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EXECUTIVE SUMMARY 

 

GCS (Pty) Ltd was appointed by Tendele Coal Mining (Pty) Ltd to conduct a summer aquatic 

biomonitoring assessment for Somkhele Mine. The Somkhele Mine falls within the boundaries 

of the Mtubatuba District Municipality (DC27). The closest main town to the mine is 

Mtubatuba which is located 16 km south-east of the Somkhele Mine. Somkhele mine is located 

in the catchment of the KwaLuhlanga River and lies within the W23A Quaternary Catchment 

Water Management Area. 

 

This document presents the results obtained during the summer biomonitoring survey 

undertaken in March 2017.  The survey includes an assessment of the in situ water quality, 

habitat conditions with specific reference to aquatic macro-invertebrates and aquatic macro-

invertebrate community integrity.  

 

The objectives of the survey are as follows: 

• To classify the ecological integrity of each of the sites in terms of selected indicators;  

• To identify spatial and temporal trends in the aquatic ecosystem health of the project 

area; and 

• To identify types and the levels of threat to the concerned ecosystems and indicate 

the need for management actions to amend possible undesirable conditions. 

 

Due to the absence of river flow at the study area, the in situ Water Quality, Integrated 

Habitat Assessment Index and SASS5 results could not be obtained.  The summer 2017 

monitoring event can therefore be regarded as inconclusive. 

 

It must be noted that the rivers and streams on site are ephemeral in nature resulting in 

intermittent flow throughout the year.  It is therefore recommended to collate historical 

rainfall with river flow data for the study area to establish which part of summer will be more 

likely to provide suitable conditions to conduct a SASS5 survey.  Thus an annual aquatic 

assessment must be done during summer season at a time that will most likely yield results.  
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1 INTRODUCTION 

 

GCS (Pty) Ltd was appointed by Tendele Coal Mining (Pty) Ltd to conduct a summer Aquatic 

Assessment for Somkhele Mine. The Somkhele Mine falls within the boundaries of the 

Mtubatuba District Municipality (DC27). The closest main town to the mine is Mtubatuba 

which is located 16 km south-east of the Somkhele Mine (Refer to Figure 3.1). 

 

The purpose of the aquatic assessment is to comply with the monitoring measures as outlined 

in Somkhele mine’s current Integrated Water Use License (IWULA). The IWULA requires a 

biomonitoring element (South African Scoring System Version 5 - SASS5) in addition to the 

current water monitoring. 

 

This report documents the summer assessment for Somkhele Mine conducted in March 2017. 

 

2 SCOPE OF WORK 

 

2.1 Aquatic Assessment 

The purpose of the aquatic impact assessment is to: 

• Comply with the IWULA monitoring measures; 

• Determine the Present Ecological State of the associated aquatic ecosystems 

transecting the mining rights area for the Somkhele Mine on an annual basis; 

• Assess any impacts on the aquatic ecology of the area and identify migratory 

measures to minimise such impacts; and 

Monitor spatial and temporal trends in the integrity of the aquatic resource in the vicinity of 

the facility.  

 

Assessment of the aquatic ecological resources over time is deemed essential to determine 

any impacts (positive or negative) on a river system and to highlight any significant temporal 

and spatial trends associated with the aquatic ecosystem. This report provides a summary of 

the outcomes of the 2017 summer survey. 

 

3 STUDY AREA 

The section below is an overview of the climate experienced at Somkhele mine. 

 

3.1 Drainage 

Somkhele Mine is located in the catchment of the KwaLuhlanga River, which is an ephemeral 

or seasonally-flowing tributary of the Mfolozi River. These rivers are located within the W23A 
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Quaternary Catchment Water Management Area. The mining area is situated approximately 

0.5 km to 4.5 km north-east of the Mfolozi River, downstream of the confluence of the White 

and Black Mfolozi tributaries.   

 

The recently published Atlas of Freshwater Ecosystem Priority Areas (FEPA) in South Africa 

(Nel et al,. 2011a) (The Atlas), which represents the culmination of the National Freshwater 

Ecosystem Priority Areas project (NFEPA) (a partnership between SANBI, CSIR, WRC, DEA, 

DWA, WWF, SAIAB and SANParks), provides a series of maps detailing strategic spatial 

priorities for conserving South Africa’s freshwater ecosystems and supporting sustainable use 

of water resources.  

 

FEPAs were identified through a systematic biodiversity planning approach that incorporated 

a range of biodiversity aspects such as ecoregion, current habitat condition, presence of 

threatened vegetation, fish, frogs and birds, and importance in terms of maintaining 

downstream habitat. The Atlas incorporates the National Wetland Inventory (SANBI, 2011) to 

provide information on the distribution and extent of wetland areas.  

 

River FEPA: 

River FEPA’s achieve biodiversity targets for river ecosystems and threatened/near 

threatened fish species, and were identified in rivers that are currently in a good condition 

(A or B ecological category). The FEPA status indicates that they should remain in a good 

condition in order to contribute to national biodiversity goals and support sustainable use of 

water resources. The study area is located in the Sub - Quaternary Catchment W23A, which 

has one listed National FEPA River, Mbukwini, within the study area. 
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Figure 3-1: Locality of Somkhele mine 
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3.2 Ecoregions 

 

Ecoregions refer to modelled physiographic areas that are selected on pre-defined regional 

characteristics including rainfall, topography and vegetation. An ecoregion is therefore an 

area with similar physical characteristics (Kleynhans 2005) and is expected to support a 

unique combination of flora and fauna. The study area falls within the following Level 14 

Ecoregion: 

 

North Eastern Uplands (Ecoregion 14): This region is very diverse with lowlands, hills and 

mountains with moderate and high relief, as well as closed hills and mountains with moderate 

and high relief, being the defining characteristics. Grassland and Bushveld types, mainly Natal 

Central Bushveld and Valley Thicket characterize the vegetation. Drainage density varies 

from low, medium to high, from west to east and coefficient of variation of annual 

precipitation is moderately low to moderate.   

 

Refer to Figure 3-4 for the locality and extent of the North Eastern Upland Ecoregion. 
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Figure 3-2: Level 1 Eco-regions of South Africa 

Somkhele mine located in 
Eco-region 14 
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3.3 Sites Selected 

The sampling sites surveyed during the summer biomonitoring survey were initially identified 

through desktop analysis of the affected river reaches. The sites are located both upstream 

and downstream of the mining areas to assess the river quality accordingly. The sites 

(SOM_001 and SOM_002) are located on an unnamed drainage line upstream of Mnyenge Dam 

2 and the coal washing plant. Other sampling sites (SOM_003, SOM_004 and SOM_006) are 

both located on the Mbukwini River, where SOM-003 is upstream of mining Area 2 and 

SOM_004 and SOM_006 are located downstream of Area 2. SOM_005 sampling site is located 

on unnamed drainage line to the west of mining Area 1.  

