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EXECUTIVE SUMMARY 

 

MANAGEMENT SUMMARY 

Scientific Aquatic Services (SAS) was appointed to conduct a watercourse ecological assessment as 
part of the Application for Environmental Authorisation and Water Use Licencing process for the 
construction of the proposed new Fairview Tailings Storage Facility (TSF) and recovery of material from 
waste dumps to be processed at the existing Fairview plant located within the Fairview Mining Right 
Area (MRA) near Barberton, Mpumalanga Province. The proposed activities are collectively henceforth 
referred to as "the proposed Fairview activities". 
 
In order to identify all potential watercourses that may potentially be impacted by the proposed Fairview 
activities, a 500m ñzone of investigationò around the proposed Fairview activities, in accordance with 
Regulation 509 of 2016 as it relates to the National Water Act, 1998 (Act No. 36 of 1998) (NWA), was 
used as a guide in which to assess possible sensitivities of the receiving environment. This defined area  
will henceforth be referred to as the ñinvestigation areaò.  
 
The purpose of this report is to define the ecology of the area in terms of watercourse characteristics, 
including mapping of the watercourses, discuss key ecological drivers of the identified watercourses 
and to define the Present Ecological State (PES) of the watercourses associated with the proposed 
Fairview activities. It is a further objective of this study to provide detailed information to be considered 
when planning the proposed Fairview activities in the vicinity of the watercourses, to ensure the ongoing 
functioning of the ecosystems such that local and regional conservation requirements and the provision 
of ecological services in the local area are supported while considering the need for sustainable 
economic development. 
 
During the site assessment conducted from the 14th to the 18th October 2019, three non-perennial 

drainage lines and the Suidkaap River were identified in the investigation areas associated with the 
proposed Fairview activities which include the construction of a new TSF, on the expanded footpring of 
a reclaimed TFS and recpvery of materials from waste dumps within the Fairview Mining Right Area 
(MRA). The first two drainage lines form tributaries of the Suidkaap River while the third was observed 

Based on the findings of the watercourse assessment, and the results of the risk 
assessment, it is the opinion of the ecologist that the proposed Fairview activities which 
include construction of a tailings storage facility (TSF) and recovery of materials from waste 
dumps pose both direct and indirect risks to the Suidkaap river and drainage lines delineated 
within the investigation areas. Adherence to cogent, well-conceived and ecologically 
sensitive site development plans, and the mitigation measures provided in this report as well 
as general good construction practice, is essential if the significance of perceived impacts 
is to be reduced.  
 
It is the opinion of the specialist that the recovery of material from the non-perennial drainage 
lines may have a positive impact in terms of re-establishing hydrological connectivity within 
the non-perennial drainage lines which were historically directly affected by the waste 
dumps. This in addition will assist in removing potential pollution sources from these 
freshwater systems. The construction of proposed Fairview TSF will likely result in edge 
effects to drainage lines located adjacent and subsequently to the Suidkaap River. However, 
active biomonitoring must be continued in order for such impacts from a freshwater ecology 
perspective to be detected.  
 
With the proviso that strict adherence to mitigation measures is overseen by a suitably 
qualified Environmental Control Officer (ECO) to ensure that the ecological integrity of the 
freshwater systems is not further compromised, the proposed Fairview activities can be 
considered acceptable from a freshwater ecological resource management perspective.  
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to be hydrologically isolated from the Suidkaap River. These drainage lines were observed to be highly 
impacted as a result of historical and ongoing agricultural and mining activities in the area. Observed 
impacts on these systems include altered hydrological regime due to historical impoundments, 
sedimentation and incision of drainage lines due to extensive soil erosion and reduced habitat 
availability due to invasive alien plants (IAPôs) such as Eucalyptus globulus trees.   
 
The third non-perennial drainage line not associated with the Suidkaap river was observed to be largely 
modified as a result of extensive historical mining activities which have occurred in the area. The 
hydrological regime within the drainage line has been modified by waste dumps located within some 
sections of it which has resulted in the complete loss of hydrological connectivity. In addition, the 
location of a historical slimes dam (Fairview Slimes Dam) within the ephemeral draiange line is 
anticiated to have resulted in impacts on loss of soil and water quallity. The results of the assessment 
of the non-perennial drainage lines and Suidkaap River associated with the proposed Fairview activities 
are provided in section 5 and are summarised below:  
 
Table A: Summary of the field assessment as discussed in Section 5.  

Watercourses VEGRAI Riparian IHI 
Present Ecological 
State (PES) 

SASS 5 (adopted 
from SAS 
biomonitoring)  

Non-perennial  
drainage line 01  

65.1 (Category C) 68.6 (Category C) 
Moderately Modified 
(Category C) 

- 

Non-perennial  
drainage line 02 

58.6 (Category C/D)  43.3 (Category D) 
Moderately to Largely 
Modified (Category C, D) 

E/F (Dallas 2007) 

Non perennial  
drainage line 03 

45.5 (Category D)  58.1 (Category C/D) 
Moderately to Largely 
Modified (Category C, D) 

- 

Suidkaap River 
 

56.9 (Category D) 72.0 (Category C) 
Moderately to Largely 
Modified (Category C, D) 

B (Dallas 2007) 

