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Executive Summary 

 

The proposed Nkosi City development is located approximately 20 km North-East of Nelspruit and 

approximately 5 km West of the Kruger National Park (KNP) in the Mpumalanga Province of South 

Africa. The proposed Nkosi City, further referred to as the study area in this report, is located just 

South-East of residential areas Clau Clau and North East of Daantjie. The study area, falls within 

quaternary catchments X24B and X24C and within the Inkomati Water Management Area (WMA 5). 

 

There are several non-perennial, unnamed tributaries of the Nsikazi River which flow through the study 

area. The Nsikazi River is a tributary of the Crocodile River. The Nsikazi River flows into the Crocodile 

River approximately 16 kilometres to the South of the study area, after which the Crocodile River 

becomes the southern border of the Kruger National Park. 

 

According to national planning the study area transverses an upstream Freshwater Ecosystem Priority 

Area (FEPA) and there are no Wetland FEPAs in close proximity to the study area. River systems in the 

study area comprise of unnamed non-perennial tributaries of the Nsikazi River. At a desktop level the 

upstream section of the Nsikazi River has a Present Ecological State (PES) of A, Ecological Importance 

(EI) of High and Ecological Sensitivity (ES) of High. Further down the reach the Nsikazi River has a PES 

of B, EI of High and ES of High (Department of Water and Sanitation, 2014). 

 

According to the River Condition (RIVCON) data used by National Aquatic Ecosystem Health Monitoring 

Program (NAEHMP) the Nsikazi River is classified as RIVCON D indicating that the river system is largely 

modified and then further down the reach the Nsikazi River is classified as RIVCON C indicating that 

the river system is moderately modified.  

 

In terms of national and provincial planning the study area is not situated in an area currently 

earmarked for conservation in a near future. The study area is not deemed critical for meeting national 

or provincial conservation targets. 

 

The 2018 baseline aquatic assessment at the proposed Nkosi City development was conducted on the 

1st to the 3rd of March 2018 and the 12th to the 13th of March 2018. The habitats at all sampling points 

were firstly evaluated by means of observations with regard to their surroundings, possible causes of 

impacts or disturbances on aquatic ecosystems, and their suitability for future biomonitoring surveys. 

The outcome of this evaluation indicated that sampling methods could not be applied at sampling 

points NK2, NK3, and NK4 as they consisted of small, isolated pools of water. In situ water quality 

parameters were measured at these sites. This implied that NK5, NK6, NK7, NK8, NK9, and NK10 could 

be further assessed, although NK5 had no flow and therefore it was sampled for species composition 

records only. In situ water quality parameters were measured at all of the sampling points that were 

sampled. 
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The Intermediate Habitat Integrity (IHI) results indicate that the tributaries of the Nsikazi River which 

flow through the proposed Nkosi City development are largely and seriously modified in terms of 

instream and riparian conditions respectively. A number of anthropogenic activities have been 

identified at each individual site that could be detrimental to local habitats for aquatic biota, most 

notably upstream residential areas, invasive aliens, trampling by livestock, etc., as well as road 

crossings and impoundments, which causes sedimentation and bank erosion.  

 

During the 2018 baseline aquatic assessment, it was found that at upstream sites NK8 and NK9, those 

located closest to townships such as Daantjie, the South African Scoring System version 5 (SASS5) 

Ecological Category (EC) was determined to be D.  At downstream sites NK6 and NK7 the SASS5 EC was 

determined to be B, whilst the control site NK10 had a SASS5 EC of C. The Integrated Habitat 

Assessment system (IHAS) scores at all the sites ς although varied ς indicated suitability to support a 

diverse macroinvertebrate community. The impacts related to residential areas located upstream of 

the proposed Nkosi City development ς particularly Daantjie - could potentially explain the poorer 

results at sampling points NK8 and NK9 as compared to sampling points NK6 and NK7 which are 

located further downstream. 

 

Based on the Fish Response Assessment Index (FRAI) the state of fish communities ranged from a Class 

E (seriously modified) at sites NK9, NK7 and NK6 to a class D/E (largely/seriously modified) at site NK10. 

The observed fish species are all regarded as tolerant or moderately tolerant of water quality 

impairment and flow modifications. Therefore, water quality and flow related impacts are likely to have 

been a significant limiting factor on the fish assemblages. 