 

The selection of sampling sites was based on the following criteria: 

• The availability of running water; 

• The current diversity of habitats; 

• Accessibility; 

• Location of future biomonitoring points; and  

• Position relative to the study area boundaries. 

 

The locality of the sampling points is shown in Figure 3-3. Photographs of the sites and a 

locality map of sampling point are presented in Appendix D. 

 

Table 3-1: Somkhele Mine Aquatic Sampling Sites 

Site Description 
Co-ordinates Summer 2017  

Status 
Latitude  Longitude 

SOM_001 

Uppermost reference site located 
upstream of the coal washing plant 
and the Mnyenge Dam 2, and is 
characterised by eroded banks likely 
as a result of livestock grazing. 

S 28°17’46.6” E 32°3’45.2” Dry 

SOM _002 

Representative site located 
downstream of Site SOM_001 and 
upstream of Mnyenge Dam 2. The 
site is characterised by grazing areas. 

S 28°17’50.3” E 32°3’30.4  Stagnant 
pools of water  

SOM _003 

Site is located to the west of mining 
Area 2 on an unnamed tributary of the 
Mbukwini River. The site is 
characterised by a sandy river bed 
that was dry at the time of assessment 
and marginal vegetation in the form of   
large trees. 

S 28°18’ 28.5” E 32°3’0.8” Dry 

SOM _004 

Site is located to the west of mining 
Area 1 on a drainage line. The site is 
characterised by dense riparian 
vegetation and grassland.   

S 28°21’35.8” E 32°1’17.6”  Stagnant 
pools of water  
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Site Description 
Co-ordinates Summer 2017  

Status 
Latitude  Longitude 

SOM _005 

This reference site is located 
downstream of mining Area 1 on the 
Mbukwini River. This site is 
characterised by large bedrock and a 
small, stagnant pool of water with 
trees along the margins of the 
channel. 

S 28°19’22,74” E 32°03’30.23”  Stagnant 
pools of water  

SOM _006 

Representative site located 
downstream of Site SOM_005 further 
south on the Mkubwini River. The site 
is characterised by a closed top tree 
canopy over pooling water and a sandy 
river bed. 

S 28°20’53.8” E 32°3’31.1”  Stagnant 
pools of water  

 

3.4 Climatic Conditions 

 

This information presented in this section aims to provide back ground information in terms 

of the climatic conditions and rainfall at Somkhele mine and how it influences the study sites 

suitability for biomonitoring. 

 

The region experiences hot, humid summers and mild winters.  The mean monthly 

temperatures for Mtubatuba show limited variation and range from 25°C (January) to 17°C 

(June/July). 

 

During the summer months, from October to March, the mean daily maximum temperatures 

range between 26°C and 30°C, while the mean daily minimum temperatures for the period 

range between 17°C and 21°C.  During the winter months, from April to September, mean 

daily maximum temperatures range between 23°C and 25°C while the mean daily minimum 

temperatures range between 12°C and 17°C. Refer to table Table 3-2. 

 

Table 3-2:  Summary of Temperature Data for Mtubatuba 

Month 

Mean Daily 

Maximum 

(°C) 

Mean Daily 

Minimum 

(°C) 

Mean 

(°C) 

Extreme 

Maximum 

(°C) 

Extreme 

Minimum 

(°C) 

January 30.2 21.0 25.6 40.8 14.3 

February 30.0 21.0 25.5 40.0 11.5 

March 29.3 20.2 24.7 39.1 12.5 

April 27.3 17.7 22.5 38.2 9.0 

May 25.5 15.0 20.2 36.2 7.0 

June 23.5 12.1 17.8 34.1 4.8 
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Month 

Mean Daily 

Maximum 

(°C) 

Mean Daily 

Minimum 

(°C) 

Mean 

(°C) 

Extreme 

Maximum 

(°C) 

Extreme 

Minimum 

(°C) 

July 23.6 12.1 17.8 33.6 4.3 

August 24.8 13.8 19.3 38.2 5.0 

September 25.6 15.9 20.8 40.0 7.4 

October 26.3 17.1 21.7 43.0 8.9 

November 27.4 18.6 23.0 40.0 11.4 

December 29.3 20.2 24.7 40.6 10.8 

Ave/Total 26.9 17.0 22.0 43.0 4.3 

 

The Somkhele mine receives rainfall during the summer season. Since 2013 below average 

rainfall has been recorded at the mine. These dry conditions results in low or absence of river 

flow and stagnant pools of water.  A summary of the annual rainfall values for the study area 

from the period 2011 to 2017 is presented in Figure 3-2. 

 

The summer sampling event was undertaken after a period of rains in the region. However 

the drainage lines, tributaries and streams on the site were dry.  Stagnant pools of water at 

sites gave evidence to the occurrence of rainfall, nevertheless, this was not sufficient to 

perform the SASS5 protocol. 

 

 

Figure 3-3: Temporal rainfall values recorded at Somkhele Mine for the period 2011 to 
2017.  The red line indicates the average rainfall per year at the mine. 
 

  

Average rainfall =864mm/year 
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Figure 3-4: Biomonitoring site's identified for the Somkhele Mine 
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4 METHODOLOGY 

The following sections describe the methods followed to assess the aquatic integrity of the 

previously mentioned sites based on in situ water quality, habitat and biotic integrity.  

This methodology is included in the report for comprehensive reference purposes, however, 

the protocols were not applied as the sites were dry. 

 

4.1 In Situ Water Quality 

The on-site testing of the biota-specific water quality variables of pH, temperature, total 

dissolved solids, electrical conductivity (EC) and dissolved oxygen was undertaken.  

 

The in situ water quality results will be discussed against the Target Water Quality Ranges 

(TWQRs) in terms of The South African Water Quality Guidelines (SAWQG) for Aquatic 

Ecosystems, Vol. 7 (DWAF, 1996). Refer to Appendix A for further information. 

 

Although these measurements are only a “snapshot” of the conditions present at the time of 

sampling, they do however provide valuable insight into the characteristics of a specific 

sample site. This is important to note as the water quality findings may influence the response 

components measured (i.e. aquatic invertebrate communities) in terms of biomonitoring. The 

in situ field measurements are discussed below. 

 

4.1.1 pH 

The pH of natural waters is determined by both geological and atmospheric influences, as 

well as by biological activities. Most fresh waters are usually relatively well buffered with a 

pH range from 6 to 8 (Davies and Day, 1998) and are slightly alkaline due to the presence of 

bicarbonates of the alkali and alkaline earth metals (DWAF, 1996). The pH target for fish 

health should range between 6.5 and 9.0, as most species will tolerate and reproduce 

successfully within this pH range (Alabaster and Lloyd, 1982). A pH value of > 9.0 usually 

indicates eutrophic conditions (nutrient enrichment) (Davies and Day, 1998). The nutrient 

loads that cause eutrophication are usually a consequence of human activities and may come 

from runoff from farms, industrial, urban and animal waste. According to the South African 

Water Quality Guidelines (SAWQG) for Aquatic Ecosystems, pH values should not be allowed 

to vary from the range of the background pH values for a specific site and time of day (spatial 

variation) by more than 0.5 of a pH unit, or by more than 5 %, and should be assessed by 

whichever estimate is the more conservative. However in all cases, local background 

conditions should be determined (including diel and seasonal variability where appropriate) 

when establishing before a water quality objective for a particular aquatic ecosystem is set. 

