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1 INTRODUCTION 

This document assesses the pertinent environmental impacts that could potentially be caused during the pre-

construction, construction and operational phases of the proposed upgrade and expansion of the Kameelmond 

Wastewater Treatment Works (K-WWTW) in Upington, Northern Cape (the Project).  

2 IMPACT ASSESSMENT METHODOLOGY 

An overview of the methodology employed to quantify the potential impacts is provided below. 

2.1 Impact Rating 

The impacts are quantitatively assessed by evaluating the nature, extent, magnitude, duration, probability and 

ultimately the significance. The aforementioned criteria and the ratings considered are provided in Table 1 below.  

 
Table 1: Quantitative Impact Assessment Methodology 
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)  The project could have the following impacts to the environment: 

• Positive; 

• Negative; or  

• Neutral. 
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t  • Local - extend to the site and its immediate surroundings. 

• Regional - impact on the region but within the province. 

• National - impact on an interprovincial scale. 

• International - impact outside of South Africa. 
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  Degree to which impact may cause irreplaceable loss of resources, based on the following ratings: 

• Low - natural and social functions and processes are not affected or minimally affected. 

• Medium - affected environment is notably altered; natural and social functions and processes 
continue albeit in a modified way. 

• High - natural or social functions or processes could be substantially affected or altered to the 
extent that they could temporarily or permanently cease. 
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 • Short term - 0-5 years. 

• Medium term - 5-11 years. 

• Long term - impact ceases after the operational life cycle of the activity either because of natural 
processes or by human intervention. 

• Permanent - mitigation either by natural process or by human intervention will not occur in such a 
way or in such a time span that the impact can be considered transient. 
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• Almost certain - the event is expected to occur in most circumstances. 

• Likely - the event will probably occur in most circumstances. 

• Moderate - the event should occur at some time. 

• Unlikely - the event could occur at some time. 

• Rare/Remote - the event may occur only in exceptional circumstances. 
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 Provides an overall impression of an impact’s importance, and the degree to which it can be mitigated. 
The range for significance ratings is as follows: 

 0 - Impact will not affect the environment. No mitigation necessary. 

 1 - No impact after mitigation. 

 2 - Residual impact after mitigation (e.g. some loss of populations and habitats of non-threatened 
species). 

 3 - Impact cannot be mitigated / exceeds legal or regulatory standard / increases level of risk to public 
health / extinction of biological species, loss of genetic diversity, rare or endangered species, 
critical habitat. 

 

Where applicable, the impact assessments and significance ratings provided by the respective specialists were 

included. Some of the impact assessment methodologies used by the specialists deviated from the approach shown 

in Table 1 above. However, the quantitative basis for these specialist evaluations of the impacts to specific 

environmental features still satisfied the intention of the Environmental Impact Assessment (EIA). 
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3 IMPACT MITIGATION 

Impacts associated with the Project are to be managed by assigning suitable mitigation measures. The objectives of 

mitigation are to: 
 

• Find more environmentally sound ways of executing an activity; 

• Enhance the environmental benefits of a proposed activity; 

• Avoid, minimise or remedy negative impacts; and 

• Ensure that residual negative impacts are within acceptable levels. 

 

Mitigation strives to abide by the following hierarchy (1) prevent; (2) reduce; (3) rehabilitate; and/or (4) compensate 

for the environmental impacts. 

 

The assessment considers impacts before and after mitigation, where in the latter instance the residual impact 

following the application of the mitigation measures is evaluated. 

4 ENVIRONMENTAL ACTIVITIES, ASPECTS AND IMPACTS 

4.1 Introduction 

An ‘impact’ refers to the change to the environment resulting from an environmental aspect (or activity), whether 

desirable or undesirable. An impact may be the direct or indirect consequence of an activity. 

 

Impacts were identified as follows: 
 

• Impacts associated with activities triggered by the Project in terms of the Listing Notices of the EIA Regulations 

of 2014, as amended, for which Environmental Authorisation were applied for; 

• An appraisal of the Project’s activities and components; 

• An assessment of the receiving biophysical, social, economic and built environments; 

• Findings from specialist studies;  

• Issues highlighted by environmental authorities; and 

• Comments received during public participation from Interested and Affected Parties (I&APs).  

4.2 Environmental Activities 

In order to understand the impacts, it is necessary to unpack the activities associated with the Project’s life-cycle, as 

done in the sub-sections to follow. The decommissioning of the overall K-WWTW is not included, and this part of the 

life-cycle will need to comply with the prevailing regulatory requirements at that point time. 