 

Based on the results of the level 3 Vegetation Response Assessment Index (VEGRAI) assessment, the 

state of riparian vegetation communities in the project area ranged from Class D in the upper reaches 

and in close proximity to the urban areas (NK8 and NK9) to Class D in the more remote and inaccessible 

downstream areas (NK6 and NK7). The vegetation at site NK10 had been severely degraded by ongoing 

sand mining activities and was categorised as being in a Class E.  

 

If alteration in water quality and flow regime is not addressed alongside habitat loss, sedimentation 

and possible toxic contaminants from industrial and business activities, during the proposed 

development of Nkosi City, it is expected that there will be a continued decrease in biotic integrity. Of 

importance would be to ensure that development located close to the unnamed tributary of the Nsikazi 

River flowing along the southern boundary is kept to a minimum and highly regulated.  

 
For more recommendations and mitigation measures refer to full text.  
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Abbreviations 
ASPT Average score per taxon 

CBAs Critical Biodiversity Areas 

DEA Department of Environmental Affairs 

DO Dissolved Oxygen 

DWA (former) Department of Water Affairs 

DWAF (former) Department of Water Affairs and Forestry 

DWS Department of Water and Sanitation 

EC Electrical Conductivity 

EMPr Environmental Management Programme 

ESAs Ecological Support Areas 

FEPA Freshwater Ecosystem Priority Area 

FSA Fish Support Area 

GSM Gravel, Sand and Mud 

GPS Global Positioning System  

IHAS Integrated Habitat Assessment System 

IWULA Integrated Water Use Licence Application 

IWWMP Integrated Water and Waste Management Plan 

ISS Iggdrasil Scientific Services 

KNP Kruger National Park 

mamsl Metres above mean sea level 

MBCP Mpumalanga Biodiversity Conservation Plan 

MBSP Mpumalanga Biodiversity Sector Plan 

MTPA Mpumalanga Tourism and Parks Agency 

NEMA National Environmental Management Act 107 of 1998 

NFEPA National Freshwater Ecosystem Priority Areas 

NCCPA Nkosi City Communal Property Association  

NWA National Water Act 36 of 1998 

PES/C Present Ecological State/Category  

RHP River Health Programme 

RIVCON River Condition 

RWQO Receiving Water Quality Objective 

SASS5 South African Scoring System version 5 

SAWQG South African Water Quality Guideline 

TDS Total Dissolved Salts 

TWQR Target Water Quality Range  

UP University of Pretoria 

VEGRAI Riparian Vegetation Response Assessment Index 

WMA Water Management Area 

WWTW Waste Water Treatment Works 
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Definitions 

 

TERM DEFINITION 

Aquatic Ecosystems 

Aquatic ecosystems are defined as the abiotic (physical and chemical) and biotic 
components, habitats and ecological processes contained within rivers and their riparian 
zones, reservoirs, lakes and wetlands and their fringing vegetation. 

Aquatic 

Biomonitoring 

Aquatic biomonitoring is the science of inferring the ecological condition of rivers and 
streams by examining the types of organisms that live there, such as invertebrates, algae, 
aquatic and non-aquatic vegetation, fish, or amphibians.  The method is based on the 
principle that different aquatic organisms have different tolerances to pollutants, and that 
certain organisms will appear under conditions of pollution, while others will 
disappear.  The assessment of biota in freshwater ecosystems is a widely recognised 
ƳŜŀƴǎ ƻŦ ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ ŎƻƴŘƛǘƛƻƴΣ ƻǊ ΨƘŜŀƭǘƘΩ ƻŦ ǘƘŜ ŜŎƻǎȅǎǘŜƳΦ 

Benthic 
Relating to or characteristic of the bottom of a water body, or the animals and plants that 
live there. 

Bioaccumulation The accumulation of a harmful substance in an organism that forms part of the food chain. 

Biota The animal and plant life of a particular region, habitat, or geological period. 

Ecoregions 

Regions that share similar ecological characteristics and are based on the understanding 
that ecosystems and their biota display regional patterns that mirror causal factors such as 
climate, soils, geology, physical land surface and vegetation. 

FRAI 

An assessment index based on the environmental intolerances and preferences of the 
reference fish assemblages and the response of the constituent species of the assemblage 
to particular groups of environmental determinants or drivers. 

FROC 

An index which has determined the frequency of occurrence for reference fish in a 
particular ecologically defined reach of a river. The FROC ratings are derived from 
conditions at the particular site as well as the available habitats for species expected under 
reference conditions. 