(DWAF, 1996). 
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4.1.2 Temperature 

Water temperature plays an important role in aquatic ecosystems by affecting the rates of 

chemical reactions and therefore also the metabolic rates of organisms (Davies and Day, 

1998). Temperature affects the rate of development, reproductive periods and emergence 

time of organisms (Davies and Day, 1998). Temperature varies with season and the life cycles 

of many aquatic macroinvertebrates are cued to temperature (Davies and Day, 1998). 

 

Aquatic organisms have upper and lower thermal tolerance limits, an optimal temperature 

for growth, a preferred temperature range in thermal gradients, and temperature limitations 

for migration, spawning and egg incubation. Therefore, rapid changes in temperature may 

severely affect aquatic organisms and lead to mass mortality. Less severe temperature 

changes in water bodies may have sub-lethal effects or lead to an alteration in the existing 

aquatic community.  

 

4.1.3 Total Dissolved Solids & Electrical Conductivity  

Electrical conductivity (EC) is a measure of the ability of water to conduct an electrical 

current (DWAF, 1996). This ability is a result of the presence in water of ions such as 

carbonate, bicarbonate, chloride, sulphate, nitrate, sodium, potassium, calcium and 

magnesium, all of which carry an electrical charge (DWAF, 1996). Many organic compounds 

dissolve in water do not dissociate into ions (ionise), and consequently they do not affect the 

EC (DWAF, 1996). Electrical conductivity (EC) is a rapid and useful surrogate measure of the 

Total Dissolved Solids (TDS) concentration of waters with a low organic content (DWAF, 1996). 

For the purpose of interpretation of the biological results collected during the March 2009 

survey the TDS concentrations were calculated by means of the EC using the following generic 

constant (DWAF, 1996):  

TDS (mg/l) = EC (mS/m at 25 ˚C) x 6.5 

 

If more accurate estimates of the TDS concentration from EC measurements are required 

then the conversion factor should be experimentally determined for each specific site and 

for specific runoff events (DWAF, 1996). According to Davies & Day (1998), freshwater 

organisms usually occur where TDS values are less than 3000 mg/l. According to the SAWQG 

for Aquatic Ecosystems, TDS concentrations should not change by > 15 % from the normal 

cycles of the water body under un-impacted conditions at any time of the year (DWAF, 1996).  
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4.1.4 Dissolved Oxygen 

The maintenance of adequate Dissolved Oxygen (DO) is critical for the survival and 

functioning of aquatic biota as it is required for the respiration of all aerobic organisms. 

Therefore, DO concentration provides a useful measure of the health of an ecosystem (DWAF, 

1996). The median guideline for DO for the protection of aquatic biota is > 5 mg/l (Kempster 

et al., 1980). 

 

4.2 Integrated Habitat Assessment System 

The Integrated Habitat Assessment System (IHAS, version 2) can be applied at each of the 

sampling sites in order to assess the specific habitat suitability for the survival of aquatic 

macro-invertebrates and aid in the interpretation of the SASS5 results.  The habitat scoring 

system is based on 100 points (or percentage), and is split into two sections, namely the 

sampling habitat (comprising 55% of the total score) and the general stream characteristics 

(comprising 45% of the total score). Summation of the scores obtained for the two sections 

will provide an overall habitat percentage Refer to Appendix B for further information. 

 

The IHAS was developed specifically for use with the SASS5 protocol in South Africa (McMillan, 

1998). Table 4.1 describes the classification system for the IHAS. 

 

Table 4-1: Invertebrate Habitat Assessment System (Version 2) 

 

4.3 Aquatic Invertebrates Assessment 

The monitoring of the macro-invertebrate community of an aquatic ecosystem forms an 

integral part of the monitoring of the integrity of the system for the following reasons: 

• The relatively sedentary nature of the community that enables the detection of 

localized disturbances; 

• The relatively long life-cycles of ±1 year that allows for the integration of pollution 

effects over time;  

• The ease with which field sampling is carried out; and  

• The heterogeneity of the community allows for several phyla to be represented, and 

therefore responses to environmental impacts are detectable in terms of the 

community as a whole (Hellawell, 1977). 

 

IHAS Score Description 
> 75% Excellent 

65-74% Good 
55 - 64% Adequate/Fair 
< 55% Poor 
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The South African Scoring System (SASS) index was designed specifically for the evaluation of 

perennial streams and rivers and is not suitable for assessment of impoundments, isolated 

pools, wetlands or pans (Dickens & Graham, 2002). The standard SASS Version 5 (SASS5) 

sampling methodology was applied. Organisms were identified to family level (Thirion et al., 

1995; Davies & Day, 1998; Dickens & Graham, 2002; Gerber & Gabriel, 2002). Refer to 

Appendix A and B for further information. 

 

The endpoint of any biological or ecosystem assessment is a value expressed either in the 

form of measurements (data collected) or in a more meaningful format by summarising the 

measurements into one or several index values (Cyrus et al., 2000). The endpoints used for 

this study are the total SASS score, giving an indication of the diversity of the macro-

invertebrate community, and the Average Score Per Taxa (ASPT), indicating community 

sensitivity. All sites were scored according to these indices based on macroinvertebrate 

diversity. As the purpose of this study is to characterise the current ecological status, the 

current survey results are compared to those of previous surveys. 

 

4.3.1 Biotic Integrity based on SASS5 results 

Table 4.2 and Figure 4-1 summarises the SASS Data Interpretation Guidelines (Dallas, 2007) 

that were used as reference data to evaluate the SASS5 results obtained during the survey. 

The reference scores obtained for the North Eastern Highlands Upper zone ecoregion are 

given.  

 

Table 4-2: Modelled reference conditions for the North Eastern Highlands Upper zone 

based on SASS5 and ASPT scores. 

Class Description SASS 
Score ASPT 

A Excellent – Unimpaired, community structures and functions 
comparable to the best situation to be expected. Optimum 
community structure for stream size and habitat quality. 

> 211 > 6.8 

B Very Good – minimally impaired; largely natural with few 
modifications. A small change in community structure may 
have taken place but ecosystem functions are still 
predominantly unchanged. 

177 - 210 6.5 – 6.7 

C Good – moderately impaired; community structure and 
function less than the reference condition. Community 
composition lower than expected due to loss of some 
sensitive forms. Basic ecosystem functions are still 
predominantly unchanged. 

151 - 176  6.1 – 6.4 

D Fair – largely impaired; fewer families present than 
expected, due to loss of most intolerant forms. Basic 
ecosystem functions have changed. 

