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Executive Summary 

Specialist Opinion 

Considering the status of the aquatic ecosystems, and furthermore the nature and requirements of 

the project, the proposed project has the potential to negatively affect local ecology in the long term. 

Despite the above mentioned, it is the opinion of the specialist that provided Acid Mine Drainage 

management and opencast pit relocation be addressed, the existing aquatic biomonitoring continue, 

and adequate mitigation measures implemented for all project related activities, the project can 

commence. 

Da-ma Colliery is an operational coal mine located near the town of Utrecht, KwaZulu Natal, 

South Africa. The mine has an approved Environmental Management Programme report 

(EMPr) and Water Use Licence (WUL) (WUL No: 12/V32B/CGIJ/5098) for its operations.  

At the time of the original Integrated Water Use License Application (IWULA) opencast mining 

was largely completed and it was understood that future mining activities would be limited to 

underground mining (Kasl, Barbara, 2017). However on further investigations the mine plan 

has been reviewed and additional opencast reserves have been identified. 

The Biodiversity Company was commissioned to conduct a wetland impact assessment as 

part of the IWULA process, for a water use license associated with the new opencast areas. 

A total of three separate opencast pit areas have been proposed (Pit 1, 2 and 3). The purpose 

of this report is to complete an impact assessment and mitigation measures. 

This report, after taking into consideration the findings and recommendations provided by the 

specialist herein, should inform and guide the Environmental Assessment Practitioner (EAP) 

and regulatory authorities, enabling informed decision making, as to the ecological viability of 

the proposed project. 

Dama Colliery is located in the middle reaches of the Wasbankspruit near the town of Utrecht, 

KwaZulu-Natal, South Africa. The watercourses associated with Dama Colliery are located 

within the Pongola-Mtamvuna Water Management Area (WMA 4) and the North Eastern 

Uplands Lower ecoregion. The project area lies within the Wasbankspruit Sub-Quaternary 

Reach (SQR) V32B-2409. The Wasbankspruit is the primary drainage feature associated with 

Dama Colliery and thus the subject of this study. Dama Colliery is situated on a watershed 

between the Wasbankspruit and an unnamed tributary of the Wasbankspruit. The 

Wasbankspruit flows in a southerly direction into the Dorpspruit and ultimately into the Buffels 

River. According to the National Freshwater Ecological Priority Areas (NFEPA’s) the 

Wasbankspruit SQR is listed as an important River NFEPA and fish sanctuary area, which 

need to be actively managed to maintain water quality for downstream river FEPA’s (Nel et 

al., 2011). 

Standard methodologies were used to determine the PES for the aquatic ecology components 

of this study. Two site assessments were completed for this study. A low flow survey was 

conducted on the 22nd of May 2018; and a high flow survey was conducted on the 5th of 

December 2018. 

Desktop information indicates that the Wasbankspruit considered in this study is moderately 

modified. The Ecostatus determination indicated that the Wasbankspruit reach was in a 
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moderately modified state, while the Wasbankspruit tributary reach was in a moderately to 

largely modified state during the 2018 study. This was attributed to water quality and marginal 

zone modifications within both reaches. In situ water quality analysis indicated modified water 

quality within both river reaches. The pH and electrical conductivity fluctuations were unrelated 

to activities at Dama Colliery and likely stem from a combination of catchment activities in the 

upper reaches of the Wasbankspruit and tributary systems. 

The macroinvertebrate communities within the Wasbankspruit and Wasbankspruit tributary 

indicated that moderate levels of flow and water quality modification were the dominant drivers 

to a modified biotic assemblage. Several sensitive taxa remain within these systems, despite 

modification. Modifications to the marginal zones can be attributed to agriculture and livestock 

activities. Low water levels experienced during the high flow survey had impacted on the PES 

status of the assessed systems. 

The Wasbankspruit SQR associated with Dama Colliery forms an important River NFEPA and 

fish sanctuary area for Enteromius anoplus, aiding in the protection of riverine habitat 

supporting fish species occurring within the Buffalo River located downstream. Despite fish 

sampling not forming part of the scope of work for this study, several fish species including 

Enteromius anoplus were collected as by-catch during both 2018 macroinvertebrate 

assessments, highlighting the need to manage the Wasbankspruit SQR to maintain water 

quality and riverine habitat for downstream river FEPA’s. 

According to the baseline sediment assessment, all parameters were within recommended 

threshold values. The chromium levels recorded suggest high background levels for 

chromium. Furthermore, a marked increase (512%) in Manganese levels was noted in the 

tributary downstream of Dama Colliery at DB2.  

Overall, the biological responses represented by the sampled macroinvertebrate assemblages 

within the two Wasbankspruit reaches indicated limited impacts directly attributed to Dama 

Colliery, despite water quality impairment. 

The results of the environmental impact assessment derived moderate-to-low to moderate 

impacts for the construction phase. The excavations, blasting and earth moving (removal and 

storage of overburden and topsoil’s), stormwater system construction and diversion of 

drainage line activities were regarded as moderate, however, if the buffer zones and other 

recommended mitigation measures are applied the impacts could be reduced to moderate to 

low and low-level risks, respectively. Moderate to low risk level activities included the clearing 

of vegetation and road network construction/upgrades. Following appropriate mitigation their 

individual risk levels can be lowered to varying degrees. 

During the operational phase excavations, blasting and earth moving (removal and storage of 

overburden and coal) is expected to be a moderate to high level risk to the environment. 

Following the application of mitigation measures, these can be lowered to a moderate to low 

level of risk. Moderate risk level activities included the operation of the access and haul road 

network and storm & dirty water management (includes dewatering of voids and working 

areas). Following the application of mitigation measures, these can be lowered to moderate 

to low level risks.  

The closure phase identified the closing of opencast pit areas, and subsequent rehabilitation 

and a positive impact due to the cessation of active mining and reestablishment of surface 
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topography and drainage line reestablishment. Despite having a potentially positive impact, 

the level of risk pre-mitigation is regarded as moderate. Following mitigation, the risk level 

could be lowered to low. Groundwater management will have negative impacts on the 

surrounding water resources determined to be a moderate to high risk, following the 

successful completion of rehabilitation. The receiving aquatic systems are subject to physico-

chemical alterations stemming from contaminated groundwater that requires ongoing 

management. 

The results of the cumulative impact assessment has considered the baseline conditions 

established in this study. An important consideration for cumulative regional scale impacts 

includes the assessment of the salt loading potential of the anticipated Acid Mine Drainage 

should it spread within the Pongola-Mtamvuna Water Management Area. It is likely salt loads 

in the watercourses will be altered with pumping of water from opencast pits. This modification 

will have an influence on the management decisions for water resource objectives. Following 

mitigation actions, the cumulative risk could be a long-term moderate risk to the 

Wasbankspruit catchment. 

The proposed opencast pit areas lay within non-perennial drainage lines situated in the 

headwaters of the Wasbankspruit system. In line with the prevention component of this study, 

the two proposed northern opencast sections should be relocated outside of drainage lines 

before these systems are considered for diversion. Relocation of the pits would be preferred 

as river diversion poses risk to the ecological functioning of watercourses. 

The project needs to pay special attention to and cater for the funding and long-term 

management of Acid Mine Drainage associated with the closure and post-closure phases as 

this poses the greatest threat to aquatic ecology in the receiving aquatic systems, which may 

extend from the local Dama Colliery project area to further downstream areas (Buffalo River 

to the Tugela River - regionally). Furthermore, as per the baseline sediment assessment, the 

marked increase in Manganese levels in the tributary likely stems from Dama Colliery 

activities. Therefore, there is potential for further alteration to the chemical composition of 

riverine sediments and subsequently water quality with the expansion of the Dama Colliery 

operation. The proposed project has the potential to negatively affect local aquatic ecology in 

the long term. 
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DOCUMENT GUIDE 

The table below provides the NEMA (2014) Requirements for Ecological Assessments, and 

the relevant sections in the reports where these requirements are addressed: 

GNR 326  Description 
Section in the 

Report 

Specialist Report  

Appendix 6 

(a) 

A specialist report prepared in terms of these Regulations must contain— 

details of— 

i. the specialist who prepared the report; and 

ii. the expertise of that specialist to compile a specialist report including a 

curriculum vitae; 

Page i 

Appendix 6 

(b) 

A declaration that the specialist is independent in a form as may be specified by 

the competent authority; 
Page xi 

Appendix 6 

(c) 

An indication of the scope of, and the purpose for which, the report was 
prepared; 

Section 1 

Appendix 6 

(cA) 
An indication of the quality and age of base data used for the specialist report; Section 5 

Appendix 6 

(cB) 

A description of existing impacts on the site, cumulative impacts of the proposed 
development and levels of acceptable change; 

Section 7 

Appendix 6 

(d) 

The duration, date and season of the site investigation and the relevance of the 
season to the outcome of the assessment; 

Section 1 

Appendix 6 

(e) 

A description of the methodology adopted in preparing the report or carrying out 
the specialised process inclusive of equipment and modelling used; 

Section 3 

Appendix 6 (f) 

Details of an assessment of the specific identified sensitivity of the site related 
to the proposed activity or activities and its associated structures and 
infrastructure, inclusive of a, site plan identifying site alternatives; 

Section 7 

Appendix 6 

(g) 
An identification of any areas to be avoided, including buffers; Section 7 

Appendix 6 

(h) 

A map superimposing the activity including the associated structures and 
infrastructure on the environmental sensitivities of the site including areas to be 
avoided, including buffers; 

Section 7 

Appendix 6 (i) 
A description of any assumptions made and any uncertainties or gaps in 
knowledge; 

Section 5 

Appendix 6 (j) 
A description of the findings and potential implications of such findings on the 
impact of the proposed activity or activities; 

Section 8 

Appendix 6 

(k) 
Any mitigation measures for inclusion in the EMPr; Section 7 

Appendix 6 (l) Any conditions for inclusion in the environmental authorisation; Section 7 

Appendix 6 

(m) 

Any monitoring requirements for inclusion in the EMPr or environmental 
authorisation; 

Section 7 
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GNR 326  Description 
Section in the 

Report 

Appendix 6 

(n) 

A reasoned opinion— 
i. whether the proposed activity, activities or portions thereof should be 

authorised; 
     (iA) regarding the acceptability of the proposed activity or activities; and 

ii. if the opinion is that the proposed activity, activities or portions thereof 
should be authorised, any avoidance, management and mitigation 
measures that should be included in the EMPr, and where applicable, 
the closure plan; 

Section 8 

Appendix 6 

(o) 

A description of any consultation process that was undertaken during the course 
of preparing the specialist report; 

Refer to Main 
Report 
compiled by 
EAP 

Appendix 6 

(p) 

A summary and copies of any comments received during any consultation 

process and where applicable all responses thereto; and 

Refer to Main 
Report 
compiled by 
EAP 

Appendix 6 

(q) 
Any other information requested by the competent authority. None 
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1 Introduction 

The modification of land use within a river catchment has the potential to degrade local water 

resources (Wepener et al., 2005). Proposed developments thus have the potential to 

negatively impact on local water resources and ecosystem services. To holistically manage 

water resources in South Africa, the use of standard water quality sampling methods is 

considered in-effective. Non-point and point source pollutants are dynamic and can fluctuate 

according to various factors such as rainfall and human error. Aquatic ecology is permanently 

exposed to the dynamic conditions within waterbodies and can therefore be an effective 

reflection of the environmental conditions within a management area. Considering this, the 

monitoring of aquatic ecology is regarded as an effective tool in water management strategies. 

The Biodiversity Company was commissioned to conduct an Aquatic Impact Assessment as 

part of the IWULA process, for a water use license associated with the new opencast areas.. 

A total of three separate opencast pit areas have been proposed. The purpose of this report 

is to establish baseline conditions through a PES study, provide an impact assessment and 

mitigation measures. 

The aquatic assessment included the assessment of the biophysical attributes of the aquatic 

ecosystems, specifically pertaining to water quality, macroinvertebrates community structures, 

habitat quality and sediment metal analysis. The assessment was based on a high and low 

flow survey assessment of the aquatic ecosystems associated with Dama Colliery. A low flow 

survey was conducted on the 22nd of May 2018; and a high flow survey was conducted on the 

5th of December 2018; as per conditions of the existing Dama Colliery WUL.  

1.1 Objectives 

This report, after taking into consideration the findings and recommendations provided by the 

specialist herein, should inform and guide the Environmental Assessment Practitioner (EAP) 

and regulatory authorities, enabling informed decision making, as to the ecological viability of 

the proposed project. 