4.2.1 Project Phase: Pre-construction 

Some of the main Project activities, as well as high-level environmental activities, to be undertaken during the pre-

construction phase are listed in Table 2 below. 

 

Table 2: Simplified List of Activities associated with Pre-construction Phase 

Project Phase: Pre-construction 

Project Activities 

• Confirming key design features and specifications for the components of the WWTW to be upgraded and 
expanded. 

• Detailed engineering design. 

• Prepare the Project schedule. 

• Detailed geotechnical and hydrogeological investigations. 

• Survey and mark proposed infrastructure. 

• Procurement process for Contractor. 

• Review Contractor’s method statements (as relevant). 

• Construction site planning, access and layout. 

• Confirmation of the location and condition of all structures and infrastructure. 

• Determining and documenting the conditions of the roads to be used during construction. 
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Project Phase: Pre-construction 

High Level Environmental Activities 

• Diligent compliance monitoring of the Environmental Management Programme (EMPr), Environmental 
Authorisation (EA), Waste Management Licence (WML), Water Use Licence (WUL) and other relevant 
environmental legislation. 

• On-going consultation with I&APs, stakeholders and authorities (as relevant). 

• Other activities as per EMPr. 

 

4.2.2 Project Phase: Construction 

Some of the main Project activities, as well as high-level environmental activities, to be undertaken during the 

construction phase are listed in Table 3 below. 

 

Table 3: Simplified List of Activities associated with Construction Phase 

Project Phase: Construction 

Project Activities 

• Site establishment. 

• Search and locate existing services. 

• If necessary, relocate / safeguard existing services. 

• Establish temporary access roads, where needed. 

• Establish construction laydown area and storage facilities. 

• Cordon off works area. 

• Site preparation (clearing, levelling, grading, etc.). 

• Delivery of construction material and offloading. 

• Transportation of equipment, materials and personnel. 

• Storage and handling of material. 

• Use of tools, equipment and plant. 

• Decommission and demolish relevant structures and infrastructure. 

• Undertake civil, mechanical and electrical work. 

• Earthworks (site clearing, excavations, disposal of spoil material). 

• Waste and wastewater management. 

• Reinstate the working areas outside of permanent development footprint. 

High Level Environmental Activities 

• Diligent compliance monitoring of the EMPr, EA, WML, WUL and other relevant environmental legislation. 

• Characterise waste types and confirm disposal requirements. 

• Accommodate existing operations at the K-WWTW. 

• Reinstate and rehabilitate the construction domain. 

• On-going consultation with I&APs, stakeholders and authorities (as relevant) 

• Other activities as per EMPr  

 

4.2.3 Project Phase: Operation 

Some of the main Project activities, as well as high-level environmental activities, to be undertaken in the operational 

phase are listed in Table 4 below. 

 

Table 4: Simplified List of Activities associated with Operational Phase 

Project Phase: Operation 

Project Activities 

• Test and commission the upgraded and expanded components. 

• Manage stormwater and waste. 

• Produce and discharge compliant effluent. 
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Project Phase: Operation 

• Produce and manage compliant sludge. 

• Conduct preventative and corrective maintenance. 

• Monitor the K-WWTW’s performance. 

High Level Environmental Activities 

• Compliance with WML and WUL. 

• Other activities as per EMPr for the Operational Phase. 

• Implement odour control measures. 

• Monitor effluent quality and receiving aquatic environment. 

• Monitor groundwater.  

• Monitor air quality. 

• Mechanism to receive and address complaints regarding the operation of the K-WWTW.  

• Safeguard K-WWTW against floods. 

 

4.3 Environmental Aspects 

Environmental aspects are regarded as those components of the Project’s activities that are likely to interact with the 

environment and cause an impact.  

 

The environmental aspects that have been identified for the proposed Project, which are linked to the Project 

activities, are provided in Table 5 below. Note that only high level aspects are listed. 

 

Table 5: Environmental Aspects associated with Project Life-Cycle 

Project Phase: Pre-construction 

• Inadequate consultation with affected parties (e.g. downstream water users), stakeholders and authorities. 

• Inadequate environmental and compliance monitoring. 

• Poor construction site planning and layout. 

• Site-specific environmental issues not fully understood. 

• Absence of relevant environmental consents. 

• Poor waste management 

• Absence of ablution facilities 

Project Phase: Construction 

• Inadequate consultation with affected parties (e.g. downstream water users), stakeholders and authorities. 