 
Following the assessment of the freshwater systems, the DWS (now the Department of Human 
Settlements, Water and Sanitation (DHSWS) Risk Assessment Matrix (as promulgated in GN509 of 
2016 as it relates to the NWA was applied in order to ascertain the significance of possible impacts 
which may occur as a result of the proposed Fairview activities. Two risk assessments are presented 
in the report, the first risk assessment is presented for the non-perennial drainage lines associated with 
proposed Fairview TSF and the second risk assessment table was applied to the non-perennial 
drainage lines associated with proposed recovery of material from waste dumps within the Fairview 
MRA. The results of the risk assessments are summarised in Table B and C below: 
 
Table B: Summary of the results of the risk assessment applied to the non-perennial drainages 
associated with proposed new Fairview Tailings Storage Facility (TSF). 
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1 

*Site preparation prior to 
construction of tailings 
embarkments and 
placement of contractor 
laydown areas. 

*Vehicular transport 
and access to the 
site, site clearing; 
*Removal of 
vegetation and 
associated 
disturbances to 
soils; and  
*Miscellaneous 
activities by 
construction 
personnel. 

*Exposure of soils, leading 
to increased runoff, 
erosion and sedimentation 
of the adjacent non-
perennial drainage lines;  
*Potential increased 
sedimentation of riparian 
habitat, leading to 
smothering of flora and 
benthic biota and 
potentially further altering 
soil and surface water 
quality; 
*Decreased ecoservice 
provision; and 

2 4 13 50 L 
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*Proliferation of alien 
vegetation as a result of 
disturbances.  

2 

Potential spillage from 
construction vehicles and 
potential indiscriminate 
waste disposal. 

*Spills / chemical 
leaks from 
construction 
vehicles during site 
preparation. 

*Possible contamination 
of water and soils within 
non-perennial drainage 
lines leading to reduced 
ability to support 
biodiversity. 

2 6 12 75 M 

3 
Construction of tailings 
facility using material from 
tailings footprint.  

*Removal of 
vegetation and top-
soil between the 
existing TSF 
footprints where top 
soil and vegetation 
cover still remain;  
*Increased dust 
generation due to 
increased areas of 
exposed soils; 
*Vehicular 
movement in order 
to obtain access to 
the site; and 
*Removal of topsoil 
and subsequent 
stockpiling.  

*Disturbances of soils 
leading to increased alien 
vegetation proliferation, 
and in turn to further 
alteration of adjacent 
riparian habitat;  
*Altered runoff patterns, 
leading to increased 
erosion and sedimentation 
of the adjacent non-
perennial drainage 
systems; and 
*Potential impacts on the 
soil and quality of runoff 
which may potentially 
enter adjacent non-
perennial drainage lines.   

2 5 13 64 M 

 4 

Construction of tailings 
facility associated 
infrastructure (such as 
Stormwater catchment 
paddock) within the 100m 
GN704 Zone of 
Regulation.  

*Removal of 
vegetation leading 
to exposure of soils 
and associated 
disturbances to 
soils;  
*Increased 
likelihood of dust 
generation due to 
exposed soils; and 
*Vehicular 
movement and 
access to the site. 

*Altered topography, 
leading to altered runoff 
patterns and formation of 
preferential flow paths; 
*Decreased ecoservice 
provision; and 
*Proliferation of alien 
vegetation as a result of 
disturbances. 
 
 
 

5 7 12 84 M 
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Operation of tailings 
facility (deposition rate of 
approximately 100 000 
per month).  

*Potential leakage 
or overflow from the 
tailings facility.  
 

*Risk of pollution of 
surface water and 
groundwater leading to 
impaired water quality and 
degraded soil quality 
within the non-perennial 
drainage lines; and 
*Loss of non-perennial 
drainage lines recharge 
during rainfall events due 
to expansion of tailings 
facility footprint. 

2 4 11 49 L 
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 6 
Maintenance of tailings 
facility to ensure structural 
integrity. 

*Potential failure of 
tailing facility and 
subsequent 
discharge of effluent 
and tailings fines 
into receiving 
environment. 

Increased runoff, erosion 
and stream incision, and 
thus increased 
sedimentation of the non-
perennial drainage lines; 
*Decreased Present 
Ecological State and 
change in system integrity 
and characteristics;  
*Change non-perennial 
drainage line hydroperiod 
and 
*Increased sedimentation, 
leading to smothering of 
vegetation causing 
changes in vegetation 
structure and potentially 
further altering surface 
water quality. 

2 5 10 49 L 
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7 

Rehabilitation associated 
with affected portions of 
the freshwater system 
affected by tailings 
construction and 
operation. 

*Re-sloping of TSF 
side slopes; and  
*Vegetation of TSF 
side slopes. 
 

*Disturbance of non-
perennial drainage lines 
sediment load;  
*Compaction of soils due 
to vehicular movement;  
*Increased runoff volumes 
and formation of 
preferential surface flow 
paths as a result of 
compacted soils, leading 
to alteration of 
hydrological recharge 
paths; and  
*Disturbance of non-
perennial drainage lines 
vegetation and possible 
proliferation of alien 
vegetation.  

2 5 10 50 L 
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Table C: Summary of the results of the risk assessment applied to the non-perennial drainage 
lines associated with proposed recovery of materials from waste dumps (waste rock and tailings 
material). 
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1a 

*Site preparation 
prior to upgrade of 
access roads and 
placement of 
contractor laydown 
area. 