The aim of the assessment was to provide information to guide the construction and operation 

of the proposed development with respect to the current ecological state of the aquatic 

ecosystems in the study area. As part of this assessment, the following objectives were 

established: 

Aquatic Ecology Studies Scope: 

• The determination of the baseline Present Ecological Status (PES) of the local river 

systems; 

• The evaluation of the extent of site-related impacts; 

• An impact assessment for the proposed development; and 

• The prescription of mitigation measures and recommendations for identified impacts. 

The ecological classification (EcoClassification) of the systems will require the determination 

and categorisation of the PES (health or integrity) of individual biophysical attributes, and then 

comparing these findings to the natural or close to natural reference conditions, as well as 

previous biomonitoring projects. These biophysical attributes refer to the drivers and biological 

responses of an aquatic ecosystem. 
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2 Project Area 

Dama Colliery is located in the middle reaches of the Wasbankspruit near the town of Utrecht, 

KwaZulu-Natal, South Africa. The watercourses associated with Dama Colliery are located 

within the Pongola-Mtamvuna Water Management Area (WMA 4) (NWA, 2016) and the North 

Eastern Uplands Lower ecoregion (Dallas, 2007). The project area lies within the 

Wasbankspruit Sub-Quaternary Reach (SQR) V32B-2409. 

The Wasbankspruit is the primary drainage feature associated with Dama Colliery and thus 

the subject of this study. Dama Colliery is situated on a watershed between the Wasbankspruit 

and an unnamed tributary of the Wasbankspruit. The Wasbankspruit flows in a southerly 

direction into the Dorpspruit and ultimately into the Buffels River. The area surrounding the 

project site consists predominantly of open/natural land, agricultural fields (dryland) and coal 

mining. The topography is steep with a mountain range situated upstream of the colliery. 

A total of 12 sites were selected for the study according to the proposed opencast mining 

areas, these included aquatic systems and existing dirty water sites related to Dama Colliery 

(Figure 1). A site description, photographs and GPS coordinates for the sampled river reaches 

are presented in Table 2. Sites are arranged per river reach and are listed from the most 

upstream site and are presented in a downstream direction. Site names were used from 

previous Dama biomonitoring reports for continuity purposes (Iggdrasil, 2015). 
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Figure 1: Sampling points for the 2018 Dama Colliery opencast areas impact assessment 
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Table 1: Photos, co-ordinates and descriptions for sites sampled (photos taken: Low flow: May 2018; 

High flow: December 2018) 

DB8 Upstream Downstream 

Low 

flow 

  

High 

flow 

  

GPS 
27°35'7.13"S 

30°11'59.50"E 

Site 
DB8 is located upstream of Dama Colliery on the Wasbankspruit. In situ water quality, aquatic 

macroinvertebrate assessments and sediment analysis were conducted at this site. 

DB1 Upstream Downstream 

Low 

flow 
No access 

High 

flow 

  

GPS 
27°35'41.62"S 
30°11'45.67"E 

Site 

DB1 is located adjacent to and west of Dama Colliery on the Wasbankspruit. The site is situated 

downstream of DB8. In situ water quality, aquatic macroinvertebrate assessments were conducted 

at this site during the high flow. No site access obtained during the low flow survey. 
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 Low flow High flow 

DB6 

  

GPS 
27°35'40.80"S 
30°12'18.10"E 

Site 
DB6 is located on the hillside adjacent to the Wasbankspruit. The site drains into the Wasbankspruit, 
downstream of DB8. The site was characterised as an impoundment. In situ water quality was 
conducted at this site. 

DB3 Upstream Downstream 

Low 
flow 

  

High 
flow 

  

GPS 
27°36'25.92"S 
30°12'3.24"E 

Site 
DB3 is located on the Wasbankspruit downstream of DB8, Dama Colliery and DB6. In situ water 
quality, aquatic macroinvertebrate assessments and sediment analysis were conducted at this site. 
No flow was present during the high flow survey. 
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 Site photograph 

DB7 

 

GPS 
27°34'37.86"S 
30°13'7.58"E 

Site 
DB7 is located upstream of Dama Colliery in the headwaters of a tributary of the Wasbankspruit. The 
site is characterised as an impoundment for water storage. In situ water quality was conducted at 
this site. 

DB5 Upstream Downstream 

Low 
flow 

  

High 
flow 

  

GPS 
27°35'5.28"S 

30°13'17.55"E 

Site 
DB5 is located on the Wasbankspruit tributary downstream of DB7, and upstream of Dama Colliery. 
In situ water quality, aquatic macroinvertebrate assessments and sediment analysis were conducted 
at this site. 
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DB4 Upstream Downstream 

Low 
flow 

  

High 
flow 

  

GPS 
27°35'51.79"S 
30°13'41.99"E 

Site 
DB4 is located on a tributary of the Wasbankspruit downstream of DB5 and Dama Colliery. In situ 
water quality and aquatic macroinvertebrate assessments were conducted at this site. No flow was 
present during the high flow survey. 

DB2 Upstream Downstream 

Low 
flow 

  

High 
flow 

  

GPS 
27°37'5.36"S 
30°14'5.55"E 

Site 
DB2 is located on the Wasbankspruit tributary downstream of DB4. In situ water quality, aquatic 
macroinvertebrate assessments and sediment analysis were conducted at this site. No flow was 
present during the high flow survey. 
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3 Methodology 

A summary of assessments conducted during the survey are illustrated in Table 2.  

Table 2: Methodologies applied during the 2018 study 

Aspect Analyses 

Water Quality • In situ for aquatic ecosystems (DWS, 1996) 

Habitat 

• Intermediate Habitat Integrity Assessment (IHIA) (DWS, 1999); 

• Integrated Habitat Assessment System (IHAS) (McMillan, 1998); 

• Biotope assessment (Tate and Husted, 2015). 

Biotic indices 

• SASS5 (Dickens and Graham, 2002); 

• The Average Score Per Taxon (ASPT); 

• Macroinvertebrate Response Assessment Index (MIRAI) (Thirion, 2007); 

• Present Ecological Status (PES) (Kleynhans and Louw, 2007). 

3.1 In Situ Water Quality 

During the survey a portable Exstick 2 multimeter was used to measure the following 

parameters in situ: pH; electrical conductivity; dissolved oxygen; and water temperature. 

Water quality has a direct influence on aquatic life forms. Although these measurements only 

provide a “snapshot”, they can provide valuable insight into the characteristics and 

interpretation of a specific sample site at the time of the survey.  

3.2 Habitat Assessment 

Habitat availability and diversity are major attributes for the biota found in a specific 

ecosystem, and thus knowledge of the quality of habitats is important in an overall assessment 

of ecosystem health. Habitat assessment can be defined as the evaluation of the structure of 

the surrounding physical habitat that influences the quality of the water resource and the 

condition of the resident aquatic community (Barbour et al. 1996). Both the quality and quantity 

of available habitat affect the structure and composition of resident biological communities 

(USEPA, 1998). Habitat quality and availability plays a critical role in the occurrence of aquatic 

biota. For this reason, habitat evaluation is conducted simultaneously with biological 

evaluations to facilitate the interpretation of results. 

3.2.1 Intermediate Habitat Integrity Assessment 

The aim of the Intermediate Habitat Integrity Assessment (IHIA) is to make an intermediate 

assessment of the habitat integrity of rivers according to a modified Habitat Integrity approach 

which can be applied in intermediate determination of the ecological Reserve for rivers in 

South Africa (DWS, 1999). The methodology is based on the qualitative assessment of a 

number of pre-weighted criteria which indicate the integrity of the in-stream and riparian 

habitats available for use by riverine biota.  

The criteria considered indicative of the habitat integrity of the river were selected on the basis 

that anthropogenic modification of their characteristics can generally be regarded as the 

primary causes of degradation of the integrity of the river (Table 3) (DWS, 1999). The study 

assessed 5 km of the Wasbankspruit.  
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Table 3: Criteria used in the assessment of habitat integrity (from Kleynhans, 1996) 

Criterion Relevance 

Water abstraction 

Direct impact on habitat type, abundance and size. Also implicated in flow, bed, 

channel and water quality characteristics. Riparian vegetation may be influenced by a 

decrease in the supply of water. 

Flow modification 

Consequence of abstraction or regulation by impoundments. Changes in temporal and 

spatial characteristics of flow can have an impact on habitat attributes such as an 

increase in duration of low flow season, resulting in low availability of certain habitat 

types or water at the start of the breeding, flowering or growing season. 

Bed modification 

Regarded as the result of increased input of sediment from the catchment or a 
decrease in the ability of the river to transport sediment (Gordon et al., 1993 in: DWS, 
1999). Indirect indications of sedimentation are stream bank and catchment erosion. 
Purposeful alteration of the stream bed, e.g. the removal of rapids for navigation 
(Hilden & Rapport, 1993 in: DWS, 1999) is also included. 

Channel 

modification 

May be the result of a change in flow, which may alter channel characteristics causing 

a change in marginal instream and riparian habitat. Purposeful channel modification to 

improve drainage is also included. 

Water quality 

modification 

Originates from point and diffuse point sources. Measured directly or agricultural 

activities, human settlements and industrial activities may indicate the likelihood of 

modification. Aggravated by a decrease in the volume of water during low or no flow 

conditions. 

Inundation 
Destruction of riffle, rapid and riparian zone habitat. Obstruction to the movement of 
aquatic fauna and influences water quality and the movement of sediments (Gordon et 
al., 1992 in DWS, 1999)). 

Exotic macrophytes 
Alteration of habitat by obstruction of flow and may influence water quality. Dependent 

upon the species involved and scale of infestation. 

Exotic aquatic fauna 
The disturbance of the stream bottom during feeding may influence the water quality 

and increase turbidity. Dependent upon the species involved and their abundance. 

Solid waste disposal 
A direct anthropogenic impact which may alter habitat structurally. Also a general 

indication of the misuse and mismanagement of the river. 

Indigenous 

vegetation removal 

Impairment of the buffer the vegetation forms to the movement of sediment and other 

catchment runoff products into the river (Gordon et al., 1992). Refers to physical 

removal for farming, firewood and overgrazing. 

Exotic vegetation 

encroachment 

Excludes natural vegetation due to vigorous growth, causing bank instability and 

decreasing the buffering function of the riparian zone. Allochtonous organic matter 

input will also be changed. Riparian zone habitat diversity is also reduced. 

Bank erosion 

Decrease in bank stability will cause sedimentation and possible collapse of the river 

bank resulting in a loss or modification of both instream and riparian habitats. 

Increased erosion can be the result of natural vegetation removal, overgrazing or 

exotic vegetation encroachment. 

The assessment of the severity of impact of modifications is based on six descriptive 

categories which are described in Table 4.  
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Table 4: Descriptive classes for the assessment of modifications to habitat integrity (from Kleynhans, 

1996) 

Impact Category Description Score 

None 
No discernible impact, or the modification is located in such a way that it has 

no impact on habitat quality, diversity, size and variability. 
0 

Small 
The modification is limited to very few localities and the impact on habitat 

quality, diversity, size and variability are also very small. 
1 - 5 

Moderate 
The modifications are present at a small number of localities and the impact 

on habitat quality, diversity, size and variability are also limited. 
6 - 10 

Large 

The modification is generally present with a clearly detrimental impact on 

habitat quality, diversity, size and variability. Large areas are, however, not 

influenced. 

11 - 15 

Serious 

The modification is frequently present and the habitat quality, diversity, size 

and variability in almost the whole of the defined area are affected. Only 

small areas are not influenced. 

16 - 20 

Critical 

The modification is present overall with a high intensity. The habitat quality, 

diversity, size and variability in almost the whole of the defined section are 

influenced detrimentally. 

21 - 25 

The habitat integrity assessment takes into account the riparian zone and the instream 

channel of the river. Assessments are made separately for both aspects, but data for the 

riparian zone are primarily interpreted in terms of the potential impact on the instream 

component (Table 5). The relative weighting of criteria remain the same as for the assessment 

of habitat integrity (DWS, 1999). 

Table 5: Criteria and weights used for the assessment of habitat integrity (from Kleynhans, 1996) 

Instream Criteria Weight Riparian Zone Criteria Weight 

Water abstraction 14 Indigenous vegetation removal 13 

Flow modification  13 Exotic vegetation encroachment  12 

Bed modification 13 Bank erosion   14 

Channel modification 13 Channel modification 12 

Water quality 14 Water abstraction   13 

Inundation  10 Inundation 11 

Exotic macrophytes  9 Flow modification 12 

Exotic fauna   8 Water quality  13 

Solid waste disposal 6   

Total 100 Total 100 

The negative weights are added for the instream and riparian facets respectively and the total 

additional negative weight subtracted from the provisionally determined intermediate integrity 

to arrive at a final intermediate habitat integrity estimate. The eventual total scores for the 
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instream and riparian zone components are then used to place the habitat integrity in a specific 

intermediate habitat integrity category (DWS, 1999). These categories are indicated in Table 

6. 