• Inadequate environmental and compliance monitoring. 

• Lack of environmental awareness creation. 

• Indiscriminate site clearing. 

• Poor site establishment. 

• Poor management of access and use of access roads. 

• Disruptions to traffic. 

• Poor transportation practices. 

• Poor fencing arrangements. 

• Failure to safeguard existing services and structures. 

• Disruptions to existing operations at the K-WWTW. 

• Poor management of excavations. 

• Inadequate storage and handling of material. 

• Inadequate storage and handling of hazardous material. 

• Poor maintenance of equipment and plant. 

• Poor management of labour force. 

• Pollution (air, soil, water, visual, noise) caused by construction activities. 

• Inadequate management of construction camp and laydown area. 
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Project Phase: Pre-construction 

• Poor waste management practices – hazardous and general waste. 

• Wastage of water. 

• Damage to significant flora (if encountered). 

• Damage to significant fauna (if encountered). 

• Inadequate stormwater management. 

• Damage of sensitive areas (including the Orange River and non-perennial watercourse). 

• Damage to cultural heritage and palaeontological features (if encountered) 

• Poor reinstatement and rehabilitation. 

Project Phase: Operation 

• Inadequate routine maintenance and maintenance works. 

• Pollution (air, soil, water, visual) caused by operational activities. 

• Discharge of sub-standard effluent.  

• Failure to manage sludge and screenings. 

• Inadequate stormwater management. 

• Malodour caused by the K-WWTW’s operations.  

• Inadequate access control to the K-WWTW. 

• Failure to safeguard the K-WWTW against floods. 

• Damage of sensitive areas (including the Orange River and non-perennial watercourse). 

 

4.4 Potentially Significant Environmental Impacts 

The potentially significant environmental impacts associated with the Project are listed in Table 6 below. 

 

Table 6: Potentially Significant Environmental Impacts 

Environmental 
Factor 

Construction Phase 
Potential Issues / Impacts 

Operational Phase 
Potential Issues / Impacts 

Land Use & 
Planning 

• The upgrade and expansion of the K-
WWTW will take place within the 
confines of the plant’s existing perimeter 
fence. No significant adverse impacts 
are thus anticipated in terms of 
immediate land use during construction. 
Surrounding land uses include the 
residential areas of Lemoendraai and 
Belview that are located approximately 
700 m and 580 m to the west and north 
of the site, respectively, as well as 
commercial agriculture that is located 
approximately 200 m to the east of the 
site. 

• Setbacks / conditions associated with 
surrounding land and infrastructure (as 
relevant). 

• Setbacks / conditions associated with 
surrounding land and infrastructure (as 
relevant). 

• Land use requirements and restrictions 
associated with the buffer zone of the 
K-WWTW will need to be enforced from 
a planning perspective. 

• The Project aims to enhance the 
operation of the K-WWTW, which will 
manage impacts to surrounding land 
uses (such as odour control) and water 
users downstream of the plant 
(improved effluent quality) (positive 
impact). 

Climate • Greenhouse gas (GHG) emissions 
during construction. 

• GHG emissions from biological 
processes at the Works. 

• Climate change may lead to increased 
inflows, which can cause more frequent 
bypassing at the K-WWTW. 

• The K-WWTW is located alongside the 
Orange River and may be at risk from 
extreme floods. 

Geology • Suitability of geological conditions to support the proposed structures and infrastructure. 

Groundwater • Groundwater pollution due to spillages 
and poor construction practices. 

• Groundwater pollution due to poor 
operation and maintenance practices.  
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Environmental 
Factor 

Construction Phase 
Potential Issues / Impacts 

Operational Phase 
Potential Issues / Impacts 

Soil • Encountering historically contaminated 
soil at the K-WWTW. 

• Soil erosion due to clearance and 
inadequate stormwater management 

• Soil compaction. 
• Soil contamination due to spillages and 

poor construction practices. 

• Soil erosion due to inadequate 
stormwater management. 

• Soil contamination due to poor 
operation and maintenance practices, 
including inadequate management of 
sewage, effluent, waste and hazardous 
substances.  

Surface Water ▪ Alteration of drainage over the site. 
▪ Surface water pollution due to spillages 

and poor construction practices. 
▪ Encroachment of construction activities 

into regulated area of the Orange River 
and non-perennial drainage line. 

• Reduction in biodiversity of aquatic 
biota as a result of the abovementioned 
drivers. 