Macroinvertebrates 

Invertebrates include all animals without backbones. In rivers this includes aquatic insects, 
larvae of insects with terrestrial (often flying) adult forms, as well as mussels, clams, snails 
and worms that are aquatic throughout their life cycle. 

Recruitment The arrival and establishment of new individuals into populations or communities. 

River 
A linear landform with clearly discernible bed and banks, which permanently or 
periodically carries a concentrated flow of water.  

Riparian 

Riparian habitat includes the physical structure and associated vegetation of the areas 
associated with a watercourse which are commonly characterised by alluvial soils, and 
which are inundated or flooded to an extent and with a frequency sufficient to support 
vegetation of species with a composition and physical structure distinct from those of 
adjacent land areas. 

Spruit A small tributary stream or watercourse that is usually non-perennial 

Trophic level 
The position an organism occupies on the food chain. Examples include omnivores, 
herbivores, insectivores, planktivores, and piscivores. 

Vegetation Plants of an area or region. 

VEGRAI 
A model which determines the response of vegetation to impacts in a way which can be 
defended by sound scientific methods. 

Wetlands 

Land which is transitional between terrestrial and aquatic systems, where the water table 
is usually at or near the surface or the land is periodically covered with shallow water and 
which in normal circumstances supports or would support vegetation typically adapted to 
life in saturated soils. 
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1. Introduction  

1.1. Orientation and Context  

 

The proposed Nkosi City development is located approximately 20 km North-East of Nelspruit and 

approximately 5 km West of the Kruger National Park (KNP) in the Mpumalanga Province of South 

Africa. The proposed Nkosi City, further referred to as the study area in this report, is located just 

South-East of residential areas Clau Clau and North-East of Daantjie. The study area, falls within the 

X24B and X24C quaternary catchments and within the Inkomati Water Management Area (WMA 5). 

 

There are several non-perennial, unnamed tributaries of the Nsikazi River which flow through the study 

area. The Nsikazi River is a tributary of the Crocodile River. The Nsikazi River flows into the Crocodile 

River approximately 16 kilometres South of the study area, after which the Crocodile River becomes 

the Southern Border of the Kruger National Park. 

 

1.2. Project Brief  

 

LƎƎŘǊŀǎƛƭ {ŎƛŜƴǘƛŦƛŎ {ŜǊǾƛŎŜǎ όtǘȅύ [ǘŘ όάL{{έύΣ ŀƴ ƛƴŘŜǇŜƴŘŜnt ecological specialist company based in 

Pretoria, Gauteng, was commissioned by Bokamoso to conduct the 2018 baseline aquatic assessment 

for the proposed development of the Nkosi City Township, Mpumalanga Province, South Africa.  

 

The project has one main deliverable namely a 2018 baseline aquatic report after completion of the 

site visit. Peter Kimberg (Pr.Sci.Nat Aquatic Science) of The Biodiversity Company and Kimberley Perry 

[M.Sc. Water Resource Management (UP], and SASS5 accredited by the Department of Water and 

Sanitation (ά5²{έ)] of ISS conducted the 2018 baseline aquatic assessment for the proposed 

development of Nkosi City. 

 

1.2.1. Proposed activities  

 

The proposed development associated with Nkosi City will include the construction and installation of 

the following (Dovetail Properties and NCCPA, 2017) (Figure 1): 

 

Residential (5018 houses and apartments): 

¶ RDP (2510); 

¶ Social Housing (apartments: 966); 

¶ Bonded Housing (1486); 

¶ Urban Farms (332 Ha). 

 

Education: 

¶ 12 Preschools; 



2018 Baseline Aquatic Assessment: Nkosi City | 2 

 Baseline Aquat ic Assessment 

¶ 4 Primary Schools; 

¶ 2 Secondary Schools; 

¶ FET College; 

¶ Agricultural training centre; 

¶ Dovetail Foundation training centre. 

 

Medical: 

¶ Provincial hospital and clinic; 

¶ SPCA. 

 

Offices: 

¶ Institutional and commercial offices; 

¶ Typical Hi-Street mixed use; 

¶ Ground floor offices and apartments; 

¶ Second floor apartments; 

¶ Emergency Services; 

¶ Police Station, etc.; 

¶ Post Office. 

 

Retail: 

¶ 40 000 m2 Shopping centre; 

¶ Fresh produce market; 

¶ Entertainment and restaurants; 

¶ Filing station and fitment centre; 

¶ CBD with national and local tenants. 