Table 6: Intermediate habitat integrity categories (From Kleynhans, 1996) 

Category Description 
Score 

(% of Total) 

A Unmodified, natural. 90-100 

B 
Largely natural with few modifications. A small change in natural habitats and 
biota may have taken place but the ecosystem functions are essentially 
unchanged. 

80-90 

C 
Moderately modified. A loss and change of natural habitat and biota have 
occurred but the basic ecosystem functions are still predominantly unchanged. 

60-79 

D 
Largely modified. A large loss of natural habitat, biota and basic ecosystem 
functions has occurred. 

40-59 

E The loss of natural habitat, biota and basic ecosystem functions is extensive. 20-39 

F 

Modifications have reached a critical level and the lotic system has been 
modified completely with an almost complete loss of natural habitat and biota. 
In the worst instances the basic ecosystem functions have been destroyed and 
the changes are irreversible. 

0 

3.3 Aquatic Macroinvertebrates 

3.3.1 Integrated Habitat Assessment System 

The quality of the instream and riparian habitat influences the structure and function of the 

aquatic community in a stream; therefore, the assessment of the habitat is critical to any 

assessment of ecological integrity. The Integrated Habitat Assessment System (IHAS, version 

2) was applied at each of the sampling sites in order to assess the availability of habitat 

biotopes for macroinvertebrates. The IHAS was developed specifically for use with the SASS5 

index and rapid biological assessment protocols in South Africa (McMillan, 1998). The index 

considers sampling habitat and stream characteristics. The sampling habitat is broken down 

into three sub-sections namely Stones-In-Current (SIC), Vegetation (VEG), Gravel Sand & 

Mud (GSM) and other habitat/ general. It is presently thought that a total IHAS score of over 

65% represents good habitat conditions, a score over 55% indicates adequate/fair habitat 

conditions and a score below 55% indicates poor habitat (McMillan, 1998) (Table 7). 

Table 7: Integrated Habitat Assessment System Scoring Guidelines 

IHAS Score Description 

> 65% Good 

55-65% Adequate/Fair 

< 55% Poor 

Macroinvertebrate assemblages are good indicators of localised conditions because many 

benthic macroinvertebrates have limited migration patterns or a sessile mode of life. They are 

particularly well-suited for assessing site-specific impacts (upstream and downstream studies) 

(Barbour et al., 1999). Benthic macroinvertebrate assemblages are made up of species that 

constitute a broad range of trophic levels and pollution tolerances, thus providing strong 

information for interpreting cumulative effects (Barbour et al., 1999). The assessment and 
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monitoring of benthic macroinvertebrate communities forms an integral part of the monitoring 

of the health of an aquatic ecosystem. 

3.3.2 South African Scoring System version 5 

The South African Scoring System version 5 (SASS5) is the current index being used to 

assess the status of riverine macroinvertebrates (aquatic insects) in South Africa. 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 exhibit different sensitivities to pollution, these sensitivities range from highly tolerant 

families (e.g. Chironomidae) to highly sensitive families (e.g. Perlidae). SASS results are 

expressed both as an index score (SASS score) and the Average Score Per recorded Taxon 

(ASPT value). 

Sampled macroinvertebrates were identified using the “Aquatic Invertebrates of South African 

Rivers” Illustrations book, by Gerber and Gabriel (2002). Identification of organisms was made 

to family level (Thirion et al., 1995; Dickens and Graham, 2002; Gerber and Gabriel, 2002). 

Reference conditions reflect the best conditions that can be expected in rivers and streams 

within a specific area and reflect natural variation over time. These reference conditions are 

used as a benchmark against which field data can be compared. Modelled reference 

conditions for the North Eastern Uplands Ecoregions were obtained from Dallas (2007). The 

biological bands for the North Eastern Uplands Ecoregion are presented in Figure 2. 

Ecological categories based on biological banding are presented in Table 8. 

 

Figure 2: Biological Bands for the North Eastern Uplands – Lower Ecoregion, calculated using 
percentiles (Dallas, 2007) 
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Table 8: Biological Bands / Ecological categories for interpreting SASS data (adapted from Dallas, 

2007) 

Class Ecological Category Description 

A Natural Unimpaired. High diversity of taxa with numerous sensitive taxa. 

B Largely natural 
Slightly impaired. High diversity of taxa, but with fewer sensitive 
taxa. 

C Moderately modified Moderately impaired. Moderate diversity of taxa. 

D Largely modified Considerably impaired. Mostly tolerant taxa present. 

E/F Seriously Modified Severely impaired. Only tolerant taxa present. 

 

3.3.3 Macroinvertebrate Response Assessment Index 

The Macroinvertebrate Response Assessment Index (MIRAI) was used to provide a habitat-

based cause-and-effect foundation to interpret the deviation of the aquatic invertebrate 

community from the calculated reference conditions for the SQR. This does not preclude the 

calculation of SASS5 scores if required (Thirion, 2007). The four major components of a 

stream system that determine productivity for aquatic macroinvertebrates are as follows: 

• Flow regime; 

• Physical habitat structure; 

• Water quality; 

• Energy inputs from the watershed; and 

• Riparian vegetation assessment. 

The results of the MIRAI will provide an indication of the current ecological category and 

therefore assist in the determination of the PES.  

Ecological categories for MIRAI are based on those presented in Table 8. 

3.4 Present Ecological Status 

Ecological classification refers to the determination and categorisation of the integrity of the 

various selected biophysical attributes of ecosystems compared to the natural or close to 

natural reference conditions (Kleynhans and Louw, 2007). For the purpose of this study 

ecological classifications have been determined for biophysical attributes for the associated 

water course. This was completed using the river ecoclassification manual by Kleynhans and 

Louw (2007). 

3.5 Impact Assessment 

The impact assessment was completed according to the rating system provided by Cabanga 

Environmental (2018). Each impact identified must be assessed in terms of duration (temporal 

scale), extent (spatial scale), reversibility, magnitude (severity) and probability (likelihood of 

occurring). To enable a scientific approach to the determination of the environmental 

significance (importance), a numerical value is linked to each rating scale. Impact 

methodologies are provided in Table 9, Table 10 and Table 11. 
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Table 9: Status of the impact 

Status Description Status Description 

Positive A benefit to the holistic environment 

Negative A cost to the holistic environment 

Neutral No cost or benefit 

Table 10: Impact methodology ranking scales 

Duration - D Extent - E 

1 – Short-term (Less than 2 years) 1 – Site specific (Within the site boundary) 

2 – Short to medium-term (2-5 years) 2 – Local (Affects immediate surrounding areas) 

3 – Medium-term (6-25 years) 
3 – Regional (Extends substantially beyond the site 
boundary) 

4 – Long term (26-45 years) 
4 – Provincial (Extends to almost entire province or 
larger region) 

5 – Permanent (46 years or more) 5 - National (Affects country or possibly world) 

Reversibility - R 

1 – Completely reversible (Reverses with minimal rehabilitation & negligible residual affects) 

3 – Reversible (Requires mitigation and rehabilitation to ensure reversibility 

5 – Irreversible (Cannot be rehabilitated completely/rehabilitation not viable) 

Magnitude - M Probability - P 

1 – Slight (Little effect - negligible 
disturbance/benefit) 

1 – Unlikely (Less than 15% sure of an impact 
occurring) 

2 – Slight to moderate (Effects observable - 
environmental impacts reversible with time) 

2 – Possible (Between 15% and 40% sure of an 
impact occurring) 

3 – Moderate (Effects observable - impacts 
reversible with rehabilitation) 

3 – Probable (Between 40% and 60% sure that the 
impact will occur 

4 – Moderate to high (Extensive effects - 
irreversible alteration to the environment) 

4 – Highly probable (Between 60% and 85% sure 
that the impact will occur) 

5 – High (Extensive permanent effects with 
irreversible alteration) 

5 – Definite (Over 85% sure that the impact will 
occur) 

The two formulas below were applied to calculate the impact consequence and significance 

after the factors were ranked for each impact. Thereafter, potential mitigation is proposed. 

Consequence = Magnitude + Extent + Duration + Reversibility 

Significance = Consequence x Probability 

Table 11: Impact significance ratings 

Score out of 100 Significance 

1 to 20 Low 

21 to 40 Moderate to low 

41 to 60 Moderate 

61 to 80 Moderate to high 

81 to 100 High 
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4 Key Legislative Requirements 

4.1 National Water Act (NWA, 1998) 

The Department of Water and Sanitation (DWS) is the custodian of South Africa’s water 

resources and therefore assumes public trusteeship of water resources, which includes 

watercourses, surface water, estuaries, or aquifers. The National Water Act (Act No. 36 of 

1998) (NWA) legally requires the protection of water resources, which includes: 

• The maintenance of the quality of the water resource to the extent that the water 

resources may be used in an ecologically sustainable way; 

• The prevention of the degradation of the water resource; 

• The rehabilitation of the water resource; 

A watercourse means: 

• A river or spring. 

• A natural channel in which water flows regularly or intermittently. 

• A wetland, lake or dam into which, or from which, water flows. 

• Any collection of water which the Minister may, by notice in the Gazette, declare to be 

a watercourse, and a reference to a watercourse includes, where relevant, its bed and 

banks. 

The NWA recognises that the entire ecosystem and not just the water itself, and any given 

water resource constitutes the resource and as such needs to be conserved. No activity may 

therefore take place within a watercourse unless it is authorised by the DWS. Any area within 

a wetland or riparian zone is therefore excluded from development unless authorisation is 

obtained from the DWS in terms of Section 21 (c) and (i). 

4.2 National Environmental Management Act (NEMA, 1998) 

The National Environmental Management Act (NEMA) (Act 107 of 1998) and the associated 

Regulations as amended in April 2017, states that prior to any development taking place within 

a wetland or riparian area, an environmental authorisation process needs to be followed. This 

could follow either the Basic Assessment Report (BAR) process or the Environmental Impact 

Assessment (EIA) process depending on the scale of the activity. 

5 Limitations and Assumptions 

The following aspects were considered as limitations: 

• Invertebrates were only considered to the Family level and thus a defined species list 

for aquatic invertebrates was not completed. 

• Site access to site DB1 was limited by farm fences and therefore was not sampled during 

the 2018 low flow survey.  

• Low water levels were experienced during the December 2018 high flow survey, with 

little to now flow present in the project area. Low flows influence macroinvertebrate 

communities. Site DB4 comprised a shallow pool of water which limited sampling to the 

assessment of in situ water quality. 

• No wetlands were considered in this aquatic study. 

• The following was considered for purpose of the impact assessment: 
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• The impact assessment was conducted according to best practice measures. 

• It is assumed that no additional surface infrastructure, PCDs and RoM areas 

are to be constructed, as these are in place at Dama Colliery. Additionally, all 

coal from the proposed opencast pits and contaminated water will be 

processed at the said infrastructure. 
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6 Results and Discussion 

6.1 Desktop Assessment 

6.1.1 National Freshwater Ecosystem Priority Area Status 

The National Freshwater Ecosystem Priority Areas (NFEPA) database forms part of a 

comprehensive approach for the sustainable and equitable development of South Africa’s 

scarce water resources. This database provides guidance on how many rivers, wetlands and 

estuaries, and which ones, should remain in a natural or near-natural condition to support the 

water resource protection goals of the National Water Act (Act 36 of 1998). This directly 

applies to the National Water Act, which feeds into Catchment Management Strategies, water 

resource classification, reserve determination, and the setting and monitoring of resource 

quality objectives (Nel et al. 2011). The NFEPAs are intended to be conservation support tools 

and envisioned to guide the effective implementation of measures to achieve the National 

Environment Management Biodiversity Act’s biodiversity goals (NEM:BA) (Act 10 of 2004), 

informing both the listing of threatened freshwater ecosystems and the process of bioregional 

planning provided for by this Act (Nel et al., 2011).  

The Wasbankspruit SQR V32B-2409 associated with Dama Colliery has a total of five 

freshwater priority areas designated to it (Table 12 and Figure 3).  