115 -150 5.6 - 6 

E/F Poor – seriously impaired, few aquatic families present, due 
to loss of most intolerant forms. An extensive loss of basic 
ecosystem function has occurred. 

< 115 < 5.6 
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Figure 4-1:  Guidelines used to delineate the Present Ecological State (PES) categories 
in term of SASS5 biomonitoring results 
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5 RESULTS & DISCUSSION 

 

The quality of the instream and riparian habitat has a direct influence on the aquatic 

community. Evaluating the structure and functioning of an aquatic ecosystem must therefore 

take into account the physical habitat to assess the ecological integrity. 

 

Due to the absence of river flow at the study area, the in situ Water Quality, Integrated 

Habitat Assessment Index and SASS5 results could not be obtained.  The summer 2017 

monitoring event can therefore be regarded as inconclusive. 

  

It must be noted that the rivers and streams on site are ephemeral in nature resulting in 

intermittent flow throughout the year. Therefore these rivers will not be able to support the 

natural habitats that are required to support the establishment of diverse and large aquatic 

invertebrate communities.  Thus the absence of river flow is a natural limiting factor and the 

absence of SASS and IHAS scores are inevitable. 
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6 CONCLUSION 

 

This report presented the field results obtained during the March 2017 summer survey. The 

survey yielded no results due to the absence of river flow for the sampling of aquatic macro-

invertebrates. 

 

In the previous aquatic assessment in 2010 summer survey, it was concluded that the rivers 

transecting the study site have relatively stable river habitats that are not impacted on by 

mining-related activities undertaken at the Somkhele Mine.  However, as the potential impact 

of these activities on the river systems could not be assessed during the 2017 summer survey, 

the absence of impacts is not conclusive.  

 

The aquatic habitats in the study area have been significantly modified as a result of a number 

of activities that include mining operations, informal settlement, agricultural holdings and 

livestock grazing. The main sources of degradation of aquatic ecosystems in the area are as 

follows: 

• Low rainfall records for the past three years results in limiting the habitats that are 

required to support the establishment of diverse and large aquatic invertebrate 

communities in the rivers; 

• Agricultural farm land and livestock grazing areas often cause erosion due to poor 

soil management processes that likely result in increased sediment loads , specifically 

during the winter/dry season; and 

• Road networks, specifically gravel roads surrounding informal settlements, are also 

likely to increase sediment loads in river systems due to the dispersion of dust. 
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7 RECOMMENDATIONS 

 

It is recommended that the collation of historical rainfall with river flow data for the study 

area must be completed, to establish which part of summer will be more likely to provide 

suitable conditions to conduct a SASS5 survey.  Thus an annual aquatic assessment must be 

completed during summer season at a time that will most likely yield results.  
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APPENDIX A: IN SITU WATER QUALITY 

 

Water quality is extremely important in order to ensure that the water resource available in 

an area can maintain a healthy biodiversity. Water quality has a direct impact on the aquatic 

biota in river systems and is therefore important to include in a biomonitoring assessment. 

According to Palmer et al. (2004), water quality can be defined as the combined effects of 

the physical attributes and the chemical constituents of an aquatic ecosystem. 

 

Water quality is controlled or influenced by components that are either dissolved or suspended 

in water as a result of either natural or anthropogenic input, or both. The sustainable integrity 

of an aquatic system considers various water quality parameters which are taken in situ during 

the biomonitoring surveys. These parameters are pH, temperature and electrical conductivity 

(EC). These parameters are measured by using a lightweight, compact water quality field 

instrument.  

 

Indicator organisms which live within freshwater aquatic ecosystems are directly affected by 

water quality. It is therefore essential to collate water quality data to better understand the 

responses of biota within the affected stream/s. The data presented for this component is for 

a single high flow (summer) survey. None of the assessed water quality parameters would be 

a stand-alone limiting factor for aquatic biota. 
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APPENDIX B: INVERTEBRATE HABITAT ASSESSMENT 

 

The Invertebrate Habitat Assessment System (IHAS) was developed by McMillan (1998) for use 

in conjunction with the SASS5 protocol. During an invertebrate habitat assessment the 

following three biotopes are assessed; stones (in and out of current, bedrock), vegetation 

(riparian in and out of current, aquatic) as well as gravel, sand and mud (GSM). During the 

assessment visual and handpicking observations are also noted.  

 

One of the most important factors which determine the survival of an aquatic species in an 

ecosystem is the state of the available habitat. The diversity of aquatic biota dependant on 

the habitat will decrease if the habitat integrity decreases and vice versa. Types of river 

habitats essential to the sustainable survival of aquatic biota include pools, rapids, sandbanks, 

stones on the riverbed, runs, riffles, as well as marginal and aquatic vegetation. 

 

The physical habitat of an aquatic ecosystem is a large component which affects the ecological 

integrity of any aquatic ecosystem and as a result of this, an assessment of the physical 

habitats should be included in all bio-assessments to assist in the interpretation of the results. 

By assessing the physical habitats, changes in the biological community can be determined as 

a result of changes in either water quality or habitat. 

 

The IHAS was developed specifically for use with the SASS5 protocol in South Africa (McMillan, 

1998). Table B1 describes the classification system for the IHAS. 

 

Table B1: Invertebrate Habitat Assessment System (Version 2) 

Class Description IHAS 
Score (%) 

A 
Natural  
Unmodified or almost natural conditions; natural biotic template will not 
be modified. Minimal risk or reduction in habitat availability. 

> 70 

B 

Good 
Largely natural with few modifications; only a small risk of modifying the 
natural biotic template. Risk to the availability of habitat moderate, 
availability of unique habitats at risk. 

61 - 70 

C 
Adequate/Fair 
Modified state; moderate risk of modifying the biotic template occurs. 
Habitat unavailable to certain aquatic invertebrates. 

36 - 60 

D 

Poor 
Largely modified unnatural state; large risk of modifying the biotic 
template. Natural required habitat generally unavailable to most aquatic 
invertebrates. 

< 35 
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APPENDIX C: AQUATIC INVERTEBRATE ASSESSMENT 

 

Aquatic invertebrates consist of aquatic insects (or the different life stages of insects), crabs, 

shrimps, leeches, etc. and are found in dams, lakes, streams, rivers, ponds, wetlands, and 

various other aquatic ecosystems. As a result of these aquatic macro-invertebrates integrating 

the effects of physical and chemical changes that may occur within an aquatic ecosystem, 

they are good short-term indicators of the system’s ecological integrity. Changes within their 

environment may adversely affect community composition and abundance as these macro-

invertebrates are adapted to live within certain environmental conditions. Integration of 

biological indicators (like aquatic invertebrates) with chemical and physical indicators will 

ultimately provide information on the ecological status of the river (Roux, 2001). 

 

According to Dickens and Graham (2002) the index is based on the presence of aquatic 

invertebrate families and the perceived sensitivity to water quality changes of these families. 