*Vehicular transport 
and access to the site, 
site clearing; 
*Removal of 
vegetation and 
associated 
disturbances to soils; 
*Miscellaneous 
activities by 
construction 
personnel. 

Impact on drainage lines 
directly affected by recovery 
activities: 
*Exposure of soils, leading 
to increased runoff, erosion 
and stream incision, and 
thus increased 
sedimentation of the non-
perennial drainage lines;  
*Increased sedimentation, 
leading to smothering of 
vegetation and potentially 
further altering surface 
water quality; 
*Decreased ecoservice 
provision; and 
*Proliferation of alien 
vegetation as a result of 
disturbances. 

5 7 12 84 M 

 

1b 

 

Impacts on non-perennial 
drainage lines not directly 
affected by recovery 
activities:  
*Proliferation of alien 
vegetation as a result of 
disturbances; 
*Increased sedimentation, 
leading to smothering of 
vegetation and potentially 
further altering surface 
water quality.  

2 4 12 48 L 

 2a 

Construction 
activities associated 
with the upgrade of 
currently existing 
roads to access 
waste dumps.   

 *Removal of 
vegetation leading to 
exposure of soils and 
associated 
disturbances to soils;  
*Increased likelihood 
of dust generation due 
to exposed soils; and 
*Vehicular movement 
and access to the site. 

Impact on drainage lines 
directly affected by recovery 
activities 
*Exposure of soils, leading 
to increased risk of excess 
runoff, erosion and 
sedimentation, and thus 
increased sedimentation;  
* Altered drainage patterns 
due to increased hardened 
surfaces; and 
*Decreased ecoservice 
provision; 
*Proliferation of alien 
vegetation as a result of 
disturbances. 

5 7 12 84 M 

 

2b 

 

Impacts on non-perennial 
drainage lines not directly 
affected by recovery 
activities:  

3 4 13 55 L 
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*Runoff with high sediment 
loads entering into the 
drainage lines, smothering 
the vegetation and thus 
altering the habitat integrity. 

 3 

Potential spillage 
from construction 
vehicles and 
potential 
indiscriminate waste 
disposal. 

*Spills / chemical 
leaks from 
construction vehicles 
during site 
preparation. 

*Possible contamination of 
water and soils within non-
perennial drainage lines 
leading to reduced ability to 
support biodiversity. 

2 4 13 50 L 
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4a 

Recovery of gold 
bearing waste 
dumps and 
transportation of 
recovered material 
to existing Fairview 
Plant.  

 
*Spills / chemical 
leaks from vehicles 
during recovery of 
waste dumps; 
*Increased likelihood 
of dust generation due 
to exposed soils; and 
*Vehicular movement 
and access to the site; 
and 
*Excessive 
compaction of soils.  
 
 
 
 

Impact on drainage lines 
directly affected by recovery 
activities: 
*Impacts to the hydrological 
processes within the non-
perennial drainage lines; 
*Altered 
topography/geomorphology, 
leading to altered runoff 
patterns and formation of 
preferential flow paths; and 
* Excessive compaction of 
soil due to movement of 
front-end loader within non-
perennial system.  

5 8 11 88 M 

 4b 

Impacts on non-perennial 
drainage lines not directly 
affected by recovery 
activities:  
*Impacts to the hydrological 
processes within the non-
perennial drainage; and 
*Altered 
topography/geomorphologic
al processes, leading to 
altered runoff patterns and 
formation of preferential flow 
paths. 

2 5 11 54 L 
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5a 

Rehabilitation 
activities of the 
affected non-
perennial drainage 
lines.  

*Re-vegetate 
disturbed areas within 
drainage systems; 
and  
*Reshaping of slope 
where disturbance 
occurred.  
 

Impact on drainage lines 
directly affected by recovery 
activities: 
*Potential loss of indigenous 
vegetation and further 
proliferation of alien flora 
species due to disturbances; 
and 
*Possible sedimentation of 
the non-perennial drainage 
lines as a result of 
maintenance and 
rehabilitation. 

5 8 11 88 M 
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5b 

Impact on drainage lines not 
directly affected by recovery 
activities: 
*Impacts as per activity 5a 
above.  

1 3 11 37 L 

 
Activities associated with the construction and operational phases of the proposed Fairview TSF and 
recovery of material from waste dumps which include site preparation, upgrading of roads in order to 
access waste dumps and potential leakage of the proposed tailings facility pose a low to medium risk 
to the overall integrity of the non-perennial drainage lines delineated within the investigation areas. 
Despite the already impacted and compromised functionality of the non-perennial drainage lines, the 
severity of all potential impacts which will occur directly on the watercourses is rated moderate.   
 
It is however important to recognise that the recovery of material from the non-perennial drainage lines 
may have a positive impact in terms of re-establishing hydrological connectivity within the non-perennial 
drainage lines which were historically directly affected by the waste dumps. This in addition will assist 
in removing potential pollution sources from the non-perennial drainage lines. The impacts associated 
with the proposed Fairview TSF can be minimised given that the footprint of vegetation to be cleared is 
considered minimal and the material to be used for the construction of the proposed TSF will be sourced 
from the TSF footprint. 