Table 12: NFEPA’s for the Wasbankspruit catchment 

Type of FEPA map category Biodiversity features 

Fish sp Enteromius anoplus 

River ecosystem type 
2409 FEPA: River ecosystem type Permanent/Seasonal - North 
Eastern Uplands - Lower foothill 

River ecosystem type 
2409 FEPA: River ecosystem type Permanent/Seasonal - North 
Eastern Uplands - Mountain stream 

River ecosystem type 
2409 FEPA: River ecosystem type Permanent/Seasonal - North 
Eastern Uplands - Upper foothill 

Wetland ecosystem type 
2409 FEPA: Wetland ecosystem type Mesic Highveld Grassland Group 
8_Seep 

 

Figure 3: River NFEPA 2409 spanning 23 km of the Wasbankspruit system. Yellow square indicates 
location of Dama Colliery (Nel et al., 2011)  
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The Wasbankspruit SQR associated with Dama Colliery forms an important River NFEPA and 

fish sanctuary area. The SQR further aids in the protection of riverine habitat supporting fish 

species occurring within the Buffalo River located downstream (Figure 3). The SQR’s in which 

human activities occur need to be managed to prevent further degradation of downstream 

river NFEPA’s while still serving as fish support areas (SQR’s 2499 and 2533) that serve as 

migration corridors for threatened fish species. These areas need to be managed to maintain 

water quality for downstream river NFEPA’s. 

It is important to note that river NFEPA’s currently in an A or B ecological category may still 

require some rehabilitation effort, e.g. clearing of invasive alien plants and/or rehabilitation of 

river banks. From a biodiversity point of view, rehabilitation programmes should therefore 

focus on securing the ecological structure and functioning of NFEPA’s before embarking on 

rehabilitation programmes. 

6.1.2 Desktop Present Ecological Status 

Desktop information was obtained from DWS (2018) for the relevant SQRs and is summarised 

in Table 13.  

Based on Table 13, the desktop PES of the reach of the Wasbankspruit associated with the 

Dama Colliery is a class C or moderately modified. The confidence in this classification is low 

due to the extent of the considered SQR (23 km). The ecological importance and sensitivity of 

the river reach were rated as high. The defined Default Ecological Category for the river was 

class B or largely natural. SQR management should aim for the Default Ecological Category. 

The current gradient of the considered river reach in proximity to the project area was found 

to be a class D geoclass. This places the river as an upper foothills reach. 

Table 13: The desktop information pertaining to the V32B-2409 Sub Quaternary Reach 

Component/Catchment Wasbankspruit (V32B-2409) 

Present Ecological Status Moderately Modified (class C) 

Ecological Importance Class High 

Ecological Sensitivity High 

Default Ecological Category Largely Natural (class B) 

6.2 In situ Water Quality 

In situ water quality analyses was conducted at the sites with surface water present during the 

May 2018 low flow and December 2018 high flow surveys. These results are important to 

assist in the interpretation of biological results due to the direct influence water quality has on 

aquatic life forms. The results of the survey are presented in Table 14. Results were compared 

to limits stipulated in the Water Use Licence for Dama Colliery as well as the Target Water 

Quality Range (TWQR) for aquatic ecosystems (DWS, 1996). Sites are arranged per river 

reach and are listed from the most upstream site and are presented in a downstream direction. 

Dirty water sites (PCD’s and Boxcuts) have been included as they are located between 

sampled sites. 
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Table 14: In situ water quality results 

Site pH 
Conductivity 

(µS/cm) 
DO (mg/l) Temperature (°C) 

TWQR* 6.6-8.0** <155** >5.00 5-30 

Low flow survey – May 2018 

Wasbankspruit 

DB8 7.24 175 7.89 19.0 

OPN 8.76 798 9.60 21.0 

PCD West 7.59 186 8.34 23.2 

DB6 8.66 75.3 6.79 22.1 

DB3 7.78 186 7.53 18.9 

Wasbankspruit tributary 

DB7 8.49 283 11.01 19.0 

DB5 8.03 400 6.22 18.1 

Boxcut 8.79 827 8.25 20.1 

PCD Main Dry 

DB4 8.02 219 7.42 17.2 

DB2 7.75 241 8.08 19.0 

High flow survey – December 2018 

Wasbankspruit 

DB8 8.17 350 7.10 30.5 

OPN 9.02 1041 9.23 23.2 

DB1 8.10 372 7.49 29.2 

PCD West Decommissioned 

DB6 7.19 213 8.10 25.6 

DB3 8.45 315 7.36 30.7 

Wasbankspruit tributary 

DB7 8.37 289 7.70 25.0 

DB5 7.44 702 4.38 24.0 

Boxcut 8.11 1915 8.20 24.9 

PCD Main Dry 

DB4 7.75 627 6.10 25.1 

DB2 8.48 490 7.50 29.2 

*TWQR – Target Water Quality Range; **Water Use Licence Limit;  **Conductivity presented as 

TDS in WUL = 101 mg/l; Levels exceeding recommended guideline levels are indicated in red 
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In situ water quality analysis of the Dama Colliery biomonitoring sites indicates modified 

conditions within the project area for the 2018 low and high flow monitoring period (Table 14). 

Wasbankspruit 

According to the low flow in situ water quality analysis, the Wasbankspruit located west of the 

Dama Colliery mining area had modified water quality. Elevated pH was observed at the dirty 

water sites within its catchment, with 8.76 at OPN and 8.66 at DB6. No marked fluctuations in 

pH were observed between sites DB8 and DB3 within the Wasbankspruit and furthermore, pH 

levels at these sites fell within the WUL limits (Figure 4). Electrical Conductivity (EC) was 

recorded above the WUL limit of 155 µS/cm at all sites, bar DB6 (75 µS/cm) (Figure 7). EC 

levels ranged from 175 µS/cm to 186 µS/cm on the Wasbankspruit at sites DB8 and DB3 

respectively during the low flow survey (Figure 6). According to the aquatic specialist, the dirty 

water site OPN (798 µS/cm) would likely be harmful to the aquatic system due to a change in 

the EC, should this modified water enter the Wasbankspruit. 

The high flow results presented similar findings to the low flow survey with modified water 

quality. The pH values remained elevated at OPN, while DB3 (downstream Wasbankspruit 

site) increased from 7.78 to an elevated value of 8.45. The previously elevated DB6 fell to 

within WUL limits during the high flow. Spatial trends indicate a gradual increase in pH levels 

from the upstream DB8 site to the downstream DB3, during both the low flow and high flow 

surveys (Figure 4). The gradual increase in pH levels are of concern in the Wasbankspruit 

system, as trends indicate future levels may be above threshold limits and present adverse 

conditions to local aquatic biota. EC levels ranged from 315 µS/cm to 372 µS/cm on the 

Wasbankspruit at sites DB3 and DB1 respectively during the high flow survey. An increase in 

dissolved solids was observed between the low flow and high flow surveys, however, these 

increases were not marked (Figure 6). All sites assessed exceeded WUL limits during the low 

flow survey and would have a negative effect on local aquatic biota, limiting diversity and 

abundances. Dissolved Oxygen (DO) and water temperatures fell within the TWQR at all 

Wasbankspruit monitoring sites during the 2018 monitoring period. The pH and EC 

fluctuations were unrelated to Dama Colliery and likely stem from a combination of catchment 

activities in the upper reaches of the Wasbankspruit. 

 

Figure 4: Spatial and temporal trends for pH levels in the Wasbankspruit reaches 
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Figure 5: Spatial and temporal trends for pH levels at the dirty water sites 

 

Figure 6: Spatial and temporal trends for conductivity levels in the Wasbankspruit reaches 

 

Figure 7: Spatial and temporal trends for conductivity levels at the dirty water sites 

Wasbankspruit tributary 

During the low flow survey, the Wasbankspruit tributary located east of the Dama Colliery 

mining area presented modified water quality within the tributary and its catchment, with 

elevated pH (aquatic systems: DB7, DB5 and DB4; dirty water site: Boxcut) and EC (all sites) 

recorded above WUL limits. The pH in the tributary was elevated upstream of the colliery at 

sites DB7 and DB5 and decreased in a downstream direction. No marked fluctuations in pH 
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were observed between sites DB7 and DB2 within the tributary, despite the dirty water Boxcut 

which is not connected to the tributary (Figure 1 and Figure 4). A spike in EC was observed in 

the tributary in the vicinity of Dama Colliery (Figure 6). Recorded EC values increased from 

283 µS/cm in the headwaters at DB7 to 400 µS/cm immediately upstream of Dama Colliery at 

DB5. Values then decreased to 241 µS/cm immediately downstream of Dama Colliery at DB4, 

although remaining elevated. There is potential for dilution from a secondary tributary that 

enters the Wasbankspruit tributary immediately upstream of DB4, which may explain the 

decrease in EC values. This spike in the vicinity of Dama Colliery may be attributed to a 

combination of agricultural run-off and potential natural subsurface flow of groundwater from 

the Boxcut (827 µS/cm) into the tributary. This groundwater flow would need to be confirmed 

by a groundwater specialist. 

The high flow results presented similar findings to the low flow survey with modified water 

quality. pH values remained elevated at DB7 and the Boxcut, while DB5 and DB4 improved to 

compliant levels of 7.44 and 7.75, respectively. Spatial trends indicate a gradual increase in 

pH levels from the upstream DB7 (8.37) site to the downstream DB2 (8.48), during the high 

flow survey (Figure 4). The gradual increase in pH levels are of concern in the tributary system, 

as trends indicate future levels may be above threshold limits and present adverse conditions 

to local aquatic biota. The spike in EC in the vicinity of Dama Colliery persisted and was 

observed during the high flow survey (Figure 6). Recorded EC values increased from 289 

µS/cm in the headwaters at DB7 to 702 µS/cm at DB5. Values then decreased to 627 µS/cm 

immediately downstream of Dama Colliery at DB4, although remaining elevated. The high flow 

survey values presented a marked increase from the low flow values with highest value of 

1915 µS/cm recorded at the Boxcut, highlighting the need to contain the dirty water at the 

Boxcut as this water would be harmful to the aquatic system should this modified water enter 

the Wasbankspruit tributary. DO and water temperatures fell within the TWQR at all the 

tributary monitoring sites during the 2018 monitoring period, bar DO at site DB5 (4.38 mg/l) 

during the high flow survey. This low DO level can be attributed to the low water levels and 

lack of water flow experienced during the survey. No marked fluctuations were observed 

between sites indicating stable dissolved oxygen levels. The DO levels would not be expected 

to have a limiting effect on local aquatic biota. Water temperatures recorded during both the 

high and low flow surveys fell within expected ranges for the region and would not present 

adverse conditions to local aquatic biota. The pH and EC fluctuations were unrelated to Dama 

Colliery and likely stem from a combination of catchment activities in the upper reaches of the 

Wasbankspruit tributary. 

6.3 Habitat Assessment 

6.3.1 Intermediate Habitat Integrity Assessment 

The results for the instream and riparian habitat integrity assessment for the Wasbankspruit 

and Wasbankspruit tributary are presented in Table 15. The reaches include 5 km of each 

system assessed during the study. 
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Table 15: Results for the habitat integrity assessment 

Instream Wasbankspruit Tributary 

 
Impact 
Score 

Weighted 
Score 

Impact 
Score 

Weighted 
Score 

Water abstraction 4 2.24 8 4.48 

Flow modification 5 2.6 6 3.12 

Bed modification 9 4.68 8 4.16 

Channel modification 7 3.64 8 4.16 

Water quality 11 6.16 12 6.72 

Inundation 0 0 0 0 

Exotic macrophytes 0 0 0 0 

Exotic fauna 0 0 0 0 

Solid waste disposal 0 0 0 0 

Total Instream 80.7 77.4 

Category B C 

Riparian 
Impact 
Score 

Weighted 
Score 

Impact 
Score 

Weighted 
Score 

Indigenous vegetation removal 11 5.72 9 4.68 

Exotic vegetation encroachment 8 3.84 7 3.36 

Bank erosion 12 6.72 14 7.84 

Channel modification 8 3.84 11 5.28 

Water abstraction 5 2.6 8 4.16 

Inundation 4 1.76 0 0 

Flow modification 6 2.88 5 2.4 

Water quality 12 6.24 12 6.24 

Total Riparian 66.4 66.0 

Category C C 

According to instream habitat index the Wasbankspruit was classed as largely natural with 

few modifications (class B): A small change in natural habitats and biota may have taken place 

but the ecosystem functions are essentially unchanged. The instream and riparian habitat of 

the Wasbankspruit and associated tributary were classed as moderately modified (class C): A 

loss and change of natural habitat and biota have occurred but the basic ecosystem functions 

are still predominantly unchanged. Modifications to the Wasbankspruit are attributed to bed 

and channel modification, bank erosion, and water quality modifications (Figure 8). These 

modifications have impacted instream habitat diversity and quality, however, these 

modifications are not extensive (Figure 9). Water quality modifications on the Wasbankspruit 

are attributed to mining and agricultural activities within the immediate catchment. The 

Wasbankspruit tributary presented similar modifications although to varying degrees. 
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Figure 8: Marginal zone modified by livestock at DB4 

 

Figure 9: Instream habitat modification from sedimentation 

6.3.2 Integrated Habitat Assessment System 

The IHAS index was developed by McMillan (1998) for use in conjunction with the SASS5 

protocol. The IHAS results for the 2018 survey period are presented in Table 16. 
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Table 16: IHAS Score at each site 

Site 

Wasbankspruit Wasbankspruit tributary 

DB8 DB1 DB3 DB5 DB4 DB2 

Low flow survey – May 2018 

Score 79 

N/A* 

69 51 67 58 

Suitability Good Good Poor Good Adequate 

High flow survey – December 2018 

Score 47 51 58 43 

Dry 

40 

Suitability Poor Poor Adequate Poor Poor 

*N/A: No access 

Based on the low flow IHAS results, habitat availability for aquatic macroinvertebrates was 

good in the Wasbankspruit at sites DB8 and DB3. Site DB8 had a wide diversity and 

abundance of the stones habitat due to a long stretch of riffle habitat, while DB3 was 

dominated by bedrock with sand patches and lined with marginal vegetation. Habitat in the 

tributary was poor at DB5 with the site comprising irregular deep muddy pools with an absence 

of the stones habitat. Habitat diversity at DB4 was good and dominated by bedrock and sand. 