Different families show different sensitivities to pollution. These sensitivities range from 

highly tolerant families (e.g. Muscidae (House flies, Stable flies) and Psychodidae (Moth flies)) 

to highly sensitive families (e.g. Oligoneuridae (Brushlegged mayflies)). SASS results are 

expressed both as an index score (SASS score) and the average score per recorded taxon (ASPT 

value). 

 

Various macro-invertebrates are sampled from a variety of biotopes within the river using 

standard DWAF-approved methods. A standard method is used to collect the invertebrates 

through the use of a standardised net with a set mesh size and dimensions. All of the 

invertebrates collected from different habitats are identified on site down to family level. All 

collected invertebrates are released back into the river once the identification phase is 

completed. The information obtained during the field investigation phase is then utilised 

within the SASS5 assessment in order to determine the present ecological state of the river 

segment where macro-invertebrates are concerned (Dickens & Graham, 2002).  

 

The sensitivity scales were derived from the tolerances to pollution as used in the SASS5 

(Dickens & Graham, 2001). According to Van der Merwe (2003) a broad explanation of the 

sensitivity scales will be as follows: 

• 1 – 5: Highly tolerant to pollution (i.e. Family Baetidae, score: 4); 

• 6 – 10: Moderately tolerant to pollution (i.e. Family Ecnomidae, score: 8); and 

• 11 – 15: Very low tolerances to pollution (i.e. Family Heptageniidae, score: 13). 
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All SASS5 and ASPT scores are compared with the SASS5 Data Interpretation Guidelines (Dallas, 

2007) for the relevant eco-region, namely the lower North Eastern Coastal Belt zone. This 

method seeks to develop biological bands depicting the various ecological states and is derived 

from data contained within the Rivers Database and supplemented with other data not yet in 

the database. Although this method is under development it was still used as the amount of 

data points is quite large. The Ecological Categories for the Lower North Eastern Coastal Belt 

zone is presented in Figure D1 and Table D1. 

 
Figure D1: Present Ecological State (PES) categories in term of SASS biomonitoring results. 

 

Table C1: Ecological Categories for the North Eastern Coastal Belt Lower Zone 

Class Description SASS Score ASPT 

A Excellent – Unimpaired; community structures and functions 

comparable to the best situation to be expected. Optimum 
community structure for stream size and habitat quality. 

>142 >7.2 

B Very Good – Minimally impaired; Largely natural with few 

modifications. A small change in community structure may have 

taken place but ecosystem functions are essentially unchanged 

109 - 142 6.5 - 7.2 

C Good – Moderately impaired; community structure and function 

less than the reference condition. Community composition lower 

than expected due to loss of some sensitive forms. Basic 
ecosystem functions are still predominantly unchanged. 

86 - 109 5.8 - 6.5 

D Fair- Largely impaired; fewer families present than expected, due 

to loss of most intolerant forms. Basic ecosystem functions have 

changed. 

56 - 86 5.0 – 5.8 

E/F Poor – Seriously impaired; few aquatic families present, due to 

loss of most intolerant forms. An extensive loss of basic ecosystem 

functions has occurred. 

<56 <5.0 
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APPENDIX D: AVON POWER PLANT SAMPLING SITE’S PHOTOS 
Sites Status Photo Upstream Photo Downstream 
SOM_001 

Dry 

  

SOM _002 

 Stagnant pools 
of water  
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Sites Status Photo Upstream Photo Downstream 
SOM _003 

Dry 

  

SOM _004 

 Stagnant pools 
of water  
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Sites Status Photo Upstream Photo Downstream 
SOM _005 

 Stagnant pools 
of water  

  

SOM _006 

 Stagnant pools 
of water  
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EXECUTIVE SUMMARY 

 

GCS (Pty) Ltd was appointed by Tendele Coal Mining (Pty) Ltd to conduct a winter aquatic 

biomonitoring assessment for Somkhele Mine. The Somkhele Mine falls within the boundaries 

of the Mtubatuba District Municipality (DC27). The closest main town to the mine is 

Mtubatuba which is located 22 km south-east of the Somkhele Mine. Somkhele mine is located 

in the catchment of the KwaLuhlanga River and lies within the W23A Quaternary Catchment 

Water Management Area. 

 

This report constitutes the second biomonitoring report for 2017, following an aquatic 

assessment undertaken in March. This report provides a summary of the outcomes of the 

October 2017 winter biomonitoring survey. 

 

The objectives of the biomonitoring survey are as follows: 

 Comply with the IWULA monitoring measures; 

 Determine the Present Ecological State of the associated aquatic ecosystems 

transecting the mining rights area for the Somkhele Mine on an annual basis; 

 Assess any impacts on the aquatic ecology of the area and identify migratory 

measures to minimise such impacts; and 

 Monitor spatial and temporal trends in the integrity of the aquatic resource in the 

vicinity of the facility.  

 

The biomonitoring results of the 2017 summer biomonitoring survey was inconclusive due to 

the absence of water flow in the rivers on site. No further information regarding potential 

impacts of mining on the river habitats could be gathered during the winter assessment due 

to all sampling sites being again without any presence of water flow. Therefore the results 

of the winter biomonitoring survey are inconclusive. 
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1 INTRODUCTION 

 

GCS (Pty) Ltd was appointed by Tendele Coal Mining (Pty) Ltd to conduct a winter aquatic 

assessment for Somkhele Mine. The Somkhele Mine falls within the boundaries of the 

Mtubatuba District Municipality and the closest main town to the mine is Mtubatuba, which 

is located 22 km south-east of the Somkhele Mine (Refer to Figure 1-1). 

 

An aquatic assessment was undertaken in order to comply with the monitoring measures 

outlined in the Somkhele Mine’s current Integrated Water Use License (IWULA). The IWULA 

requires an aquatic biomonitoring element (South African Scoring System Version 5 - SASS5) 

in addition to the current water monitoring to be complete biannually. 

 

This report constitutes the second biomonitoring assessment report for 2017, following a 

summer biomonitoring assessment undertaken in March 2017. This report provides a summary 

of the outcomes of the October 2017 winter biomonitoring assessment. 
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Figure 1-1: Locality of Somkhele Mine
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2 SCOPE OF WORK 

 

2.1 Aquatic Assessment 

The objectives of the biomonitoring assessment are to: 

 Comply with the IWULA monitoring measures for Somkhele Mine; 

 Determine the Present Ecological State of the aquatic riverine ecosystems 

transecting the mining rights area for the Somkhele Mine on an annual basis; 

 Assess any impacts on the aquatic ecology of the area and identify mitigation 

measures to minimise such impacts; and 

 Monitor spatial and temporal trends in the integrity of the aquatic water resource in 

the vicinity of the mining facility.  

 

Assessment of the aquatic ecological resources over time is deemed essential to determine 

any impacts (positive or negative) on a river system and to highlight any significant temporal 

and spatial trends associated with the aquatic ecosystem.  

 

3 STUDY AREA 

The section below is an overview of the study area and climate experienced at Somkhele 

mine. 