 

Hospitality and Tourism: 

¶ A lodge with travelling opportunities into KNP; 

¶ Other hospitality and B&B facilities. 

 

Light Industrial: 

¶ Farmyard with packing facility and Primary Co-op.; 

¶ Industrial area. 

 

Public Transport: 

¶ Bus terminus and taxi rank. 

 

Infrastructure: 

¶ Electrical HV sub-station, MV mini-substations and LV reticulation; 

¶ Roads and storm water; 
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¶ Water reticulation and purification plant; 

¶ Sewer reticulation and treatment plant; 

¶ Water Reservoirs for consumption and irrigation; 

¶ Telecommunications reticulation and Wi-Fi.; 

¶ Nkosi City radio and television stations; 

¶ Renewable energy power plant. 

 

Sport: 

¶ Multi sports facilities at secondary schools; 

¶ Multi-sport stadium (phase 2). 

 

Community: 

¶ Community Centre and Public swimming pool; 

¶ Recreational areas (dam). 

 

Other: 

¶ Abundant parks and recreational areas; 

¶ 950 Ha dam with hydroelectric plant; 

¶ Roughly 1000 Ha additional agricultural development ς joint venture with subsistence farmers. 

 

Urban farm Concept: 

¶ Each stand min 2500m2 intensive agriculture; 

¶ Smallest economically viable agricultural land parcel; 

¶ Large stands ς less streets and infrastructure; 

¶ Flanked by two bonded and two RDP houses; 

¶ Provides food security for community and others; 

¶ Afrigrow will train community in intensive farming; 

¶ Offtake agreements from major supermarket groups; 

¶ Treated as security residential farm estate; 

¶ Access control; 

¶ Perimeter security fence. 
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Figure 1: The preliminary layout (November 2017) of the proposed Nkosi City Township situated on the farm Nkosi City 1002-JU 
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1.3. Purpose, Approaches and Methodologies for Aquatic Biomonitoring  

 

!ǉǳŀǘƛŎ ŜŎƻǎȅǎǘŜƳǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ άthe abiotic (physical and chemical) and biotic components, habitats 

and ecological processes contained within rivers and their riparian zones, reservoirs, lakes and wetlands 

and their fringing vegetationέ ό5²!C мффсύΦ ¢ŜǊǊŜǎǘǊƛŀƭ ōƛƻǘŀΣ ƻǘƘŜǊ ǘƘŀƴ ƘǳƳŀƴǎ ŘŜǇŜƴŘŜƴǘ ƻƴ 

ŀǉǳŀǘƛŎ ŜŎƻǎȅǎǘŜƳǎ ŦƻǊ ǎǳǊǾƛǾŀƭ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘƛǎ ŘŜŦƛƴƛǘƛƻƴΦ IǳƳŀƴƪƛƴŘ ŘŜǇŜƴŘǎ ƻƴ Ƴŀƴȅ άǎŜǊǾƛŎŜǎέ 

provided by healthy aquatic ecosystems, including: 

¶ Maintaining the assimilative capacity of water bodies for certain wastes through self-

purification; 

¶ Providing an aesthetically pleasing environment; 

¶ Serving as a resource used for recreation; 

¶ Providing a livelihood to communities dependent on water bodies for food;  

¶ Maintaining biodiversity and providing habitats to that biota dependent on aquatic ecosystems; 

and 

¶ Industrial and domestic uses. 

 

Aquatic ecosystems, as a resource base, must therefore be effectively protected and managed to 

ensure that South Africa's water resources remain fit for agricultural, domestic, recreational and 

ƛƴŘǳǎǘǊƛŀƭ ǳǎŜǎ ƻƴ ŀ ǎǳǎǘŀƛƴŜŘ ōŀǎƛǎ ό5²!C мффсύΦ 5ŜǎǇƛǘŜ ōŜƛƴƎ {ƻǳǘƘ !ŦǊƛŎŀΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ 

ecosystems, aquatic ecosystems are the most impacted by anthropogenic activities (Ferrar and Lötter 

2007). A land-use activity, such as a colliery, can have a detrimental effect on the health of aquatic 

ecosystems (in rivers, lakes, streams, and wetlands) which cannot be indicated through chemical 

monitoring alone.  

