and Mgeni rivers). These recommendations 

were made to prevent excessive damage to the riparian or adjacent terrestrial vegetation during 

prolonged high water levels. The loss of the vegetation can lead to increased river channel 

erosion and the loss of riparian wetlands. The following recommendations were made: 

 

·  Capping of high flows: Water transfers from the Mooi River are stopped when water levels in 

the receiving rivers rise to such levels that the banks of the river will be overtopped for 

periods exceeding 24 hours; and 

·  Maintenance of low flows: A minimum base flow of 2.5m3/s should be maintained in the 

Mpofana and Lions rivers for at least 90% of the time. 

 

The capping of high flows was easily implemented during the implementation of the MMTS-1, but 

it was impossible to implement the second requirement (maintenance of a minimum base flow). 

The minimum base flow can only be achieved if sufficient water storage takes place within the 

Mooi River catchment to allow permanent transfers. Since the MMTS-1 only allows transfer when 

water is available at the Mearns Weir, mostly during the wet season, it is impossible to implement 

the required flow management. The situation will, however, change as soon as the MMTS-2 is 

implemented, since the Spring Grove Dam will provide adequate water storage for transfers over 

a prolonged period of time. The maintenance of a minimum base flow will therefore be 

implemented along with MMTS-2. 

 

A river flow gauging facility will be necessary on the receiving rivers in order to implement the flow 

management rules mentioned above. The purpose of this gauging facility is to measure the 

natural flows occurring in the river to assess whether the river flow should be augmented from the 

transfer scheme or whether transfers should either be reduced or stopped.  The most appropriate 

position for such a flow gauging facility would be immediately upstream of the Mpofana Waterfall 

situated about 400m downstream of the transfer outfall structure.   

 

10.7 OPERATION NOAH 

The aim of ‘Operation Noah’ is to provide help to fauna species that cannot move fast enough 

from the rising water levels. Special attention must be paid to the Red Listed species Oribi, Natal 

Leaf Folding Frog and the Natal Midlands Dwarf Chameleon. The Ezemvelo KZN Wildlife, the 

EWT Oribi Working Group, and the Crane Working Group have ample knowledge to provide 

leadership in this regard. Ian Rushworth at Ezemvelo KZN Wildlife’s Ukahlamba Office at Midmar 

should be contacted at: Tel: 033 239 1511; Cell: 082 940 1462; Email: ianr@kznwildlife.com 
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11. ENVIRONMENTAL MANAGEMENT PLAN 

The recommendations in the previous reports provide sufficient management measures to limit 

the impact on the environment. These measures can be incorporated into the EMP developed by 

BKS. It is highly advocated that the dam wall be built according the Environmental Site 

Management and Rehabilitation Specifications (ESM&RS) for DWAF Construction Sites and part 

of the Environmental Management Framework. The following documents must be included in the 

EMP: 

·  The Mooi-Mgeni River Transfer Scheme (Phase 1): Receiving Streams Environmental 

Plan (2002). Prepared by Alletson Ecologicals. 

·  Mooi-Mgeni River Transfer Scheme Phase 2: Feasibility Study. Bridging Study No. 1. 

Ecological Impact Study of Submerging the Inchbrakie Falls on the plant Species at the 

Falls. Prepared by Landscape Dynamics in association with Eco-Agent and Isquare. 2004 

·  Mooi-Mgeni River Transfer Scheme Phase 2: Feasibility Study. Bridging Study No. 2. 

Investigation into the Provision of a Fish Barrier on the Upper Mooi River and the Related 

Socio-Economic Study.  Prepared by IWR Source-to-Sea. 2004 

·  Mooi-Mgeni River Transfer Scheme Phase 2: Feasibility Study. Bridging Study No. 3. 

Identification of wetland rehabilitation as a mitigation measure for the wetlands 

submerged in the Spring Grove Dam. Prepared by the Institute for Natural Resources. 

2004. 

·  Mooi-Mgeni Transfer Scheme Phase 2: Spring Grove Dam. Environmental Impact 

Assessment for the proposed fish barrier on the Mooi River upstream of Spring Grove 

Dam. Environmental Management Plan. Prepared by Nemai Consulting 2006. 

·  Mooi-Mgeni Transfer Scheme Phase 2: Environmental Impact Assessment. Supporting 

Report 9: Conceptual Management Plan. Report No. PB V200-00-2401. WRP for the  

Department of Water Affairs and Forestry 

 

Additional to these measures it is recommended that a Reserve or Conservancy is established 

around the dam, at least within the purchase boundary. It is also recommended that Strathern 

Farm is purchased for this purpose. An ‘Operation Noah’ must be implemented to help the 

animals that find difficulty in migrating from the dam basin. The Oribi Working Group and 

Ezemvelo KZN Wildlife must be part of these operations. 
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12. CONCLUSION 

This report aimed to compile all the previous studies conducted on the biophysical elements of 

the Mooi-Mgeni Transfer Scheme into one report and update any missing information. In general, 

all the previous information was sufficient except for the new area of the proposed pipeline and 

the proposed quarry.  

 

Large areas of the project area are disturbed by agricultural and other anthropogenic activities. 

However, certain areas are still in a good condition including wetland and small grassland areas 

and the rare fynbos plant communities at Inchbrakie Falls. The impact on these habitats in the 

Spring Grove Dam basin will be high. The rare and Red Data plant species can be transplanted 

from Inchbrakie Falls to suitable habitat in the area. This mitigation measure can be successful if 

sufficient transplant trials are undertaken during the detailed design stage and knowledge is 

applied to ensure that the proper transplanting steps are taken.   

 

Off-site wetland rehabilitation in the Upper Mooi River Catchment can be used to mitigate the loss 

in wetland function and habitat to a large extent.  

 

The diversity in fauna in the dam area is relatively high with Red Data species such as the Oribi 

and Wattled, Blue and Crowned Cranes present. The greatest impact on these species will be the 

loss of habitat and increase in competition for resources around the dam. Some species may also 

drown if they area not able to migrate fast enough from rising water levels. An ‘Operation Noah’ is 

proposed to remove fauna from the dam basin and therefore prevent them from drowning. A 

Nature Reserve around the dam and on Strathern Farm will also aid in providing suitable habitat 

for them.   

 

The inundation of Inchbrakie Falls will provide Small-mouthed Bass the opportunity of migrating 

upstream and out-compete indigenous fish and trout. This will have a detrimental effect on the 

local trout fishing industry. However, this can be prevented by the construction of a fish barrier 

weir upstream of Inchbrakie Falls.   

 

The ecology at the proposed quarry site is disturbed to a large extent by ploughing and invasion 

of Black Wattle Trees (Acacia mearnsii). If the quarry is properly rehabilitated, its impact will be 

largely reduced.  

 

The proposed Spring Grove Dam and Appurtenant Works will have a large impact on the 

environment. However, mitigation measures were researched and discussed extensively and with 

the implementation of these measures, the impacts can be reduced significantly. 
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