Site DB2 downstream was adequate with limited stones habitat. The presence of the road 

bridge at DB2 resulted in modified habitat. Good water flow was present during the low flow 

survey. 

During the high flow survey, the IHAS results presented a general deterioration of habitat 

availability for aquatic macroinvertebrates in both systems due to the low water levels, lack of 

flow and dry sites (DB4). The stones in current areas were absent as a result of the lack of 

flow and available habitat was limited to pools. The IHAS scores ranged from Poor (DB8, DB1, 

DB5 and DB2) to Adequate at site DB3. 

6.4 Aquatic Macroinvertebrates 

6.4.1 Invertebrate Habitat and Biotope Assessments 

A biotope rating of available habitat was conducted at each site assessed to determine the 

suitability of habitat to macroinvertebrate communities. The Wasbankspruit and associated 

tributary within the project area were classed as upper foothills (Rountree et al., 2000). Each 

geoclass has different weightings for the various biotopes according to importance value. The 

categories were calculated according to the biotope rating assessment as applied in Tate and 

Husted (2015). The results of the biotope assessment are presented in Table 17. A rating 

system of 0 to 5 was applied, 0 being not available (absent) and 5 being abundant and diverse 

for sampling. 
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Table 17: Biotope scores at each site 

Biotope 

Wasbankspruit Wasbankspruit tributary 

DB8 DB1 DB3 DB5 DB4 DB2 

LF HF LF HF LF HF LF HF LF HF LF HF 

Stones in current 
(SIC) 

20* 3.5 0 

N/A*
* 

0 0.5 0 0 0 2 

Dry 

1 0 

Stones out of 
current (SOOC) 

10 3 3.5 1.5 1 1.5 0 0 1 0 0 

Bedrock 5 1 1 2 4 2.5 0 0 3.5 2 1 

Aquatic 
vegetation 

0.5 0 0 0 0 0 0 0 1 0 0 

Marginal 
vegetation in 
current 

2 2 0 0 2.5 0 1 0 2 2 0 

Marginal 
vegetation out of 
current 

2 2.5 2 2 1 1 4 2 1 1 1.5 

Gravel 3.5 3 2.5 1 2 2 0 0 1.5 2 0 

Sand 1 2 1 2 1 2 1 0 2.5 2.5 1.5 

Mud 0.5 3 2.5 2 1 3 3 2 1 2 2.5 

Total Score (X / 45) 20 12.5 

 

10.5 13 12 9 4 15.5 

 

12.5 6.5 

Weighted Biotope 
Score (%) 

57 28 17 25 19 6 3 37 21 5 

Biotope Category (Tate 
and Husted, 2015) 

C F F F F F F E F F 

*Weighting value for geoclass; **N/A: No access 

The Wasbankspruit reach sites (DB8, DB1 and DB3) assessed in this study were assigned a 

biotope category of class F, indicating limited habitat availability for aquatic 

macroinvertebrates. There was however an exception at DB8 during the low flow assessment 

that was assigned a class C, indicating diverse habitat availability for aquatic 

macroinvertebrates. Site DB8 had a lower biotope rating as a result of the lack of flow and 

lower water levels and associated absence of habitat observed during the high flow 

assessment. 

The Wasbankspruit tributary reach sites (DB5 and DB2) were assigned a biotope category of 

class F, indicating limited habitat availability for aquatic macroinvertebrates. Site DB4 

assigned a biotope category of class E during the low flow survey, indicating limited habitat 

availability for aquatic macroinvertebrates. This site was dry during the high flow assessment. 

6.4.2 South African Scoring System version 5 

The aquatic macroinvertebrate results for the study are presented in Table 18. 

  



Dama Colliery 
 
Aquatic Baseline & Impact Assessment 2018/9 

www.thebiodiversitycompany.com 

27 

Table 18: Macroinvertebrate assessment results recorded during the study 

Site DB8 DB1 DB3 DB5 DB4 DB2 

River Wasbankspruit Wasbankspruit tributary 

Low Flow (May 2018) 

SASS Score 172 

N/A*** 

132 97 112 111 

No. of Taxa 29 25 19 22 23 

ASPT* 5.9 5.3 5.1 5.1 4.8 

Category (Dallas, 
2007)** 

A A C B B 

High Flow (December 2018) 

SASS Score 172 106 130 71 

Dry 

99 

No. of Taxa 29 22 25 14 20 

ASPT* 5.9 4.8 5.2 5.1 5.0 

Category (Dallas, 
2007)** 

A B A D C 

*ASPT: Average score per taxon; **North Eastern Uplands Lower ecoregion; *** N/A: No access 

The biotic integrity within the Wasbankspruit reach assessed for macroinvertebrates was 

natural (class A) both up and downstream of Dama Colliery during both the low flow and high 

flow surveys. Site DB1 situated adjacent to Dama Colliery was largely natural (class B) during 

the high flow assessment. The biotic integrity was in good standing in the Wasbankspruit due 

to a combination of suitable instream habitat availability, despite the poor high flow IHAS 

scores and general biotope scores. The in situ water quality results presented poor water 

quality according to the WUL limits, however when compared to the TWQR for aquatic 

ecosystems, the water quality is deemed suitable for aquatic life as is reflected by the ASPT 

scores for the Wasbankspruit. The lower SASS score and ASPT at DB3 downstream of the 

Colliery can be attributed to poorer habitat availability compared to the upstream site DB8 

(Figure 10 and Figure 11). There was no discernible impact on the biotic integrity of the 

Wasbankspruit from Dama Colliery. 

During the low flow survey, the biotic integrity within the Wasbankspruit tributary ranged from 

moderately modified (class C) at DB5 upstream of the colliery to largely natural (class B) 

downstream of Dama Colliery at DB2. The naturally poor habitat availability and diversity 

(Table 16) at DB5 resulted in moderately poor aquatic macroinvertebrate diversities being 

sampled. Habitat and water quality improved downstream of the Colliery resulting in higher 

SASS scores. The biotic integrity in the tributary was influenced by the poor water availability 

during the high flow survey. This was expressed by the lowered categories, namely largely 

modified (class D) at DB5 and moderately modified (class C) at DB2. There was no discernible 

impact on the biotic integrity of the tributary from Dama Colliery. 
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Figure 10: Total sensitivity scores for the project area over the 2018 period 

 

Figure 11: ASPT for the project area over the 2018 period 

6.4.3 Macroinvertebrate Response Assessment Index 

The Macroinvertebrate Response Assessment Index (MIRAI) methodology was conducted 

according to Thirion, (2007). Data collected from the SASS5 method was applied to the MIRAI 

model. The MIRAI model provides a habitat-based cause-and-effect foundation to interpret 

the deviation of the aquatic invertebrate community (assemblage) from the reference condition 

(unmodified river). A low impact score indicates a large portion of the macroinvertebrate 

community is missing due to altered riverine conditions. A high impact score indicates the 

macroinvertebrate community is largely intact as a result of an unmodified driver. Results for 

the reaches assessed are presented in Table 19.  

Table 19: MIRAI scores for the project area (2018) 

Invertebrate Metric Group Wasbankspruit Wasbankspruit Tributary 

Flow Modifications 65.5 54.5 

Habitat 75.9 69.2 

Water Quality 67.0 53.1 

Ecological Score 69.9 59.5 

Category C C/D 
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The MIRAI results for the Wasbankspruit derived a more robust ecological category of 

moderately modified (class C). The two main drivers contributing to the modified state are flow 

modification followed by water quality impairment within the reach. Habitat was deemed 

sufficient with majority of the invertebrate taxa present. Key taxa present included, 

Ephemeroptera (Mayflies), Odonata (Dragonflies & Damselflies), Hemiptera (Bugs) and 

Trichoptera (Caddisflies). 

The results for the Wasbankspruit tributary reach indicate that the system is in a moderately 

to largely modified state (class C/D). Water quality and flow modification were identified as the 

drivers responsible for modifying local aquatic biota in the system.  

6.5 Fish Community 

Fish were not targeted during the baseline assessment; however, fish data is presented for 

watercourse management decisions. A moderate diversity of fish was sampled as by-catch 

during the macroinvertebrate assessment. The collected fish community are presented in 

Table 20, while recorded fish species photographs are presented in Table 21. 

Table 20: Fish Community (by-catch) for the Watercourses in the Project Area 

Species/Site IUCN Status 

Clarias gariepinus LC 

Enteromius anoplus LC 

Enteromius trimaculatus LC 

Enteromius neefi LC 

Labeobarbus natalensis LC 

Tilapia sparrmanii LC 

Total Native Species 6 

LC = Least Concern; NT = Near Threatened 

A total of six native fish species were captured during this study (Table 20). No red listed 

species of conservation concern were collected directly within the river reaches in the study 

area.  

Table 21: Fish Species Observed during the 2018 Survey Period 

  
Clarias gariepinus Enteromius anoplus 

  
Enteromius trimaculatus Enteromius neefi 
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Labeobarbus natalensis Tilapia sparrmanii 

6.6 Present Ecological State 

The Present Ecological State of each reach assessed for the study is presented in Table 22 

and Table 23. The findings of the study were based on two surveys, of which time constraints 

limit sampling effort within the reaches, and therefore the confidence of the findings are 

moderate.  

The results indicate that the Wasbankspruit reach was in a moderately modified state during 

the 2018 study (Table 22). This is attributed to the water quality modifications within the reach, 

and furthermore modifications to the instream and riparian zones due to agriculture and 

livestock activities. The macroinvertebrate assessment indicated that flow modification 

followed by water quality were the dominant drivers to a modified biotic assemblage.  

The results indicate that the Wasbankspruit tributary reach was in a moderately to largely 

modified state during the study (Table 23). Modifications to riparian habitat were moderate to 

large, with bank erosion and channel modifications observed during the study. The 

macroinvertebrate assessment indicated that water quality was the predominant driver to a 

modified biotic assemblage. Furthermore, low water levels experienced during the high flow 

survey had impacted on the PES status. 

Table 22: The Present Ecological Status of the Wasbankspruit reach 

Category Score Ecological Category 

Instream 80.7 B 

Riparian 66.4 C 

Macroinvertebrate 69.9 C 

EcoStatus C 

Table 23: The Present Ecological Status of the Wasbankspruit tributary reach 

Category Score Ecological Category 

Instream 77.4 C 

Riparian 66.0 C 

Macroinvertebrate 59.5 C/D 

EcoStatus C/D 
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6.7 Sediment Analysis 

Sediment samples were collected at four sites during the low flow survey, namely, DB8 and 

DB3 on the Wasbankspruit and DB5 and DB2 on the Wasbankspruit tributary. Results are 

presented in Table 24. 