 

Aquatic Biomonitoring is an integral component of ecological risk assessment, and is the science of 

ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ ŎƻƴŘƛǘƛƻƴΣ ƻǊ ΨƘŜŀƭǘƘΩ ƻŦ ŀƴ ŀǉǳŀǘƛŎ ŜŎƻǎȅǎǘŜƳ ōȅ ŜȄŀƳƛƴƛƴƎ ǘƘŜ ƻǊƎŀƴƛǎƳǎ ǘƘŀǘ ƭƛǾŜ 

there, including their habitats, occurrence and composition. It is based on the principle that different 

aquatic organisms have different responses to stressors to their habitats, and that certain organisms 

will appear under conditions of stress, while others will disappear. Stressors include aspects such as 

increased or decreased flow (resulting from the abstraction of water, or the discharge of clean 

stormwater); changes in water quality (resulting from the discharge of stormwater or the introduction 

of contaminants through the discharge and disposal of effluents or seepage, and littering); bed and 

channel modification; changes in vegetation (resulting from the reduction of indigenous riparian plants 

and the presence of invasive alien plants and fauna).  

 

A variety of aquatic organisms require specific habitat types and habitat conditions for at least part of 

their life cycles. The availability and diversity of suitable habitats for aquatic biota will therefore 

determine the presence and species composition of the organisms living in the aquatic ecosystem. 

Habitat conditions for aquatic biota are influenced by drivers such as climate, geomorphology, and land 

use. The disturbance of the habitats of aquatic biota will result in stress to the aquatic population, 
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which can affect the occurrence and species composition of the organisms living in the aquatic 

ecosystem (species response).  

These relationships can be depicted as follows (adapted from Kleynhans and Louw, 2008): 

 

 

 

 

 

 

 

 

 

 

 

 

 

Impacts on freshwater ecosystems can be measured by determining the presence or absence of certain 

indicator species of an aquatic ecosystem (riparian vegetation, fish, and invertebrates), and recording 

the species composition over time in order to determine changes in species composition, and to relate 

any observed changes to changes in the habitats of these species, taking cognisance of the drivers that 

influence the habitats in the first place.  The occurrence and composition of species of flora and fauna 

in aquatic ecosystems therefore reflect both the present and history of the water resource at a 

particular site, allowing detection of disturbances that might otherwise be missed. 

 

During a typical biomonitoring survey at a specific location in an aquatic ecosystem, both the physical 

and chemical attributes of the aquatic habitat, as well as the species response of different types of 

aquatic biota, are therefore evaluated. Two aspects are of importance in this regard, namely the 

methods used for the evaluation of the physical and chemical attributes of the habitat, as well as for 

the determination of the species response of different types of aquatic biota at a specific survey site, 

and the selection of biomonitoring sampling points.  

 

These aspects are discussed in more detail below. 
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1.3.1. Methods for Conducting Biomonitoring  Surveys  

 

Because biological communities integrate the effects of physical and chemical changes to the 

environment in the long-term, different methods, typically based on assessment indices, are used as 

indicators of changes in habitat quality, as well as indicators of species responses (Ferreira and Graca 

2008).   

 

The current methods used for the evaluation of the physical and chemical attributes of the habitat at 

a specific biomonitoring survey site can be summarised as follows: 

¶ Evaluation of the physical attributes of the aquatic habitat: The physical attributes of the 

instream and riparian habitat has a direct influence on the occurrence and composition the 

aquatic community.  Physical habitat features such as colour, anthropogenic disturbances and 

riparian vegetation, as well as stream hydrology, average width and depth are established by 

means of and evaluated with both the LƴǘŜƎǊŀǘŜŘ Iŀōƛǘŀǘ !ǎǎŜǎǎƳŜƴǘ {ȅǎǘŜƳ όάLI!{έύ and the 

Index of Habitat Integrity (άLILέύ.  IHAS was developed in 1998 by McMilan, and version 2 is 

the currently used assessment index and IHI was developed in 2008 by Kleynhans et al. 

 

¶ Evaluation of the chemical attributes of the aquatic habitat: Although available water quality 

monitoring data on variables such as pH, salinity (EC or TDS) and nutrients will give an indication 

of the influence of these variables on the aquatic ecosystem, variables such as Temperature, 

5ƛǎǎƻƭǾŜŘ hȄȅƎŜƴ όά5hέύΣ ŀƴŘ ¢ǳǊōƛŘƛǘȅ ƴŜŜŘ ǘƻ ōŜ ŘŜǘŜǊƳƛƴŜŘ in situ, as these variables cannot 

be established away from the survey site.   