 

3.1 Climatic Conditions 

This section aims to provide back ground information in terms of the climatic conditions and 

rainfall at Somkhele Mine and how it influences the study sites suitability for biomonitoring. 

 

The region experiences hot, humid summers and mild winters.  The mean monthly 

temperatures for Mtubatuba show limited variation and range from 25°C (January) to 17°C 

(June/July). 

 

During the summer months, from October to March, the mean daily maximum temperatures 

range between 26°C and 30°C, while the mean daily minimum temperatures for the period 

range between 17°C and 21°C.  During the winter months, from April to September, mean 

daily maximum temperatures range between 23°C and 25°C, while the mean daily minimum 

temperatures range between 12°C and 17°C. Refer to table Table 3-1. 
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Table 3-1: Summary of Temperature Data for Mtubatuba 

Month 

Mean Daily 

Maximum 

(°C) 

Mean Daily 

Minimum 

(°C) 

Mean 

(°C) 

Extreme 

Maximum 

(°C) 

Extreme 

Minimum 

(°C) 

January 30.2 21.0 25.6 40.8 14.3 

February 30.0 21.0 25.5 40.0 11.5 

March 29.3 20.2 24.7 39.1 12.5 

April 27.3 17.7 22.5 38.2 9.0 

May 25.5 15.0 20.2 36.2 7.0 

June 23.5 12.1 17.8 34.1 4.8 

July 23.6 12.1 17.8 33.6 4.3 

August 24.8 13.8 19.3 38.2 5.0 

September 25.6 15.9 20.8 40.0 7.4 

October 26.3 17.1 21.7 43.0 8.9 

November 27.4 18.6 23.0 40.0 11.4 

December 29.3 20.2 24.7 40.6 10.8 

Ave/Total 26.9 17.0 22.0 43.0 4.3 

 

The Somkhele Mine receives rainfall during the summer season. Since 2013, below average 

rainfall has been recorded at the mine. These dry conditions result in low or absence of river 

flow and stagnant pools of water.  A summary of the annual rainfall values for the study area 

from the period 2011 to 2017 is presented in Figure 3-1. 

 

 

Figure 3-1: Temporal rainfall values recorded at Somkhele Mine for the period 2011 to 
2017.  The red line indicates the average annual rainfall at the mine. 
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3.2 Drainage 

Somkhele Mine is located in the catchment of the KwaLuhlanga River, which is an ephemeral 

or seasonally-flowing tributary of the Mfolozi River. These rivers are located within the W23A 

Quaternary Catchment Water Management Area. The two mining areas are situated 

approximately 0.5 km and 4.5 km north-east of the Mfolozi River, downstream of the 

confluence of the White and Black Mfolozi tributaries.  

 

3.3 National Freshwater Ecosystem Priority Areas 

The recently published Atlas of Freshwater Ecosystem Priority Areas (FEPA) in South Africa 

(Nel et al,. 2011a) (The Atlas) provides a series of maps detailing strategic spatial priorities 

for conserving South Africa’s freshwater ecosystems and supporting sustainable use of water 

resources. FEPAs were identified through a systematic biodiversity planning approach that 

incorporated a range of biodiversity aspects such as ecoregion, current habitat condition, 

presence of threatened vegetation, fish, frogs and birds, and importance in terms of 

maintaining downstream habitat.  

 

 River FEPA 

River FEPA’s achieve biodiversity targets for river ecosystems and threatened/near 

threatened fish species, and were identified in rivers that are currently in a good condition 

(A or B ecological category). The FEPA status indicates that they should remain in a good 

condition in order to contribute to national biodiversity goals and support sustainable use of 

water resources. The study area is located in the Sub - Quaternary Catchment W23A, which 

has one listed National FEPA River, Mbukwini, within the study area. 

 

3.4 Ecoregions 

Ecoregions refer to modelled physiographic areas that are selected on pre-defined regional 

characteristics including rainfall, topography and vegetation. An ecoregion is therefore an 

area with similar physical characteristics (Kleynhans 2005) and is expected to support a 

unique combination of flora and fauna. The study area falls within the following Ecoregion: 

 

North Eastern Uplands (Ecoregion 14): This region is topographically diverse with lowlands, 

hills and mountains with moderate and high relief, as well as closed hills and mountains with 

moderate and high relief, being the defining characteristics. Grassland and Bushveld types, 

mainly Natal Central Bushveld and Valley Thicket characterize the vegetation. Drainage 

density varies from low, medium to high, from west to east and coefficient of variation of 

annual precipitation is moderately low to moderate.   

 

Refer to Figure 3-2 for the locality and extent of the North Eastern Upland Ecoregion. 



Tendele Coal Mining (Pty) Ltd    Biomonitoring Assessment - Winter 

17-1023 11 December 2017 Page 6 

 
Figure 3-2: Level 1 Eco-regions of South Africa 

Somkhele mine located in 
Eco-region 14 
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3.5 Sampling Sites 

 

3.5.1 Site Location 

Aquatic biomonitoring was undertaken at six sites, predetermined by the summer aquatic 

investigation in March 2017.  

 

The co-ordinates and a basic description of these sites are provided in Table 3-2 and their 

locations are indicated in Figure 3-3 below.  

 

Table 3-2: Somkhele Mine Aquatic Sampling Sites 

SITE DESCRIPTION 
CO-ORDINATES WINTER 2017  

STATUS 
Latitude  Longitude 

SOM_001 
Uppermost reference site located 
upstream of the coal washing plant 
and the Mnyenge Dam 2. 

S 28°17’46.6” E 32°3’45.2” Dry 

SOM _002 
Site located downstream of Site 
SOM_001 and upstream of Mnyenge 
Dam 2.  

S 28°17’50.3” E 32°3’30.4 Dry 

SOM _003 
Site is located to the west of mining 
Area 2 on an unnamed tributary of the 
Mbukwini River.  

S 28°18’ 28.5” E 32°3’0.8” Dry 

SOM _004 Site is located to the west of mining 
Area 1 on a drainage line.  S 28°21’35.8” E 32°1’17.6” Dry 

SOM _005 
Reference site for mining Area 2,
located downstream of mining Area 1 
on the Mbukwini River.  

S 28°19’22,74” E 32°03’30.23” Dry 

SOM _006 
Site located downstream of Site 
SOM_005 further south on the 
Mkubwini River. 

S 28°20’53.8” E 32°3’31.1” Dry 
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Figure 3-3: Biomonitoring sites at Somkhele Mine 
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4 METHODOLOGY 

The following sections describe the methods followed to assess the aquatic integrity of the 

previously mentioned sites based on in situ water quality, habitat and biotic integrity.  

 

This methodology is included in the report for comprehensive reference purposes, however, 

the protocols were not applied as the sites were dry and there was no aquatic habitat to 

assess. 