Based on the findings of the watercourse assessment and the results of the risk assessment, it is the 
opinion of the ecologist that the proposed Fairview activities which include construction of a new 
Fairview TSF and recovery of materials from waste dumps pose both direct and indirect impacts to the 
Suidkaap river and drainage lines delineated within the investigation areas. Adherence to the mitigation 
measures provided in this report as well as general good construction practice, is essential if the 
significance of perceived impacts is to be reduced.  

With the proviso that strict adherence to mitigation measures is overseen by a suitably qualified ECO 
to ensure that the ecological integrity of the freshwater systems is not further compromised, the 
proposed Fairview activities can be considered acceptable from a freshwater ecological resource 
management perspective. 
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DOCUMENT GUIDE 

The following table indicates the requirements for Specialist Studies as per Appendix 6 of 

Government Notice 326 of 2017, amendments to the Environmental Impact Assessment (EIA) 

Regulations, 2014 as it relates to the National Environmental Management Act, 1998 (Act No. 

107 of 1998), promulgated in Government Notice 40772 of 2017.  

No. Requirement Section in report 

a) Details of -   

(i) The specialist who prepared the report Appendix G 

(ii) The expertise of that specialist to compile a specialist report including a curriculum 
vitae 

Appendix G 

b) A declaration that the specialist is independent Appendix G 

c) An indication of the scope of, and the purpose for which, the report was prepared Section 1.2 

cA) An indication of the quality and age of base data used for the specialist report Section 2.1 and 3.1 

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

Section 5.2 and 7.2 

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

Section 1.3 and 3.1  

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

Appendix C 

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 5 and 6 

g) An identification of any areas to be avoided, including buffers Section 6 

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

Section 6 

i) A description of any assumption made and any uncertainties or gaps in knowledge Section 1.3 

j) A description the findings and potential implication\s of such findings on the impact 
of the proposed activity, including identified alternatives on the environment or 
activities 

Section 5, 6 and 7 

k) Any mitigation measures for inclusion in the EMPr Section 7 and Appendix F 

l) Any conditions for inclusion in the environmental authorisation Section 7 and Appendix F 

m) Any monitoring requirements for inclusion in the EMPr or environmental 
authorisation 

Section 7 

n) A reasoned opinion -   

(i) As to whether the proposed activity, activities or portions thereof should be 
authorised 

Section 8 

(iA) Regarding the acceptability of the proposed activity or activities Section 8 

(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  

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

N/A ï Public participation 
is undertaken by the EAP 

p) A summary and copies of any comments received during any consultation process 
and where applicable all responses thereto; and 

N/A ï Public participation 
is undertaken by the EAP 

q) Any other information requested by the competent authority N/A - no requests received 
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GLOSSARY OF TERMS 

Alien vegetation: Plants that do not occur naturally within the area but have been introduced either intentionally or 

unintentionally. Vegetation species that originate from outside of the borders of the biome -usually 

international in origin. 

Alluvial soil: A deposit of sand, mud, etc. formed by flowing water, or the sedimentary matter deposited thus 

within recent times, especially in the valleys of large rivers.  

Base flow: Long-term flow in a river that continues after storm flow has passed. 

Biodiversity: The number and variety of living organisms on earth, the millions of plants, animals and micro-

organisms, the genes they contain, the evolutionary history and potential they encompass and the 

ecosystems, ecological processes and landscape of which they are integral parts. 

Buffer: A strip of land surrounding a wetland or riparian area in which activities are controlled or restricted, 

in order to reduce the impact of adjacent land uses on the wetland or riparian area. 

Catchment: The area where water is collected by the natural landscape, where all rain and run-off water 

ultimately flows into a river, wetland, lake, ocean or contributes to the groundwater system. 

Chroma: The relative purity of the spectral colour which decreases with increasing greyness. 

Delineation (of a 

wetland):  

To determine the boundary of a wetland based on soil, vegetation and/or hydrological indicators. 

Ecoregion: Recurring pattern of ecosystems associated with characteristic combinations of soil and landform 

that characterise that region. 

Ephemeral 

stream:  

Ephemeral systems flow for less time than they are dry. Flow or flood for short periods of most years 

in a five-year period, in response to unpredictable high rainfall events. Support a series of pools in 

parts of the channel. 

Episodic stream:  Highly flashy systems that flow or flood only in response to extreme rainfall events, usually high in 

their catchments. May not flow in a five-year period, or may flow only once in several years. 

Facultative 

species: 

Species usually found in wetlands (76%-99% of occurrences) but occasionally found in non-wetland 

areas 

Fluvial: Resulting from water movement. 

Gleying: A soil process resulting from prolonged soil saturation which is manifested by the presence of neutral 

grey, bluish or greenish colours in the soil matrix. 

Groundwater: Subsurface water in the saturated zone below the water table. 

Hydromorphic 

soil:  

A soil that in its undrained condition is saturated or flooded long enough to develop anaerobic 

conditions favouring the growth and regeneration of hydrophytic vegetation (vegetation adapted to 

living in anaerobic soils). 

Hydrology: The study of the occurrence, distribution and movement of water over, on and under the land 

surface. 

Hydromorphy: A process of gleying and mottling resulting from the intermittent or permanent presence of excess 

water in the soil profile. 

Hydrophyte: Any plant that grows in water or on a substratum that is at least periodically deficient of oxygen as 

a result of soil saturation or flooding; plants typically found in wet habitats. 