Table 24: Results for sediment analysis (May 2018) 

Parameter (mg/kg) SEL TET BET 
Wasbankspruit 

Wasbankspruit 
tributary 

DB8 DB3 DB5 DB2 

Aluminium (Al) N/A N/A N/A 32800 32000 29200 30800 

Arsenic (As) >33* 17-32.9 <17 0.485 0.997 0.755 1.25 

Cadmium (Cd) >10 3-9.9 <3 <0.400 <0.400 <0.400 <0.400 

Chromium (Cr) >110 
100-
109.9 

<100 310 310 158 165 

Cobalt (Co) N/A N/A N/A 27 29 6.81 22 

Copper (Cu) >110 86-119.9 <86 21 22 11 16 

Iron (Fe) N/A N/A N/A 36400 37200 19200 21200 

Lead (Pb) >250 
170-
249.9 

<170 13 15 15 23 

Manganese (Mn) N/A N/A N/A 695 690 140 858 

Nickel (Ni) >75 61-74.9 <61 47 45 18 26 

Uranium (U) N/A N/A N/A 0.844 0.934 0.862 1.3 

Vanadium (V) N/A N/A N/A 14 135 52 74 

Zinc (Zn) N/A N/A N/A 72 47 16 33 

*Threshold values obtained from MacDonald et al. (2000); SEL: Severe Effect Level; TET: Toxic Effect 
Threshold; BET: Below Effect Threshold; SEM: Standard Error Mean 

The results of this sediment analysis form a baseline on which future assessment will be 

compared. Future monitoring will assess metal enrichment, should it occur at the sampled 

sites. According to the sediment results majority of the parameters appear to be within 

recommended threshold values. There is however an exception with chromium levels 

recorded at severe effect levels at all four sites. These values suggest high background levels 

for chromium. It was noted that Manganese levels, although within recommended threshold 

values were elevated (858 mg/kg) in the tributary downstream of Dama Colliery at DB2. This 

was a 512% increase from DB5 upstream of the Colliery. This marked increase is likely 

stemming from Dama Colliery activities. 
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7 Impact Assessment and Recommendations 

The impact assessment considered both direct and indirect impacts, if any, to the aquatic 

systems. The area to be developed will consist of access and haul roads, additional opencast 

pits, top soil dumps and overburden dumps. 

The mitigation hierarchy as discussed by the Department of Environmental Affairs (2013) will 

be considered for this component of the study, (Figure 12). In accordance with the mitigation 

hierarchy, the preferred mitigatory measure is to avoid impacts by considering options in 

project location, sitting, scale, layout, technology and phasing to avoid impacts.  

 

Figure 12: The mitigation hierarchy as described by the DEA (2013) 

7.1 Existing impacts 

The following existing impacts were observed in or adjacent to the proposed project area: 

• The project area is prone to erosion and as a result sedimentation has been observed 

in the catchment; 

• The catchments within the project area have been subjected to dryland agriculture, 

livestock activities, rural settlements and mining; 

• The Wasbankspruit river systems associated with Dama Colliery reflected modified 

water quality with pH and dissolved solids exceeding WUL limits. 

7.2 Proposed Project Activities 

Based on previous assessments and the study of active opencast coal mining activities, the 

following activities are expected at Dama Colliery: 

1. Construction Phase: 

• Site clearing for opencast pits; and 

• Construction of access and haul roads 
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• Construction of drainage line crossings. 

 

2. Operation Phase: 

• Operation of access and haul roads; 

• Removal of overburden; 

• The placement of overburden and topsoil stockpiles; 

• Storage of RoM Coal; 

• Storage of contaminated ground and surface water in existing PCD’s; and 

• Active opencast mining. 

 

3. Decommission and Closure Phase: 

• Rehabilitation of opencast pits, overburden and topsoil stockpiles and PCD’s; 

 

4. Post Closure Phase 

• Pumping or decant of pit water. 

7.3 Potential Impacts 

The following list provides a broad framework for the anticipated impacts associated with the 

project. These impacts stem from the construction to post closure phases of the mine. 

1. Environmental pollution due to increased sedimentation and erosion of 

watercourses 

a. Project activities that can cause pollution in watercourses: 

i. Clearing of vegetation 

ii. Earth moving (removal and storage of soil) 

iii. Blasting and excavations 

iv. Infrastructure development (road network and causeways) 

v. Drainage line diversions in the headwaters 

 

b. Secondary impacts associated with pollution in watercourses: 

i. Alterations to physico-chemical properties of water 

ii. Watercourses exposed to contaminated runoff, erosion, sedimentation 

and solid waste 

iii. Change/deterioration of the ecological status of rivers/streams 

iv. Loss of aquatic biota 

2. Impaired water quality (surface and groundwater) 

a. Project activities that can cause impaired water quality in watercourses: 

i. Clearing of vegetation, erosion of exposed areas 

ii. Chemical (organic/inorganic) spills  

iii. Untreated runoff or effluent 

iv. Soil dust depression (spraying of roads & exposed areas) 

v. Discharge of contaminated groundwater from opencast pits 

vi. Elevated water temperatures from discharged water 

vii. Runoff from RoM and opencast stockpiles 

viii. Seepage from mine infrastructure and stockpile areas 
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ix. Leaks, breaches, overtopping and subsurface leaking of existing PCD’s 

due to increased dirty water from new pits 

x. Transport of coal to RoM, and loss of cargo along road network 

xi. Mismanagement of dirty water systems 

 

b. Secondary impacts associated with impaired water quality in watercourses: 

i. Metal leaching and mobilisation of salts during operation 

ii. Contamination of surface water runoff (rain water) 

iii. Contamination of groundwater through infiltration 

iv. Acid Mine Drainage altering physico-chemical conditions of 

watercourses post closure 

v. Change in aquatic fauna communities 

vi. Change/deterioration of the ecological status of rivers/streams 

3. Alterations in hydrological regime (flow of surface and sub-surface water)  

a. Project activities that can cause alterations in hydrological regime: 

i. Vegetation removal 

ii. Excavations 

iii. Road network development 

iv. Drainage line diversions and causeways 

v. Alterations to surface topography (due to opencast pits and road 

network) 

vi. Decant of water from opencast area 

 

b. Secondary impacts associated with alterations in hydrological regime: 

i. Alterations to surface topography 

ii. Increased or reduced runoff dependent on system manipulation 

iii. Scouring and erosion of river bed and banks 

iv. Change in aquatic fauna communities 

v. Change/deterioration of the ecological status of rivers/streams 

7.4 Detailed Potential Impacts Anticipated for the Proposed Project 

7.4.1 Construction Phase 

The activities listed above during the construction phase have the potential to degrade water 

and habitat quality within the considered river systems. Water quality impacts may include 

increased dissolved/suspended solids, as well as potential persistent pollutants within the 

water column and sediments of the associated watercourses. Considering this, general water 

chemistry modification may occur as a result of changed salt balances stemming from the 

influx of runoff from a modified catchment.  

Although the PES (baseline) of the river reaches assessed were derived to be moderately to 

largely modified from reference conditions, further deterioration is possible and thus a potential 

decline in the PES could be observed. Thus, impacts described above will result in reduced 

biodiversity on a catchment scale. 
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7.4.2 Operation Phase 

As discussed in the construction phase, the activities and interactions listed above have the 

potential to degrade water and habitat quality within the associated river systems. The 

diversion of the Wasbankspruit headwaters for the proposed pits, and storage, transport and 

processing of carboniferous material presents a risk to contaminate the downstream river 

reaches. During rainfall events runoff which has been in contact with this material may enter 

local aquatic ecosystems. Once rainwater is in contact with the carboniferous material, 

dissolved substances will alter downstream water chemistry resulting in the loss of sensitive 

aquatic biota. 

7.4.3 Decommissioning and Closure Phase 

Much like the construction phase, the removal of pits and associated stockpiles and 

rehabilitation activities will be a large scale operation and thus has the potential to contaminate 

surface water. Particular areas which will require attention includes the existing RoM 

stockpiles, screening areas and pollution control facilities. Furthermore, the headwater 

drainage lines need to be re-established. The rehabilitation of these areas will require special 

attention to avoid contamination of the surrounding aquatic ecosystems. 

7.4.4 Post Closure 

Typically, following the cessation of mining activities groundwater returns to the voids created 

by the mining process if mined below the water table. This process results in the contamination 

of the groundwater resource. Following this influx of groundwater, seepage and decant at 

specific locations can result in the ingress of contaminated water in downstream river systems, 

thus severely degrading the local PES 

7.4.5 Unplanned Events 

The planned activities will have known impacts as discussed above; however, unplanned 

events may occur on any project and may have potential impacts which will need mitigation 

and management. Table 25 is a summary of the findings from an aquatic ecology perspective. 

Please note not all potential unplanned events may be captured herein and this must therefore 

be managed throughout all phases of the project lifecycle. 

Table 25: Unplanned Events, Low Risks and their Management Measures 

Unplanned Event Potential Impact Mitigation 

Hydrocarbon spill into 
riverine habitat 

Contamination of sediments 
and water resources 

associated with the spillage. 

A spill response kit must be available at all times. 
The incident must be reported on and if necessary, 
an aquatic specialist must investigate the extent of 
the impact and provide rehabilitation 
recommendations. 

Uncontrolled erosion 
Sedimentation of 

downstream river reach. 
Erosion control measures must be put in place. 

PCD overflow  
The degradation of 

downstream water quality. 

The overflow must be stopped immediately, and 
the impacted area remediated. Additionally, spill 
protection berms must be in place. 
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7.5 Assessment of Significance 

The tables below illustrate the significance of potential impacts associated with the proposed 

opencast mining before and after implementation of mitigation measures. The impacts have 

been assessed for the Construction, Operation, and Closure phases. A cumulative impact 

assessment was also completed. 

The project phases and aspects were assessed for the following overlaying aspects; 

• Increased runoff, erosion and sedimentation of the aquatic systems. 

• Contamination risk and impaired water quality. 

• Change in hydrodynamics and diversions of the aquatic systems and surface 

topography within the project area. 

The proposed opencast coal mining activities were determined to have two primary impacts 

to the associated aquatic ecology. The first was determined to be related to the conditions 

within the physical make-up of the considered river reaches. This includes the riverine 

substrates, banks, riparian vegetation and water column. These physical components of a 

water course determine the quality of the aquatic habitats. Therefore, modification of these 

physical components would result in a habitat quality impact. 

The second impact was determined to be related to the chemical properties of water. 

Considering aquatic biota have requirements for habitat, as well as sensitivity to changes in 

water chemistry, an overall impact for a change to water quality was completed. 

The potential environmental impacts expected for the construction phase ranged from 

moderate to low to moderate. The excavations, blasting and earth moving (removal and 

storage of overburden and topsoil’s), stormwater system construction and diversion of 

drainage line activities were regarded as moderate, however, if the buffer zones and other 

recommended mitigation measures are applied the impacts could be reduced to moderate to 

low and low-level risks, respectively. Moderate to low risk level activities included the clearing 

of vegetation and road network construction/upgrades. Following appropriate mitigation their 

individual risk levels can be lowered to varying degrees. 

During the operational phase excavations, blasting and earth moving (removal and storage of 

overburden and coal) is expected to be a moderate to high level risk to the environment. 

Following the application of mitigation measures, these can be lowered to a moderate to low 

level of risk. Moderate risk level activities included the operation of the access and haul road 

network and storm & dirty water management (includes dewatering of voids and working 

areas). Following the application of mitigation measures, these can be lowered to moderate 

to low level risks.  

The closure phase identified the closing of opencast pit areas, and subsequent rehabilitation 

and a positive impact due to the cessation of active mining and reestablishment of surface 

topography, and drainage line and water table reestablishment. Despite having a potentially 

positive impact, the level of risk pre-mitigation is regarded as moderate. Following mitigation, 

the risk level could be lowered to low. Groundwater management will have negative impacts 

on the surrounding water resources determined to be a moderate to high risk, following the 

successful completion of rehabilitation. The receiving aquatic systems are subject to physico-

chemical alterations stemming from contaminated groundwater that requires ongoing 

management. 
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7.5.1 Cumulative Impact Assessment 

The results of the cumulative impact assessment has considered the baseline conditions 

established in this study. An important consideration for cumulative regional scale impacts 

includes the assessment of the salt loading potential of the anticipated Acid Mine Drainage 

should it spread within the Pongola-Mtamvuna Water Management Area. It is likely salt loads 

in the watercourses will be altered with pumping of water from opencast pits. This modification 

will have an influence on the management decisions for water resource objectives. Following 

mitigation actions, the cumulative risk could be a long-term moderate risk to the 

Wasbankspruit catchment. 

Findings for the impacts from construction phase through to closure (including cumulative 

impacts) are shown in Table 26, Table 27, Table 28 and Table 29 for impact ratings. 
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Table 26: Impact Assessment for the construction phase for proposed Dama Colliery opencast areas 

Dale Kindler (Pr. Sci. Nat. 114743) 

Activity Impact Phase 

Before mitigation 

Mitigation 

Post mitigation 
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Construction Phase 

Clearing of 
vegetation 

Increased runoff, 
erosion and 
sedimentation of the 
downslope aquatic 
systems. Impaired 
water quality. Loss / 
degradation of 
instream habitat and 
aquatic biota. 