 

4.1 In Situ Water Quality 

On-site testing of the water quality variables of pH, Temperature, Total Dissolved Solids 

(TDS), Electrical Conductivity (EC) and Dissolved Oxygen (DO) are undertaken using a 

lightweight, compact water quality field instrument (ExStik® II DO/pH/Conductivity kit). 

 

The in situ water quality results will be discussed against the Target Water Quality Ranges 

(TWQRs) in terms of The South African Water Quality Guidelines (SAWQG) for Aquatic 

Ecosystems, Vol. 7 (DWAF, 1996).  

 

Although these measurements are only a “snapshot” of the conditions present at the time of 

sampling, they do however provide valuable insight into the characteristics of a specific 

sample site. This is important to note as the water quality findings may influence the response 

components measured (i.e. aquatic invertebrate communities) in terms of biomonitoring. The 

in situ field measurements are discussed below. 

 

4.1.1 pH 

The pH of natural waters is determined by both geological and atmospheric influences, as 

well as by biological activities. Most fresh waters are usually relatively well buffered with a 

pH range from 6 to 8 (Davies and Day, 1998) and are slightly alkaline due to the presence of 

bicarbonates of the alkali and alkaline earth metals (DWAF, 1996). The pH target for fish 

health should range between 6.5 and 9.0, as most species will tolerate and reproduce 

successfully within this pH range (Alabaster and Lloyd, 1982). A pH value of > 9.0 usually 

indicates eutrophic conditions (nutrient enrichment) (Davies and Day, 1998). The nutrient 

loads that cause eutrophication are usually a consequence of human activities and may come 

from runoff from farms, industrial, urban and animal waste.  

 

According to the South African Water Quality Guidelines (SAWQG) for Aquatic Ecosystems, pH 

values should not be allowed to vary from the range of the background pH values for a specific 

site and time of day (spatial variation) by more than 0.5 of a pH unit, or by more than 5%, 
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and should be assessed by whichever estimate is the more conservative. However in all cases, 

local background conditions should be determined (including diel and seasonal variability 

where appropriate) when establishing before a water quality objective for a particular 

aquatic ecosystem is set. (DWAF, 1996). 

 

4.1.2 Temperature 

Water temperature plays an important role in aquatic ecosystems by affecting the rates of 

chemical reactions and therefore also the metabolic rates of organisms (Davies and Day, 

1998). Temperature affects the rate of development, reproductive periods and emergence 

time of organisms (Davies and Day, 1998). Temperature varies with season and the life cycles 

of many aquatic macro-invertebrates are cued to temperature (Davies and Day, 1998). 

 

4.1.3 Total Dissolved Solids & Electrical Conductivity  

Electrical conductivity (EC) is a measure of the ability of water to conduct an electrical 

current (DWAF, 1996). This ability is a result of the presence in water of ions such as 

carbonate, bicarbonate, chloride, sulphate, nitrate, sodium, potassium, calcium and 

magnesium, all of which carry an electrical charge (DWAF, 1996). Many organic compounds 

dissolve in water do not dissociate into ions (ionise), and consequently they do not affect the 

EC (DWAF, 1996). Electrical conductivity (EC) is a rapid and useful surrogate measure of the 

Total Dissolved Solids (TDS) concentration of waters with a low organic content (DWAF, 1996).  

 

If more accurate estimates of the TDS concentration from EC measurements are required 

then the conversion factor should be experimentally determined for each specific site and 

for specific runoff events (DWAF, 1996). According to Davies & Day (1998), freshwater 

organisms usually occur where TDS values are less than 3000 mg/l. According to the SAWQG 

for Aquatic Ecosystems, TDS concentrations should not change by > 15 % from the normal 

cycles of the water body under un-impacted conditions at any time of the year (DWAF, 1996).  

 

4.1.4 Dissolved Oxygen 

The maintenance of adequate Dissolved Oxygen (DO) concentrations is critical for the survival 

and functioning of aquatic biota as it is required for the respiration of all aerobic organisms. 

Therefore, DO concentration provides a useful measure of the health of an ecosystem (DWAF, 

1996). The median guideline for DO for the protection of aquatic biota is > 5 mg/l (Kempster 

et al., 1980). In addition, the percentage oxygen saturation level was also determined using 

the United States Environmental Protection Agency (USEPA, 1992) data. According to DWAF 

(1996), the TWQR for aquatic ecosystems states that dissolved oxygen concentrations should 

be between 80% and 120% of saturation. 
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4.2 Integrated Habitat Assessment System 

The Integrated Habitat Assessment System (IHAS, version 2) is used in order to assess the 

specific habitat suitability of biomonitoring sites for the survival of aquatic macro-

invertebrates and aid in the interpretation of the SASS5 results.  The habitat scoring system 

is based on 100 points (or percentage), and is split into two sections, namely the sampling 

habitat (comprising 55% of the total score) and the general stream characteristics (comprising 

45% of the total score). Summation of the scores obtained for the two sections will provide 

an overall habitat percentage.  

 

The IHAS was developed specifically for use with the SASS5 protocol in South Africa (McMillan, 

1998). Scores for the IHAS index were interpreted according to these guidelines: 

 

 <65%: habitat diversity and structure is inadequate for supporting a diverse aquatic 

macro-invertebrate community. 

 65%-75%: habitat diversity and structure is adequate for supporting a diverse aquatic 

macro-invertebrate community. 

 >75%: habitat diversity and structure is highly suited for supporting a diverse aquatic 

macro-invertebrate community. 

 

Table 4-1 describes the classification system for the IHAS v2, adapted from McMillan (1998). 

 

Table 4-1: Adapted Classification System for IHAS v2 

 

IHAS 

Score 
Description Ecological Category 

> 70% 

Natural - Unmodified or almost natural conditions; 

natural biotic template will not be modified. 

Minimal risk or reduction in habitat availability. 

A 

60-70% 

Good - Largely natural with few modifications; only 

a small risk of modifying the natural biotic 

template. Risk to the availability of habitat 

moderate, availability of unique habitats at risk. 

B 

36-60% 

Adequate/Fair - Modified state; moderate risk of 

modifying the biotic template occurs. Habitat 

unavailable to certain aquatic invertebrates. 

C 

< 35% 

Poor - Largely modified unnatural state; large risk 

of modifying the biotic template. Natural required 

habitat generally unavailable to most aquatic 

invertebrates. 

D 
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4.3 Aquatic Invertebrates Assessment 

The monitoring of the macro-invertebrate community of an aquatic ecosystem forms an 

integral part of the monitoring of the integrity of the system for the following reasons: 

 The relatively sedentary nature of the community that enables the detection of 

localized disturbances; 

 The relatively long life-cycles of ±1 year that allows for the integration of pollution 

effects over time;  

 The ease with which field sampling is carried out; and  

 The heterogeneity of the community allows for several phyla to be represented, and 

therefore responses to environmental impacts are detectable in terms of the 

community as a whole (Hellawell, 1977). 