▪ Sedimentation and contamination of the 
Orange River through runoff, caused by 
inadequate stormwater management on 
the site. 

▪ Damage to the K-WWTW from major 
flood events. 

▪ The Orange River could be 
contaminated through inadequate 
storage and handling of dangerous 
goods (e.g. chlorine) and poor 
management of sewage, effluent and 
waste. 

• The proposed upgrade and expansion 
aim to ensure that the K-WWTW will 
discharge effluent of suitable quality, 
which will benefit the receiving river and 
downstream water users, including 
irrigators (positive impact). 

Flora & Fauna • Noise and vibration impacts to fauna. 
• Nights lights may affect nocturnal faunal 

species. 
• Illegal harvesting and poaching of 

faunal and floral species by construction 
workers. 

• Pollution of the biophysical environment 
from poor construction practices. 

• Proliferation of invasive alien species in 
disturbed areas. 

• Loss of protected trees (notably the 
Camel thorn) and species of 
conservation concern. 

• Human - animal conflicts. 

• Proliferation of invasive alien species in 
disturbed areas. 

• Environmental pollution caused by 
inadequate management of sewage, 
effluent, waste and hazardous 
substances. 

• Operational activities that take place 
within watercourses and the riparian 
area of the Orange River. 

Air Quality • Dust from the use of dirt roads by 
construction vehicles, and from bare 
areas that have been cleared for 
construction purposes. 

• Emissions from construction equipment 
and machinery. 

• Tailpipe emissions from construction 
vehicles. 

• Air emissions from wastewater 
treatment operations, which can also be 
a nuisance to workers and the 
surrounding community. 

Socio-economic 
Environment 

• Influx of people seeking employment 
and associated impacts (e.g. foreign 
workforce, cultural conflicts, squatting, 
demographic changes). 

• Safety and security risks to surrounding 
communities. 

• Use of local road network. 
• Nuisance from dust and noise to 

surrounding communities. 
• Consideration of local labourers and 

suppliers in area – stimulation of local 
economy (positive impact). 

• Transfer of skills (positive impact). 

• A wastewater treatment plant is an 
odorous facility that may cause a 
nuisance to surrounding communities. 

• The pollution caused to the Orange 
River from sub-standard effluent quality 
impacts on agricultural practices of 
downstream irrigators. 

• Groundwater contamination from poor 
waste management practices at the K-
WWTW may impact on other 
groundwater users. 

Noise • Localised increases in noise may be 
caused by construction activities, which 
may pose a nuisance to workers, 
operational staff at the plant and the 
surrounding community. 

• N/A 
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Environmental 
Factor 

Construction Phase 
Potential Issues / Impacts 

Operational Phase 
Potential Issues / Impacts 

Historical, 
Cultural & 
Palaeontological 
Features 

• Possible direct impacts on below-
ground archaeological deposits and 
fossils as a result of ground 
disturbance. 

• N/A 

Existing 
Structures & 
Infrastructure 

• Risk of damaging existing services, 
infrastructure and structures during 
construction. 

• Disruptions caused to operations at the 
K-WWTW. 

• N/A 

Traffic • Transportation of materials and 
construction personnel to site. 

• Impacts to road conditions. 
• Speeding and reckless driving by 

construction personnel. 
• Construction vehicles accessing and 

leaving the site via the N14. 
• Risks to other road users. 

• Safe access, taking into consideration 
the high-speed environment along the 
N14. 

Aesthetics • Visual impacts associated with 
construction activities (e.g. poor 
housekeeping). 

• Inadequate reinstatement and 
rehabilitation of construction footprint. 

• N/A 

Health • Hazards related to construction work. 
• Risks posed by working inside an 

operational wastewater treatment plant. 
• Increased levels of dust and particulate 

matter. 
• Increased levels of noise. 
• Poor water and sanitation. 
• Communicable diseases. 
• Psychosocial disorder (e.g. social 

disruptions).  
• Safety and security. 
• Lack of suitable health services. 

• Hazards related to operation and 
maintenance work. 

Waste and 
Wastewater 

• Environmental impacts caused by 
improper management of construction 
waste, sludge contained in old drying 
beds and wastewater. 

• Environmental impacts caused by 
improper management of sewage, 
effluent, sludge and screenings 
produced at the plant.  

Hazardous 
substances 

• Environmental pollution caused by poor 
management of hazardous substances. 

• Environmental pollution caused through 
inadequate storage and handling of 
hazardous substances (e.g. chlorine). 

• Ingress of contaminants into stormwater 
system. 