 

The standardised, quantitative and replicable methods currently used for the species response of the 

different aquatic organisms at a specific survey site can be summarised as follows: 

 

¶ The {ƻǳǘƘ !ŦǊƛŎŀƴ {ŎƻǊƛƴƎ {ȅǎǘŜƳΣ ǾŜǊǎƛƻƴ р όά{!{{рέύ is a rapid bio-assessment method used 

to identify changes in species composition of aquatic invertebrates (e.g. snails, crabs, worms, 

insect larvae, mussels, beetles). As most invertebrate species are fairly short-lived and have 

limited migration patterns or are not free-moving during their aquatic life phase, they are good 

indicators of localised conditions in a river over the short term, and can be used to assess site-

specific impacts (Dickens and Graham, 2002).   

 

¶ Vegetation is a readily observable expression of the ecology and relationships as well as a series 

of interactions between biotic organisms and their abiotic environment, and thus provide a 

physical representation of the health of an ecosystem. Healthy riparian vegetation zones 

maintain channel form and serve as filters for light, nutrients and sediment. Changes in the 

structure and function of riparian vegetation commonly result from changes in the flow regime 

of a river, flooding, exploitation for firewood, mining, or use of the riparian zone for grazing or 

ploughing. The wƛǇŀǊƛŀƴ ±ŜƎŜǘŀǘƛƻƴ wŜǎǇƻƴǎŜ !ǎǎŜǎǎƳŜƴǘ LƴŘŜȄ όά±9Dw!Lέύ is a model 

developed by the DWS for the qualitative assessment of the response of riparian vegetation to 
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impacts (Kleynhans et al., 2007). It must be noted that there is a distinct difference between a 

VEGRAI and the evaluation of vegetation as part of the IHAS, as the IHAS merely records 

vegetation as one of the physical attributes of the aquatic habitat, while VEGRAI evaluates and 

assigns a rating to indicate species composition and diversity.  As vegetation can undergo rapid 

changes, for example due to flooding, veld fires or overgrazing, the VEGRAI-method will record 

such changes in species composition, which will not be determined by the IHAS method. 

 

¶ Fish are good indicators of long-term (several years) effects and broad habitat conditions, and 

ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ŀǾŀƛƭŀōƭŜ Ƙŀōƛǘŀǘ ŎƻƴŘƛǘƛƻƴǎ όYŀǊǊΣ мфумύΦ ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ ŦƛǎƘ ŀǊŜ άǘƻǇ ƻŦ ǘƘŜ ŦƻƻŘ 

ŎƘŀƛƴΣέ ǊŜƭŀǘƛǾŜƭȅ ƭƻƴƎ-lived and mostly highly mobile. Fish bio-accumulate the effects of 

anthropogenic activities on lower trophic levels; thus, fish assemblage structures are indicative 

of the integrated health of the aquatic ecosystem. Assemblages include a range of species that 

represent a variety of trophic levels (omnivores, herbivores, insectivores, planktivores, 

piscivores). The CƛǎƘ wŜǎǇƻƴǎŜ !ǎǎŜǎǎƳŜƴǘ LƴŘŜȄ όάCw!Lέύ is a rule-based model developed by 

the DWS based on the environmental intolerances and preferences of reference fish 

assemblages and the response of the species of the assemblage to particular groups of 

environmental determinants or drivers. Intolerance and preference attributes are categorized 

into metric groups with constituent metrics that relate to the environmental requirements and 

preferences of individual species. Changes in environmental conditions are related to fish stress 

and form the basis of ecological response interpretation. Reference conditions with regard to 

expected fish species and species compositions have been published for most of South Africa 

(Kleynhans, 2007). 

 

For this 2018 baseline aquatic assessment the LƴǘŜƎǊŀǘŜŘ Iŀōƛǘŀǘ !ǎǎŜǎǎƳŜƴǘ {ȅǎǘŜƳ όάLI!{έύ, Index 

ƻŦ Iŀōƛǘŀǘ LƴǘŜƎǊƛǘȅ όάLILέύ, {ƻǳǘƘ !ŦǊƛŎŀƴ {ŎƻǊƛƴƎ {ȅǎǘŜƳΣ ǾŜǊǎƛƻƴ р όά{!{{рέύ, Riparian Vegetation 

wŜǎǇƻƴǎŜ !ǎǎŜǎǎƳŜƴǘ LƴŘŜȄ όά±9Dw!Lέύ and the CƛǎƘ wŜǎǇƻƴǎŜ !ǎǎŜǎǎƳŜƴǘ LƴŘŜȄ όάCw!Lέύ 

methodologies will be used to assess the biotic integrity of the study area. 