Cons. Neg 3 2 1 3 9 3 27 Y 

Keep impact footprint as small as possible. 
Demarcate footprint areas to be cleared to avoid 
unnecessary clearing. Avoid preferential surface 
flow paths. Construct cut-off berms downslope 
of working areas to control erosion. Create 
energy dissipation at preferential surface flow 
paths to prevent scouring. Temporary and 
permanent erosion control methods may include 
silt fences, retention basins, detention ponds, 
interceptor ditches, seeding and sodding, riprap 
of exposed areas, erosion mats, and mulching. 

2 1 1 1 5 2 10 

Soil 
excavation
s, blasting 
and earth 
moving 
(removal 
and 
storage of 
soil) 

Loss of soils from 
stockpiles. Erosion 
and sedimentation 
of the downslope 
aquatic systems. 
Impaired water 
quality. Loss / 
degradation of 
instream habitat and 
aquatic biota 

Cons. Neg 4 2 2 3 11 5 55 Y 

Demarcate footprint areas to be excavated to 
avoid unnecessary digging. Compile a suitable 
stormwater management plan to include: cut-off 
berms downslope of working areas, energy 
dissipation, temporary and permanent erosion 
control.  Soil management plans should be in 
place which will include the use of correct 
stockpiling methods. Berms should be placed 
around soil stockpiles to secure them. 

3 2 1 3 9 3 27 

Constructi
on / 
upgrade of 
access 
and haul 
road 
network 

Change in 
hydrodynamics of 
the project area. 
Solid waste 
production. 
Impaired water 
quality. Increased 
runoff, erosion and 
sedimentation of the 
aquatic systems. 
Loss / degradation 
of instream habitat 
and aquatic biota. 

Cons. Neg 3 2 2 3 10 4 40 Y 

Use existing road networks before constructing 
new infrastructure. Implement and adhere to 
watercourse buffers. Keep impact footprint as 
small as possible. Compile a suitable 
stormwater management plan to include: cut-off 
berms downslope of working areas, energy 
dissipation in road margins to prevent scouring 
and degradation of roads, temporary and 
permanent erosion control. Exposed road 
margins must be vegetated to maintain road 
integrity.  

3 1 1 3 8 3 24 
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Activity Impact Phase 

Before mitigation 

Mitigation 

Post mitigation 
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Construction Phase 

Stormwate
r system 
constructio
n. 

Change in 
hydrodynamics of 
the project area and 
aquatic systems. 
Increased runoff, 
erosion and 
sedimentation of the 
aquatic systems.  

Cons. Neg 4 2 2 3 11 5 55 Y 

All surface water must be managed to avoid 
scouring and erosion of the project area and 
receiving systems.  Clean and dirty water must 
be separated. Contaminated water must not be 
discharged into the watercourses.  Contain 
contaminated water in a PCD.  Pit water can be 
used for dust suppression. 

3 1 1 3 8 2 16 

Diversion 
of drainage 
lines from 
proposed 
opencast 
pit areas 

Change in 
hydrodynamics and 
environmental flows 
of the drainage lines 
and aquatic 
systems. Increased 
runoff, erosion and 
sedimentation of the 
aquatic systems. 
Impaired water 
quality. Loss / 
degradation of 
instream habitat and 
aquatic biota 

Cons. Neg 4 2 4 3 13 4 52 Y 

Water in drainage lines must be diverted before 
reaching opencast areas. Clean and dirty water 
must be separated. Contaminated water must 
not be discharged into the watercourses. 
Gabions and other bank and bed protection 
must be used in diverted areas to prevent 
channel degradation. Energy dissipation should 
be used in keys areas. Exposed banks must be 
vegetated. 

3 2 3 3 11 3 33 
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Table 27: Impact Assessment for the operation phase for proposed Dama Colliery opencast areas 

Dale Kindler (Pr. Sci. Nat. 114743) 

Activity Impact Phase 

Before mitigation 

Mitigation 

Post mitigation 
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Operation Phase 

Excavation
s, blasting 
and earth 
moving 
(removal 
and 
storage of 
overburde
n and coal) 

Loss of material 
from stockpiles 
(overburden and 
coal). Erosion and 
sedimentation of the 
downslope aquatic 
systems. 
Contamination 
through leaching 
and infiltration. 
Impaired water 
quality. 
Change/deterioratio
n of the ecological 
status of 
rivers/streams. 

Opera
tion 

Neg 4 3 4 3 14 5 70 Y 

Stockpile management plans should be in place 
which will include the use of correct stockpiling 
methods. Berms should be placed around 
stockpiles (overburden and coal) to secure them 
from erosion and contaminating surrounding 
areas. Stockpiles can be lined to prevent 
contamination through infiltration. Maintain 
erosion control and implement where needed 
(adaptive methods). All voids where work has 
been completed must be backfilled. Compacted 
areas where work is completed must be ripped 
(perpendicularly) to a depth of 300 mm. Any 
gullies or dongas must also be backfilled. The 
area must be shaped to a natural topography. A 
seed mix must be applied to rehabilitated and 
bare areas. 

3 2 3 3 11 3 33 

Operation 
of access 
and haul 
road 
network 

Contamination 
through coal falling 
from trucks during 
transport. Impaired 
water quality from 
hydrocarbon and 
coal spills. Loss / 
degradation of 
instream habitat 
through 
sedimentation from 
road network. 
Change/deterioratio
n of the ecological 
status of 
rivers/streams 

Opera
tion 

Neg 3 2 4 3 12 5 60 Y 

Create and maintain energy dissipation in road 
reserve. Shallow gabion berms placed at regular 
intervals in the road drainage reserve for energy 
dissipation that maintains the integrity of the 
road. Adapt stormwater management plan to 
conditions in the project area. Address erosion 
along roads immediately through the use of 
gabion bars, paving roads with permeable 
paving and similar methods in key areas. Make 
use of tarpaulin or cargo covers to prevent loss 
of coal during transport. Make use of a suitable 
coal clean-up management plan for spilled coal 
along road network. Ensure designated 
transport routes are utilised. 

2 1 3 3 9 3 27 
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Activity Impact Phase 

Before mitigation 

Mitigation 

Post mitigation 
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Operation Phase 

Storm and 
Dirty water 
manageme
nt 
(includes 
dewatering 
of voids 
and 
working 
areas) 

Increased runoff, 
erosion and 
sedimentation of the 
aquatic systems. 
Change in 
hydrodynamics of 
the project area and 
aquatic systems. 
Contamination risk if 
spills occur.  
Impaired water 
quality. 
Change/deterioratio
n of the ecological 
status of 
rivers/streams 

Opera
tion 

Neg 4 3 4 3 14 4 56 Y 

All surface water must be managed to avoid 
scouring and erosion of the receiving systems.  
Clean and dirty water must be separated. Divert 
clean water (rain) from active working areas 
(RoM) and storage areas (stockpiles). Clean 
water can be directed into nearby watercourses. 
Contaminated water must not be discharged into 
the watercourses.  Contain waste and 
contaminated water in a PCD. PCD's should be 
lined and surrounded by spill protection berms. 
Install an oil and grease trap at the discharge 
into the PCD/Sump. This dirty water could be 
used for dust suppression. 

3 2 3 3 11 2 22 
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Table 28: Impact Assessment for the Closure phase for proposed Dama Colliery opencast areas 

Dale Kindler (Pr. Sci. Nat. 114743) 

Activity Impact Phase 

Before mitigation 

Mitigation 

Post mitigation 
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Closure Phase 

Closing of 
pit areas, 
and 
rehabilitati
on 

Change in 
hydrodynamics of 
the project area and 
aquatic systems. 
Increased runoff, 
erosion and 
sedimentation of the 
aquatic systems. 
Contamination risk if 
spills occur. 
Impaired water 
quality. 
Change/deterioratio
n of the ecological 
status of 
rivers/streams 

Closur
e 

Pos. 4 2 2 3 11 4 44 Y 

All voids must be backfilled. Any gullies or 
dongas must also be backfilled. Rehabilitation 
must occur in the sequence that the soil was 
removed according to stockpile management 
plan. The area must be shaped to a natural 
topography. Compacted areas must be ripped 
(perpendicularly) to a depth of 300mm. A seed 
mix must be applied to rehabilitated and bare 
areas. Trees (or vegetation stands) removed 
must be replaced. No grazing must be permitted 
to allow for the recovery of the area. These 
measures would need to be addressed in a 
Rehabilitation Plan. 

3 2 1 3 9 3 27 

Groundwat
er 
manageme
nt 

Contamination (acid 
& metal) of 
groundwater in 
voids, Acid Mine 
Drainage, decant 
from underground, 
Change in 
hydrodynamics of 
the project area, 
impaired water 
quality. 
Change/deterioratio
n of the ecological 
status of 
rivers/streams 

Closur
e 

Neg 5 3 5 5 18 5 90 Y 

Management plan for long term seepage from 
mined areas and Acid Mine Drainage. Water 
treatment for potential AMD would involve 
limiting sulphide oxidation through the following 
categories: (1) physical barriers, (2) bacterial 
inhibition, (3) chemical passivation, (4) 
electrochemical, and (5) desulfurization. The 
categories should be used in combination as 
this proves more effective than a single 
technique. Minimise infiltration through disturbed 
areas. Establishment of vegetation for heavy 
metal assimilation.  Make use of cut off 
trenches, and seepage pumps. 

4 3 4 5 16 4 64 

 



Dama Colliery 
 
Aquatic Baseline & Impact Assessment 2018/9 

www.thebiodiversitycompany.com 

43 

Table 29: Cumulative Impact Assessment for the proposed Dama Colliery opencast areas 

Dale Kindler (Pr. Sci. Nat. 114743) 

Activity Impact Phase 

Before mitigation 

Mitigation 

Post mitigation 
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Cumulative Impacts 

Change in 
aquatic 
fauna 
communiti
es. 
Change/de
terioration 
of the 
ecological 
status of 
rivers/strea
ms 

Increased runoff, 
erosion and 
sedimentation of the 
aquatic systems. 
Change in 
hydrodynamics of 
the system. 
Impaired water 
quality. Acid Mine 
Drainage. Change 
in aquatic fauna 
communities. 
Change/deterioratio
n of the ecological 
status of 
rivers/streams 

Cumul
ative 

Neg 4 3 4 5 16 4 64 Y 

The PES of the project area aquatic systems is 
currently moderately to largely modified. If the 
mining is done responsibly, the PES status is 
likely to remain unchanged. Downstream 
protected areas (NFEPA and fish sanctuary) 
need to be considered with regards to project 
impacts and rehabilitation measures. The 
rehabilitation of some of the areas including 
some drainage lines will improve the aquatic 
systems. Measures may include reducing the 
acidity of decant water, treating decant water, 
limiting volumes being decanted. 

3 3 4 3 13 4 52 
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7.6 Aquatic System Sensitivity 

Avoiding and preventing the loss of sensitive landscapes are the first stage of the mitigation 

hierarchy (Figure 12). Considering this, the layout of the proposed opencast areas is currently 

situated within non-perennial drainage lines situated in the headwaters of the Wasbankspruit 

system (Figure 13). In line with the prevention component of this study, the two proposed 

northern opencast sections should be relocated outside of drainage lines before these 

systems are considered for diversion. 

The establishment of a clearly marked buffer zone, which is defined as a region of natural 

vegetation between the rivers/wetlands and the proposed activity, is the primary management 

action that should take place. Literature suggests that a buffer zone can reduce aquatic habitat 

and water quality impacts of developments. Therefore, a minimum buffer of 100 m from the 

delineated 1 in 100 m floodline or 100 m (horizontal) buffer from the delineated watercourse 

extent is proposed (GN704 and Section 21 (c) and (i) of the National Water Act 1998). The 

wetland report compiled by TBC for this study, recommended a buffer of 90 m. This aquatic 

baseline assessment recommends the larger buffer of 100 m as it affords greater protection 

of the watercourses and aligns with the precautionary principle. 
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Figure 13: Close up view illustrating drainage lines affected by proposed opencast pit areas 
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7.7 Mitigation Actions for Potential Impacts 

The mitigation actions provided below are important to consider with other specialist 

assessments which include but are not limited to the following specialist studies: Groundwater, 

Hydrological and Wetlands.  

It is recommended that the on-site Environmental Control Officer (ECO) conduct an Erosion 

Risk Assessment and Management Plan to derive the areas at highest risk for erosion. These 

high-risk areas should then be key points for erosion management throughout the entirety of 

the project lifecycle.  