Intermittent flow: Flows only for short periods. 

Indigenous 

vegetation: 

Vegetation occurring naturally within a defined area. 

Mottles: Soils with variegated colour patterns are described as being mottled, with the ñbackground colourò 

referred to as the matrix and the spots or blotches of colour referred to as mottles. 

Obligate species: Species almost always found in wetlands (>99% of occurences). 

Perched water 

table: 

The upper limit of a zone of saturation that is perched on an unsaturated zone by an impermeable 

layer, hence separating it from the main body of groundwater 

Perennial: Flows all year round. 
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RDL (Red Data 

listed) species: 

Organisms that fall into the Extinct in the Wild (EW), critically endangered (CR), Endangered (EN), 

Vulnerable (VU) categories of ecological status. Ecological status are according to the International 

Union for Conservation of Nature (IUCN).  

Seasonal zone of 

wetness: 

The zone of a wetland that lies between the Temporary and Permanent zones and is characterised 

by saturation from three to ten months of the year, within 50cm of the surface 

Temporary zone 

of wetness:  

the outer zone of a wetland characterised by saturation within 50cm of the surface for less than 

three months of the year 

Watercourse: In terms of the definition contained within the National Water Act, a watercourse means: 

¶ A river or spring; 

¶ A natural channel which water flows regularly or intermittently; 

¶ A wetland, dam or lake into which, or from which, water flows; and 

¶ 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 

Wetland 

Vegetation 

(WetVeg) type: 

Broad groupings of wetland vegetation, reflecting differences in regional context, such as geology, 

climate, and soils, which may in turn have an influence on the ecological characteristics and 

functioning of wetlands.  
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ACRONYMS 

°C Degrees Celsius. 

BAS Best Attainable State 

BGIS Biodiversity Geographic Information Systems  

BML Barberton Mines (Pty) Ltd 

BTRP Barberton Tailings Retreatment Plant 

CBA Critical Biodiversity Area 

CSIR Council of Scientific and Industrial Research 

DWA  Department of Water Affairs 

DWAF Department of Water Affairs and Forestry 

DWS Department of Water and Sanitation  

DHSWS Department of Human Settlements, Water and Sanitation 

EAP Environmental Assessment Practitioner  

EC Ecological Class or Electrical Conductivity (use to be defined in relevant sections) 

EIA Environmental Impact Assessment 

EIS Ecological Importance and Sensitivity 

EMC Ecological Management Class 

EMP Environmental Management Program 

EPL Ecosystem Protection Level 

ETS Ecosystem Threat Status 

ESA Ecological Support Area 

FEPA Freshwater Ecosystem Priority Areas 

FGM Fairview Gold Mine  

GIS Geographic Information System 

GN General Notice 

GPS Global Positioning System 

HGM Hydrogeomorphic  

IHI Index of Habitat Integrity 

IUCN International Union for Conservation of Nature 

IUCMA  Inkomati-Usuthu Catchment Management Agency  

IWUL Integrated Water Use License 

m Meter 

MAP Mean Annual Precipitation 

MC Management Classes 

MPRDA Mineral and Petroleum Resources Development Act 

NAEHMP National Aquatic Ecosystem Health Monitoring Programme 

NBA National Biodiversity Assessment 

NEMA National Environmental Management Act 

NFEPA National Freshwater Ecosystem Priority Areas 

NHRA National Heritage Resources Act 

NOMR New Order Mining Rights 

NSBA National Spatial Biodiversity Assessment 

NWA National Water Act 

NWCS National Wetland Classification System  

PEMC Present Ecological Management Class 

PES Present Ecological State 

REC Recommended Ecological Category 

RHP River Health Program 

RMO Recommended Management Objectives 

RQIS Research Quality Information Services  

TSF Tailings Storage Facility 
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1 INTRODUCTION 

1.1 Background 

Scientific Aquatic Services (SAS) was appointed to conduct a watercourse ecological 

assessment as part of the Application for Environmental Authorisation and Water Use 

Licencing process for the construction of the proposed new Fairview Tailings Storage Facility 

(TSF) and recovery of material from waste dumps located within the Fairview Mining Right 

Area (MRA) near Barberton, Mpumalanga Province. The proposed activities are summarised 

below (Section 2) and are collectively henceforth referred to as the óproposed Fairview 

activitiesô.  

In order to identify all potential watercourses that may potentially be impacted by the proposed 

Fairview activities, a 500m ñzone of investigationò around the proposed Fairview activities, in 

accordance with Regulation 509 of 2016 as it relates to the National Water Act, 1998 (Act No. 

36 of 1998) (NWA), was used as a guide in which to assess possible sensitivities of the 

receiving environment. This defined area will henceforth be referred to as the ñinvestigation 

areaò. (Figures 1 & 2).  

The purpose of this report is to define the ecology of the area in terms of watercourse 

characteristics, including mapping of the watercourses, discuss key ecological drivers of the 

identified watercourses and to define the Present Ecological State (PES) of the watercourses 

associated with the proposed Fairview activities. It is a further objective of this study to provide 

detailed information to be considered when planning the proposed Fairview activities in the 

vicinity of the watercourses, to ensure the ongoing functioning of the ecosystems such that 

local and regional conservation requirements and the provision of ecological services in the 

local area are supported while considering the need for sustainable economic development. 