 

1.4. Objective of this Report  

 

The objective of this 2018 baseline aquatic report is to determine the aquatic health of the 

watercourses within the proposed Nkosi City study area during the 2018 wet season survey and to 

comply with the requirements of the Mpumalanga Tourism and Parks Agency (MTPA). The wet season 

survey was conducted from the 1st to the 3rd of March 2018 and the 12th to the 13th of March 2018, at 

the proposed project area.  

 

1.5. Report Structure  

 

This Report is structured as follows: 
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¶ Section 1 ς this section ς describes the project brief, the approaches and methodologies 

followed for aquatic biomonitoring, the objective of this report, and the report structure; 

¶ Section 2 discusses the background situation at the study area in order to determine the drivers 

influencing local habitat conditions, including its location, land use activities, abiotic factors 

such as climate and geomorphology, expected biotic conditions, as well as any governance 

requirements for biomonitoring that applies to the area, including national and provincial 

biodiversity conservation planning initiatives and statutory requirements; 

¶ In Section 3, the selection of sampling points for the 2018 baseline aquatic assessment at the 

study area is described, followed by a discussion of the results obtained during this 2018 

baseline aquatic survey, both with regard to the evaluation of habitat conditions and 

disturbances, as well as the species response of aquatic biota by determining their occurrence 

and composition;  

¶ Section 4 contains the impact assessment for the proposed Nkosi City Township development, 

and describes mitigation measures for the project; 

¶ Section 5 contains conclusions and makes recommendations for the study area in terms of 

future surveys; and 

¶ Section 6 contains the professional opinion of the specialist. 

 

2. Background: Drivers & Governance Req uirements for the study 

area  

 

This section discusses the background situation at the study area in order to determine the drivers 

influencing local habitat conditions, including agricultural activities and other land uses, abiotic factors 

such as climate and geomorphology, expected biotic conditions, including national and provincial 

biodiversity conservation planning initiatives, and statutory requirements. A locality map of the study 

area is provided in Figure 2.  
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2.1. The Abiotic Environment  

 

The abiotic environment is summarised in Table 1 below.  

 
Table 1: Summary of the Abiotic Environment 

ABIOTIC FACTOR SUB FACTOR DESCRIPTION 

CLIMATE1 

TEMPERATURE 

FOR NELSPRUIT 
Á Wet season is warm and partly cloudy, and dry season is clear; 
Á The highest temperatures are found during February (average 

of 20°C); 
Á The coldest month is July (average of 12°C). 

RAINFALL 

FOR NELSPRUIT 
Á 773 mm of rain per annum; 
Á Majority of the rainfall during midsummer; 
Á The wettest month is December (average of 147.4mm). 

FROST AND MIST 

MIST  
Á Occurs infrequently at higher altitudes; 

FROSTS 
Á  Occurs infrequently at higher altitudes. 

TOPOGRAPHY AND 
DRAINAGE 

 

TOPOGRAPHY 
(SEE FIGURE 3) 

Á The study area slopes from approximately 400 mamsl to 
approximately 800 mamsl.; 

Á There are hillslopes around the study area.  

DRAINAGE 
(SEE FIGURE 4) 

QUATERNARY CATCHMENTS 
Á X24B and X24C; 

UNNAMED TRIBUTARIES OF THE NSIKAZI RIVER 
Á The Nsikazi River is a tributary of the Crocodile River which 

flows South of the study area. 

SURROUNDING LAND USE 

NEARBY USES 
Á Informal Settlements; 
Á National Parks (KNP) and Game Reserves (Mthethomusga 

Game Reserve); 
Á National Road (N4); 
Á Sewer systems; and 
Á Agricultural. 

CLOSEST RESIDENTIAL AREA 
Á Daanjie and Clau-Clau. 

 

                                                           
1  Mucina and Rutherford 2006 
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Figure 2: Nkosi City (study area) located in the Mpumalanga Province of South Africa 
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Figure 3: Topography of the study area  
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Figure 4: Regional drainage for the study area. 
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Figure 5: Broad Vegetation Map for the Study Area  
The Study Area Falls within the Pretoriuskop Sour Bushveld and the Malelane Mountain Bushveld. 






















































































































































