 

The South African Scoring System (SASS) index was designed specifically for the evaluation of 

perennial streams and rivers and is not suitable for assessment of impoundments, isolated 

pools, wetlands or pans (Dickens & Graham, 2002). The standard SASS Version 5 (SASS5) 

sampling methodology was applied. Organisms were identified to family level (Thirion et al., 

1995; Davies & Day, 1998; Dickens & Graham, 2002; Gerber & Gabriel, 2002).  

 

The endpoint of any biological or ecosystem assessment is a value expressed either in the 

form of measurements (data collected) or in a more meaningful format by summarising the 

measurements into one or several index values. The endpoints used for this study are the 

total SASS5 score and the Average Score Per Taxa (ASPT), indicating the average community 

sensitivity.  

 

4.3.1 Biotic Integrity based on SASS5 results 

Table 4-2 and Figure 4-1 summarise the SASS Data Interpretation Guidelines (Dallas, 2007) 

that are applicable reference data to the study site.  The reference scores obtained for the 

North Eastern Highlands Upper zone ecoregion are given.  

 

Table 4-2: Modelled reference conditions for the North Eastern Highlands Upper zone 

based on SASS5 and ASPT scores. 

Class Description 
SASS 
Score 

ASPT 

A Excellent – Unimpaired, community structures and 
functions comparable to the best situation to be 
expected. Optimum community structure for stream size 
and habitat quality. 

> 211 > 6.8 

B Very Good – minimally impaired; largely natural with few 
modifications. A small change in community structure 
may have taken place but ecosystem functions are still 
predominantly unchanged. 

177 - 210 6.5 – 6.7
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C Good – moderately impaired; community structure and 
function less than the reference condition. Community 
composition lower than expected due to loss of some 
sensitive forms. Basic ecosystem functions are still 
predominantly unchanged. 

151 - 176  6.1 – 6.4

D Fair – largely impaired; fewer families present than 
expected, due to loss of most intolerant forms. Basic 
ecosystem functions have changed. 

115 -150 5.6 - 6

E/F Poor – seriously impaired, few aquatic families present, 
due to loss of most intolerant forms. An extensive loss of 
basic ecosystem function has occurred. 

< 115 < 5.6 

 

 

 
Figure 4-1: Guidelines used to delineate the Present Ecological State (PES) categories in 
terms of SASS5 biomonitoring results 
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5 RESULTS & DISCUSSION 

 

The quality of the instream and riparian habitat has a direct influence on the aquatic 

community. Evaluating the structure and functioning of an aquatic ecosystem must therefore 

take into account the physical habitat to assess the ecological integrity. 

 

The winter sampling event was undertaken in October after a period of minimal rain in the 

region and all the drainage lines, tributaries and streams on the site were dry.  Therefore no 

aquatic assessment could be conducted, in accordance with the SASS5 protocol. However 

Table 5-1 provide a brief description and photographs of the site characteristics at the time 

of sampling. 

 

Due to the absence of river flow at the study area, the in situ Water Quality, Integrated 

Habitat Assessment Index and SASS5 results could not be obtained.  The winter 2017 

monitoring event can therefore be regarded as inconclusive. 

  

The rainfall values recorded for the study site during the winter period of 2017, were very 

low which is consistent with an area classified as having a summer rainfall as well as the 

region has been experiencing an extensive period of drought.  It must be noted that the rivers 

and streams on site are ephemeral in nature, resulting in intermittent seasonal flow. 

Therefore these rivers will not be able to support the natural habitats that are required for 

the establishment of diverse and abundant aquatic invertebrate communities.  Thus, the 

absence of river flow is a natural limiting factor and the inability to undertake the aquatic 

assessment, including the compilation of SASS and IHAS scores was inevitable. 
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Table 5-1:  Site characteristics of the biomonitoring sites at Somkhele Mine 
SITES DESCRIPTION PHOTO UPSTREAM PHOTO DOWNSTREAM 

SOM_001

The riparian area at this site is 
characterised by steep banks 
with evidence of erosion, likely 
as a result of livestock grazing.
The marginal vegetation was 
sparse and consisted of 
established trees and shrubs. 
No water was present in river 
channel at the time of the 
assessment. 

 

 

SOM _002

The landscape surrounding this 
site is open with clear evidence 
of livestock grazing. Marginal 
vegetation consisted of grasses.
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SITES DESCRIPTION PHOTO UPSTREAM PHOTO DOWNSTREAM 
SOM _003

Upstream of the site is 
characterised by a wide sandy 
river bed that was dry at the 
time of assessment and 
marginal vegetation in the form 
of   large trees. On the  
downstream side, the river 
channel is narrow with incised 
banks and the trees form a 
canopy over the river channel. 

 

SOM _004

The site is characterised by 
dense riparian vegetation and 
grassland.  There was no water 
present at the time of 
assessment. 
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SITES DESCRIPTION PHOTO UPSTREAM PHOTO DOWNSTREAM 
SOM _005

The site is bisected by an 
artificial cement drift/road 
crossing utilised by mine
personnel. The sandy river 
channel upstream of the bridge 
is wide with the marginal 
vegetation comprising trees and 
grasses.  Large bedrock is 
present downstream with trees 
along the margins of the 
channel. 

SOM _006

The site is characterised by a 
closed top tree canopy over a 
dry sandy river bed. 
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6 CONCLUSION 

 

This report presented the field results obtained during the October 2017 winter biomonitoring 

survey. The survey yielded no results due to the absence of river flow for the sampling of 

aquatic macro-invertebrates and habitat. 

 

The biomonitoring results of the 2017 summer biomonitoring survey was inconclusive due to 

the absence of water flow in the rivers on site. No further information regarding potential 

impacts of mining on the river habitats could be gathered during the winter assessment due 

to all sampling sites being again without any presence of water flow. Therefore the results 

of the winter biomonitoring survey are inconclusive. 

 

There were no significant changes to the aquatic habitats in the study area since the 2017 

summer biomonitoring survey and the activities including mining operations, informal 

settlement, agricultural holdings and livestock grazing are still present within the study area.  

Therefore the main sources of degradation of aquatic ecosystems in the area remain as 

follows: 

 Low rainfall records for the past three years results in limited habitats that are 

required to support the establishment of diverse and abundant aquatic invertebrate 

communities in the rivers; 

 Agricultural farm land and livestock grazing areas often cause erosion due to poor 

soil management processes that likely result in increased sediment loads , specifically 

at the onset of the rainy season; and 

 Road networks, specifically gravel roads surrounding informal settlements, are also 

likely to increase sediment loads in river systems due to the dispersion of dust (and 

runoff from the hardened/compacted surface). 
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7 RECOMMENDATIONS 

 

It is recommended that at an optimal time for a summer assessment be established through 

the correlation of information of historical rainfall and river flow data for the study area.  As 

this is a low rainfall area, it is unlikely that water flow will be present within the study area 

during the winter months and it is recommended that the Water Use License conditions are 

amended to include only a yearly aquatic assessment for the summer period.  
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