The Department of Water and Sanitation (DWS) (now the Department of Human Settlements, 

Water and Sanitation, DHSWS) Risk Assessment Matrix as promulgated in Government 

Notice 509, published in the Government Gazette 40229 of 2016 as it relates to the NWA was 

applied to determine the significance of the perceived impacts associated with the proposed 

Fairview activities on the receiving environment. In addition, mitigatory measures were 

developed which aim to minimise the perceived impacts associated with the proposed 

Fairview activities, followed by an assessment of the significance of the impacts post-

mitigation.This report, after consideration and a description of the ecological integrity of the 

proposed Fairview activities, must guide the Environmental Assessment Practitioner (EAP) 
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and relevant authorities, by means of a reasoned opinion and recommendations, as to the 

viability of the proposed Fairview activities from a watercourse management point of view. 

1.2 Scope of Work 

Specific outcomes in terms of this report are outlined below: 

ü To define the Present Ecological State (PES) of the aquatic resources within the 

investigation area; 

ü To collect baseline data and present recommendations with the intention to: 

¶ Provide management and mitigation measures to maintain the PES of the system 

in support of the ecological importance of the aquatic ecosystems; 

¶ Ensure that connectivity of the aquatic resources is maintained between the areas 

upstream and downstream of the proposed Fairview activities; 

¶ Ensure that no further incision and erosion of the river system takes place as a 

result of the proposed Fairview activities; 

¶ Ensure that no significant persistent impact on water quality and instream and 

riparian biota will take place;  

ü To use biomonitoring data collected by SAS since April 2015 for monitoring points 

associated with the proposed Fairview activities to characterise the sensitivity of the 

freshwater environment;  

ü In addition to the biomonitoring data, the Barberton Mine water quality results for the 

February 2018 to July 2019 monitoring period were obtained and further used in the 

study to describe the current conditions and define the sensitivity of the freshwater 

environment associated with the proposed Fairview activities; 

ü To apply the DWS Risk Assessment Matrix (as promulgated in GN509 of 2016 as it 

relates to the NWA) to identify potential impacts that may affect the watercourses as a 

result of the proposed Fairview activities, and to aim to quantify the significance 

thereof; and  

ü To present management and mitigation measures which should be implemented to 

assist in minimising the impacts on the receiving environment.  

The report serves to report on the ecological condition and potential risk to the aquatic 

freshwater environment, with consideration of the data obtained from the existing biomonitoring 

program. Biomonitoring sites associated with the Suidkaap River which have been historically 

monitored were used to define and characterise the sensitivity of the proposed Fairview 

activities in terms of its ability to support aquatic species. The description of the biomonitoring 

sites which are representative of the portion of the Suidkaap River and associated tributaries at 
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risk is provided in Table 1 and the location of each site in relation to the proposed Fairview 

activities is depicted in Figure 3.   

 

The upstream site (SK1), located on the Suidkaap River is used as spatial reference site to 

indicate whether any change in aquatic ecological integrity takes place as a result of the 

activities within the existing mine property. The site is located outside of the current investigation 

area.  Site SK2, located downstream of the proposed Fairview activities on the Suidkaap River 

is used to indicate any changes in the ecological integrity which may occur as a result of 

activities occurring within the existing mine property. The Hyslops site is a non-perennial stream 

that receives discharge from the Fairview Gold Mine (FGM) and joins the Suidkaap River 

between the sites SK1 and SK2.  

Table 1: Location of the biomonitoring points with co-ordinates and descriptions of the sites in 
relation to surrounding features. 

Site Description 

GPS co-ordinates 
Period of historical 
biomonitoring data 
used 

South East 

SK1 
Located on the Suidkaap River in a fairly remote 
area, upstream of the FGM activities.  

25°43'3.65"S 31° 2'33.18"E 
April 2015 ï May 
2019  

SK2 
Located on the Suidkaap River, at a bridge crossing 
downstream of the FGM activities. 

25°42'51.59"S 31° 3'32.08"E 
April 2015 ï May 
2019 

*Hyslops 
Non-perennial stream (Hyslopôs Creek) that receives 
discharge from FGM. Joins the Suidkaap River 
between sites SK1 and SK2.  

25°43'28.74"S 31° 3'20.99"E 
April 2015 ï May 
2018 

 

For the SK1 and SK2 sites the biomonitoring period used was from April 2015, considered to 

be the earliest data available to May 2019. For the Hyslops biomonitoring site, data period from 

April 2015 to May 2018 was used in the report. The Hyslops monitoring site was dry during the 

May 2019 assessment and therefore the May 2018 biomonitoring results were assumed to 

represent most current conditions.  

1.3 Assumptions and Limitations 

The following assumptions and limitations are applicable to this report:  

ü The determination of the watercourse boundaries and the assessment thereof, is 

confined to the proposed Fairview activities. The watercourses within 500m of the 

proposed Fairview activities were delineated in fulfilment of Regulation GN509 of 2016 

as it relates to the NWA using various desktop methods including use of topographic 

maps, historical and current digital satellite imagery and aerial photographs. The 

general surroundings were, however, considered in the desktop assessment of the 

proposed Fairview activities; 
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ü Considering historical and ongoing anthropogenic activities in the larger catchment, 

the composition of aquatic biota in the focus area, prior to disturbance (reference 

conditions), is largely unknown. For this reason, reference conditions are partly 

hypothetical, and are based on earliest biomonitoring data collected by SAS in the 

area (dating back to April 2015), professional judgement and inferred from desktop 

data available such as the Department of Water and Sanitation (DWS) Resource 

Quality Information Services (RQIS) PES/EIS database, as discussed in Section 2; 

ü Although the assessment took place over a few days in late spring (14th to 18th of 

October 2019), due to the dry conditions prior to the commencement of the rainy 

season in which the assessment took place, the delineation as presented in this report 

is regarded as a best estimate of the watercourse boundary, based on the site 

conditions present at the time of assessment.  