During the various phases of the proposed project, waste generated and stored can result in 

the runoff and seepage of contaminated water from the various activities which can cause 

degradation of the aquatic ecosystems PES. In order to prevent this, the compilation of a 

stormwater management plan is advised, this would typically form a component of the surface 

water assessment. The use of diversion and containment management is of significant 

importance. This can be achieved through effective groundwater and surface water 

management. 

• Diversion trench and berm systems which diverts clean stormwater around pollution 

sources and convey and contain dirty water to central pollution control impoundments 

such as the existing PCD Main at Dama Colliery; 

• Barrier systems, including synthetic, clay and geological liners or other approved 

mitigation methods to minimise contaminated seepage and runoff from entering the 

local aquatic systems; 

• Where stormwater enters river systems from disturbed sites, sediment and debris 

trapping, as well as energy dissipation control measures must be put in place; and 

• The planting of indigenous vegetation around pollution control impoundments and 

structures should be completed as this has been shown to be effective in erosion and 

nutrient control (phytoremediation). 

The construction of linear infrastructure such as roadways and haul roads should consider the 

following mitigation actions when encountering drainage lines or watercourses: 

• The crossing points should be stabilised to reduce the resulting erosion and 

downstream sedimentation; 

• Structures must not be damaged by floods exceeding the magnitude of those which 

may occur on average once in every 50 years; 

• The indiscriminate use of heavy vehicles and machinery within the drainage lines will 

result in the compaction of soils and vegetation and must be controlled; 

• Erosion prevention mechanisms such as gabions must be employed to ensure the 

sustainability of all structures to prevent instream sedimentation; 

• The crossing points should be unobtrusive (outside riparian and instream habitat) to 

prevent the obstruction and subsequent habitat modification of downstream portions; 

• Diversion trenches and berms should convey dirty water to temporary ditches so as to 

contain runoff. These trenches and ditches can be vegetated to improve soil stability 

and clean the water; 

• Stockpiling of removed soil and sand must be done outside the 1:100 flood line or 

delineated riparian habitat (whichever is greater). This will prevent solids from washing 

into the watercourses; and  
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• A structure should be in place to capture coal spillage along the road network, 

especially where this interacts with any watercourse. 

The removal of vegetative cover, as well as the construction of roads has been recognised as 

being responsible for increased runoff, sedimentation and subsequent water and habitat 

quality degradation in downstream portions of river systems. As such the careful management 

of vegetation removal and sedimentation control should take place. This can be achieved 

through the brief points below: 

• Minimise the removal of vegetation from the opencast and road network footprint and 

adjacent areas; 

• Re-vegetation of the construction footprint as soon as possible; 

• Where stormwater enters river systems, sediment/silt and debris trapping, as well as 

energy dissipation control measures must be put in place; 

• Stormwater must be diverted from construction activities and managed in such a 

manner to disperse runoff and prevent the concentration of stormwater flow; 

• Sequential removal of the vegetation (not all vegetation immediately); and 

• The vegetation of unpaved roadsides. 

During the operational phase of the proposed project, the storage and handling of 

carboniferous material can result in the degradation of downstream aquatic ecosystems. In 

order to prevent this, the use of diversion and containment management is of importance. This 

can be achieved through effective groundwater and surface water management as per the 

surface and groundwater studies; however important management actions are briefly listed 

below: 

• Diversion trench and berm systems which diverts clean storm water around pollution 

sources and convey and contain dirty water to central pollution control impoundments; 

• Barrier systems, including synthetic, clay and geological or other approved mitigation 

methods to minimise contaminated seepage and runoff from stockpiles and pollution 

control facilities from entering the local aquatic systems; 

• Where stormwater enters river systems from disturbed sites, sediment and debris 

trapping, as well as energy dissipation control measures must be put in place; and 

• The planting of indigenous vegetation around pollution control impoundments and 

structures as well as along road sides on routes used to transport coal should be 

completed as this has been shown to be effective in erosion and nutrient control. 

As described in the potential impacts of this proposed project, there is potential for Acid Mine 

Drainage to develop as a result of opencast mining activities. This is in agreeance with the 

groundwater impact study (Future Flow, 2014). The only mitigation possible for potential mine 

water decant is the use of passive or active water treatment. This is therefore recommended. 

7.8 Recommendations and Environmental Management Plan 

Based on the outcomes of this study, the further actions are recommended.  

• Completion of erosion risk assessment and management plan; 

• Stormwater Management Plan; and 

• Continuation of existing bi-annual Aquatic Biomonitoring. 
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The bi-annual aquatic biomonitoring and environmental monitoring plan is provided in Table 

30. It is noted that the mitigation actions provided in this assessment must make use of the 

proposed mitigation actions as an Environmental Management Plan. 

Table 30: Environmental Monitoring Programme 

Location Monitoring objectives 
Frequency of 
monitoring 

Parameters to be 
monitored 

Additional sites are 
recommended both 
upstream and 
downstream of new pit 
areas 

Overall PES Bi-annual 

Standard River 
Ecosystem Monitoring 
Programme (Ecostatus) 
methods 

Additional sites are 
recommended both 
upstream and 
downstream of new pit 
areas 

Determine if water quality 
deterioration is occurring. 

Bi-annual 

SASS5 scores should 
not decrease as and be 
related to mining 
activities. 

Additional sites are 
recommended both 
upstream and 
downstream of new pit 
areas 

Determine if water quality 
deterioration is occurring. 

Monthly 
Standard water quality 
monitoring 

The watercourses considered in this assessment currently have no Resource Quality 

Objectives (RQO) assigned. As a management strategy, the DWS (2018) default ecological 

category for the project SQR was derived to be largely natural (class B). A breakdown of 

objectives to achieve this ecological category is presented in Table 31. 

Table 31: Proposed Resource Management Objectives for Instream Habitat and Biota in the Project 
Area 

River Management Objective Numerical Limits 

Wasbankspruit 

Instream habitat must be in a largely natural or better 
condition to support the ecosystem. 

Instream biota must be in a largely natural or better 
condition. 

Low and high flows must be suitable to maintain the 
river habitat for the ecosystem condition. Flows 
should not be affected by Dama Colliery activities. 

Overall salt and sulphate concentrations must be at a 
level where it does not threaten aquatic ecosystem or 
agricultural users. 

Toxics must not negatively impact on the aquatic 
ecosystem or agricultural users. 

Instream IHIA ≥ B (≥79); 

 

Macroinvertebrate category ≥ B 
(≥79) 

 

Instream Ecostatus category ≥ B 
(≥79) 

As defined by the default ecological category for the project area watercourses, the ecological 

class was not achieved during this baseline assessment. It is noted that dry conditions 

experienced during the December 2018 high flow survey have likely masked baseline 

conditions (outside of drought like events), reflecting a lower ecological category. The 

precautionary approach has been adopted, and resource management should aim for the 

default ecological category going forward. Should the proposed project go-ahead, and 

successfully implement mitigation and watercourse avoidance actions, the cumulative impact 

to the SQR’s will be moderate. However, should mitigation actions not occur successfully, 

there is potential for further impacts to the SQR. 
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8 Conclusion 

Desktop information indicates that the Wasbankspruit considered in this study is moderately 

modified. The Ecostatus determination indicated that the Wasbankspruit reach was in a 

moderately modified state, while the Wasbankspruit tributary reach was in a moderately to 

largely modified state during the 2018 study. This was attributed to water quality and marginal 

zone modifications within both reaches. In situ water quality analysis indicated modified water 

quality within both river reaches. The pH and EC fluctuations were unrelated to activities at 

Dama Colliery and likely stem from a combination of catchment activities in the upper reaches 

of the Wasbankspruit and tributary systems. 

The macroinvertebrate communities within the Wasbankspruit and Wasbankspruit tributary 

indicated that moderate levels of flow and water quality modification were the dominant drivers 

to a modified biotic assemblage. Several sensitive taxa remain within these systems, despite 

modification. Modifications to the marginal zones can be attributed to agriculture and livestock 

activities. Low water levels experienced during the high flow survey had impacted on the PES 

status of the assessed systems. 

The Wasbankspruit SQR associated with Dama Colliery forms an important River NFEPA and 

fish sanctuary area for Enteromius anoplus, aiding in the protection of riverine habitat 

supporting fish species occurring within the Buffalo River located downstream. Despite fish 

sampling not forming part of the scope of work for this study, several fish species including 

Enteromius anoplus were collected during both 2018 macroinvertebrate assessments, 

highlighting the need to manage the Wasbankspruit SQR to maintain water quality and riverine 

habitat for downstream river FEPA’s. 

According to the baseline sediment assessment, all parameters were within recommended 

threshold values. The chromium levels recorded suggest high background levels for 

chromium. Furthermore, a marked increase (512%) in Manganese levels was noted in the 

tributary downstream of Dama Colliery at DB2.  

Overall, the biological responses represented by the sampled macroinvertebrate assemblages 

within the two Wasbankspruit reaches indicated limited impacts directly attributed to Dama 

Colliery, despite water quality impairment. 

The results of the environmental impact assessment derived moderate-to-low to moderate 

impacts for the construction phase. The excavations, blasting and earth moving (removal and 

storage of overburden and topsoil’s), stormwater system construction and diversion of 

drainage line activities were regarded as moderate, however, if the buffer zones and other 

recommended mitigation measures are applied the impacts could be reduced to moderate to 

low and low-level risks, respectively. Moderate to low risk level activities included the clearing 

of vegetation and road network construction/upgrades. Following appropriate mitigation their 

individual risk levels can be lowered to varying degrees. 

During the operational phase excavations, blasting and earth moving (removal and storage of 

overburden and coal) is expected to be a moderate to high level risk to the environment. 

Following the application of mitigation measures, these can be lowered to a moderate to low 

level of risk. Moderate risk level activities included the operation of the access and haul road 

network and storm & dirty water management (includes dewatering of voids and working 

areas). Following the application of mitigation measures, these can be lowered to moderate 

to low level risks.  
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The closure phase identified the closing of opencast pit areas, and subsequent rehabilitation 

and a positive impact due to the cessation of active mining and reestablishment of surface 

topography and drainage line reestablishment. Despite having a potentially positive impact, 

the level of risk pre-mitigation is regarded as moderate. Following mitigation, the risk level 

could be lowered to low. Groundwater management will have negative impacts on the 

surrounding water resources determined to be a moderate to high risk, following the 

successful completion of rehabilitation. The receiving aquatic systems are subject to physico-

chemical alterations stemming from contaminated groundwater that requires ongoing 

management. 

The results of the cumulative impact assessment has considered the baseline conditions 

established in this study. An important consideration for cumulative regional scale impacts 

includes the assessment of the salt loading potential of the anticipated Acid Mine Drainage 

should it enter into the Pongola-Mtamvuna Water Management Area. It is likely salt loads in 

the watercourses will be altered with pumping of water from opencast pits. This modification 

will have an influence on the management decisions for water resource objectives. Following 

mitigation actions, the cumulative risk could be a long-term moderate risk to the 

Wasbankspruit catchment. 

The proposed opencast pit areas lay within non-perennial drainage lines situated in the 

headwaters of the Wasbankspruit system. In line with the prevention component of this study, 

the two proposed northern opencast sections should be relocated outside of drainage lines 

before these systems are considered for diversion. Relocation of the pits would be preferred 

as river diversion poses risk to the ecological functioning of watercourses. 

The project needs to pay special attention to and cater for the funding and long-term 

management of Acid Mine Drainage associated with the closure and post-closure phases as 

this poses the greatest threat to aquatic ecology in the receiving aquatic systems, which may 

extend from the local Dama Colliery project area to further downstream areas (Buffalo River 

to the Tugela River - regionally). Furthermore, as per the baseline sediment assessment, the 

marked increase in Manganese levels in the tributary likely stems from Dama Colliery 

activities. Therefore, there is potential for further alteration to the chemical composition of 

riverine sediments and subsequently water quality with the expansion of the Dama Colliery 

operation. The proposed project has the potential to negatively affect local aquatic ecology in 

the long term. 

8.1 Specialist Recommendation 

Considering the status of the aquatic ecosystems, and furthermore the nature and 

requirements of the project, the proposed project has the potential to negatively affect local 

ecology in the long term. Despite the above mentioned, it is the opinion of the specialist that 

provided Acid Mine Drainage management and opencast pit relocation be addressed, the 

existing aquatic biomonitoring continue, and adequate mitigation measures implemented for 

all project related activities, the project can commence. 
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10 Appendix A – SASS5 Accreditation 

 