ü Global Positioning System (GPS) technology is inherently inaccurate and some 

inaccuracies due to the use of handheld GPS instrumentation may occur. If more 

accurate assessments are required the watercourse will need to be surveyed and 

pegged according to surveying principles and with survey equipment; 

ü The Bramber borrow areas indicated in Figure 1 and 2 were initially proposed for 

sourcing material for the construction of the TSF, however, this is no longer the case 

as the material for the TSF will be sourced from the TSF footprint. Therefore, these 

borrow pits did not form part of the risk assessment presented in Section 6 of the 

report;  

ü Due to safety concerns, some portions within the investigation areas were not 

assessed in detail during the field assessment, however the precautionary principle 

was followed when defining the sensitivity of these areas;  

ü Watercourse, riparian and terrestrial zones create transitional areas where an ecotone 

is formed as vegetation species change from terrestrial to obligate/facultative species. 

Within this transition zone, some variation of opinion on the watercourse boundary 

may occur. However, if the DWAF (2008) method is followed, all assessors should get 

largely similar results; and 

ü With ecology being dynamic and complex, certain aspects (some of which may be 

important) may have been overlooked. However, considering all the above, together 

with all available background data and results from previous assessments within the 

area, the findings of this assessment are considered to be an adequate reflection of 

the ecological characteristics of the freshwater environment within the investigation 

area associated with the proposed Fairview activities.   
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1.4 Legislative Requirements and Provincial Guidelines 

The following legislative requirements and relevant provincial guidelines were taken into 

consideration during the assessment.  A detailed description of these legislative requirements 

is presented in Appendix B: 

ü The Constitution of the Republic of South Africa, 1996 (Act No. 108 of 1996); 

ü Mineral and Petroleum Resources Development Act, 2002 (Act 28 of 2002) (MPRDA); 

ü National Environmental Management Act, 1998 (Act 107 of 1998) (NEMA); 

ü National Water Act, 1998 (Act 36 of 1998) (NWA); 

ü Inkomati-Usuthu Catchment Management Agency (Licensing authority); 

ü Mpumalanga Nature Conservation Act (Act No 10 of 1998); 

ü General Notice (GN) 509 as published in the Government Gazette 40229 of 2016 as it 

relates to the NWA, 1998 (Act 36 of 1998);  

ü Government Notice 704 Regulations as published in the Government Gazette 20119 

of 1999 as it relates to the NWA, 1998 (Act 36 of 1998) regarding the use of water for 

mining and related activities aimed at the protection of water resources; 

ü Mpumalanga Biodiversity Sector Plan (MBSP) (2014); and  

ü Barberton Nature Reserve integrated management plan (2012-2017).  

2 PROJECT DESCRIPTION  

Barberton Mines (Pty) Ltd (BML), which forms part of Pan African Resources PLC, owns and 

operates the Fairview Mine, New Consort Mine, Sheba Mine and Barberton Tailings 

Retreatment Plant (BTRP) near the town of Barberton. The proposed Fairview activities are 

situated approximately 5km north of the town of Barberton, 4km west of the town of Sheba 

and 7km south of the town of Noordkaap. 

Mining in the Fairview area commenced in the 1880ôs. Today, Fairview Mine has an approved 

Mining Right (Reference Number MP/30/5/1/2/2/191 MR) and Environmental Management 

Plan (EMP) in terms of the Mineral and Petroleum Resources Development Act (No. 28 of 

2002) (MPRDA) (Van Der Merwe, 2010). 

The Mining operation comprises underground gold mining through the No 11 Adit, as well as 

surface reclamation of Tailings material, while ore is being transported from the No. 11 Adit 

via aerial ropeway to the processing facilities, and material is hydraulically reclaimed from 

Tailings facilities and piped to the processing facilities. Tailings is currently being deposited 

on a Tailings Storage Facility (TSF) known as the BTRP/New Bramber TSF. Ongoing 

production will soon necessitate additional capacity for storage of Tailings material. BML 
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therefore proposes to construct a new TSF at the site of the original Bramber TSF which has 

since been reclaimed, extending to abut against the existing BTRP/New Bramber TSF. The 

new TSF will be referred to in this report as the Fairview TSF (Cabanga Environmental, 2019). 

Due to the long history of gold mining in the area, several waste dumps resulting from historic 

mineral extraction and processing exist throughout the area. Many of these dumps still contain 

high percentages of gold. In addition to the proposed construction of the new Fairview TSF, 

BML wishes to obtain the necessary authorizations to recover material from these historic 

dumps via mechanical methods and re-process the material in the existing Fairview Plant. 

This reprocessing has two main objectives, namely gold recovery from the deposits and 

environmental clean-up (Cabanga Environmental, 2019). 

BML is therefore required to apply for authorisation in terms of the following mining and 

environmental legislation (Cabanga Environmental, 2019): 

ü Amendment of the existing EMP in terms of Section 102 of the MPRDA; 

ü Environmental Authorisation for Listed Activities in terms of the National Environmental 

Management Act, 1998 (Act No. 107 of 1998) (NEMA), and the Environmental Impact 

Assessment (EIA) Regulations, 2014 (as amended); 

ü A Waste Management License (WML) in terms of the National Environmental 

Management Waste Act, 2008 (Act No 59 of 2008) (NEMWA) and the Regulations 

Listing Waste Management Activities that have, or are likely to have, a detrimental 

effect on the environment (as amended); 

ü Destruction permits for heritage resources in terms of the National Heritage Resources 

Act, 1999 (Act No. 25 of 1999) (NHRA); 

ü Relocation Permits for Protected Plant Species in terms of the National Environmental 

Management: Biodiversity Act, 2004 (Act No. 10 of 2004) (NEMBA); and 

ü An Integrated Water Use License (IWUL) in terms of the National Water Act, 1998 (Act 

No. 36 of 1998) (NWA) and the Water Use License Application (WULA) and Appeals 

Regulations, 20171. 

PART A - PROPOSED FAIRVIEW TSF 

BML intends to construct a new TSF on an expanded footprint of the Old Bramber TSF (which 

has been reclaimed as part of the BTRP), to accommodate future tailings deposition. It is 

further proposed to earmark the footprints of the Moon TSF and Harper North and South TSFs 

(being reclaimed or planned to be reclaimed) for future TSF development, though no design 

of such new TSFs are available currently. The proposed Fairview TSF footprint will be 

approximately 30 Ha. Deposition rate onto the TSF will be 100,000 tons per month. The final 
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height of the facility will not exceed 35 metres from the lowest ground level. The design life of 

the facility is approximately 5 years. The proposed Fairview TSF embankment is being 

designed not to encroach on the 100m regulated zone from the non-perennial stream south 

of the TSF site (that joins the Hyslops Creek just west of the TSF). However, due to the 

footprint of the previous Bramber TSF, catchment paddocks and solution collection 

infrastructure will be located within 100m of the watercourse and exemption in terms of GN704 

(see Section 3.2.3.1) must be applied for as part of the Water Use License Application 

(Cabanga Environmental, 2019). 

Due to a reduced starter wall embankment size and in order to maintain an acceptable rate of 

rise, it may be required to continue deposition on the BTRP/New Bramber TSF at low tonnages 

over a three-year period. Material for the construction of the embankment will be sourced from 

the TSF footprint area as part of the base preparation (Cabanga Environmental, 2019). 

It should be noted that after all legal implications associated with the proposed Bramber 

Borrow Areas were considered, the proponent decided to instead source material from the 

TSF footprint area itself, or from the waste rock generated at the underground mining 

operations (depending on geochemical characterisation). As such, the Bramber Barrow Areas 

were excluded from the impact assessment as there will be no activities in these areas.  

PART B: RECLAMATION OF HISTORIC DUMPS 

Ten (10) historic waste dumps have been identified to date within the Fairview Mining Right 

Area (MRA), that the Holder wishes to recover. These dumps include waste rock and tailings 

material that resulted from past mining and processing activities (over the past 100 years). At 

the time these dumps were established, no legislation requiring the licensing of these dumps 

existed (Cabanga Environmental, 2019). 

#1 Shaft is located immediately adjacent to an existing mine road, which was upgraded to 

enable access to the dump. The remnants of the historic #1 Shaft remains on site. The area 

should be shaped, top-soiled and re-vegetated (by hydroseeding or similar). The remains of 

#1Shaft Infrastructure should be removed from the site and the shaft sealed to prevent access 

by illegal miners. The same applies to the Main Reef WRD, once reclamation has been 

completed (Cabanga Environmental, 2019).  

The project entails the following, which is collectively referred to as the ñproposed Fairview 

activitiesò (Figure 1 and 2): 

ü Historic Slimes Dams targeted for reclamation:  
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¶ Fairview Top slimes dam area  

¶ Little Kent and Kidson slimes dam area  

¶ Store Reef slimes dam area 

ü Historic Waste Rock Dumps (WRDs) targeted for reclamation: 

¶ 1 Shaft  

¶ Main Reef  

¶ Store Reef  

¶ Waste Rock 1  

¶ Old Plant  

¶ Wagon Road Waste Rock  

¶ House Reef  

ü Existing roads that need to be refurbished in order to access waste dumps.  

Some of the existing infrastructure is included in the background maps in order to describe 

the surrounding environment but did not form part of the current assessment. These include:  

ü New Bramber / Barberton Tailings Retreatment Project (BTRP) TSF  

ü Harper North  

ü Harper South  

The following historic WRDôs exist within the investigation areas but do not fall within the 

Fairview Mining Right Area and as such were not assessed in the current study: 

ü Waste Rock 2  

ü Western Cross 1  

ü Western Cross  
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Figure 1: A digital satellite image depicting the location of the proposed Fairview activities and investigation areas in relation to the surrounding 
area. 
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Figure 2: A Topographic Map depicting the location of the proposed Fairview activities and investigation areas in relation to the surrounding area. 
















































































































