5 IMPACT ASSESSMENT 

An assessment of the potentially significant impacts associated with the Project follows. It is noted that the EMPr 

aims to provide a comprehensive list of mitigation measures, which serve to manage impacts that extend beyond 

those that form part of the assessment below.  

5.1 Land Use & Planning 

Project life-cycle Construction & operational phases. 

Activities 
• Construction activities with an influence beyond the boundaries of the K-WWTW.  

• Operation of the K-WWTW. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

1. Impacts to surrounding land 
uses. 

2. Encroachments of incompatible 
land uses into K-WWTW’s 
buffer zone. 

• The upgrade and expansion works must take place within the confines of the K-
WWTW’’s existing perimeter fence. 

• The Dawid Kruiper Municipality must enforce land use requirements and restrictions 
associated with the buffer zone of the K-WWTW. 

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local high long-term Unlikely -2 

After Mitigation - local low long-term Unlikely -1 
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5.2 Climate  

Project life-cycle Construction phase. 

Activities All construction activities that emit GHG. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

GHG emissions and contributions 
towards global warming.  

• Materials with a high recycled content should be used where possible and the re-use of 
site materials should be considered. 

• Suitable training should be provided to operators to ensure that they maximise the 
efficiency of the plant and idling is reduced. 

• In terms of transportation of workers and staff, collective transportation arrangements 
should be made to reduce individual car journeys.  

• All vehicles used should be properly maintained and be in good working order. 
 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - regional unknown short-term likely unknown 

After Mitigation - regional unknown short-term moderate unknown 

 

Project life-cycle Operational phase. 

Activities Operation of the K-WWTW. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

1. GHG emissions from biological 
processes at the Works. 

2. Climate change may lead to 
increased inflows, which can 
cause more frequent bypassing 
at the K-WWTW. 

3. The K-WWTW is located 
alongside the Orange River and 
may be at risk from extreme 
floods. 

• Designs to consider options for mitigating GHG emissions from the K-WWTW and to 
cater for increased inflows caused by changing climatic conditions. 

• Improve energy efficiency at the K-WWTW. 

• See mitigation measures related to surface water (Section 5.7). 

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - 
local to 

regional 
high long-term likely -3 

After Mitigation - local medium long-term likely -2 

 

5.3 Geology 

Project life-cycle Construction & operational phases. 

Activities 
• Site preparations and earthworks during construction. 

• Operation of the K-WWTW. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

Restrictions posed by unsuitable 
geological conditions. It is noted that 
geotechnical investigations still need 
to be undertaken and this impact 
can thus not be quantified at this 
stage. 

• Undertake geotechnical investigations and implement recommendations. 

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local unknown unknown unknown unknown 

After Mitigation - local unknown unknown unknown unknown 
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5.4 Groundwater 

Project life-cycle Construction phase. 

Activities Activities that may affect groundwater. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

Contamination of groundwater from 
poor construction practices.  

• Provide sufficient and suitable sanitation facilities, which conform to all relevant health 
and safety standards and codes. 

• Reduce sediment loads in water from dewatering operations. All dewatering shall be 
done through temporary sediment traps (e.g. constructed out of geo-textiles and hay 
bales). 

• Suitable protection of groundwater during excavations. Implement mitigation measures 
suggested as part of the geotechnical investigations for managing groundwater. 

• See mitigation measures related to hazardous substances and waste (Section 5.12). 
 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local medium to high 
short to  

long-term  
likely -3 

After Mitigation - local low short-term unlikely -1 

 

Project life-cycle Operational phase. 

Activities Activities that may affect groundwater. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

1. Contamination of groundwater 
from poor operation and 
maintenance practices.  

2. Discharge of non-compliant 
effluent. 

 
It is noted that hydrogeological 
investigations still need to be 
undertaken and this impact can thus 
not be quantified at this stage. 

• Undertake hydrogeological investigations and implement recommendations. Determine 
vulnerability of groundwater to pollution incidents at the K-WWTW. 

• Develop an emergency response plan for K-WWTW to deal with leakages or 
operational failures that may cause environmental pollution. 

• Implement adequate stormwater management at the K-WWTW. 

• Implement monitoring programme that includes inter alia the effluent quality and 
groundwater.  

• See mitigation measures related to hazardous substances and waste (Section 5.12). 

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - unknown unknown unknown unknown unknown 

After Mitigation - unknown unknown unknown unknown unknown 

 

5.5 Soil 

Project life-cycle Construction phase. 

Activities Site clearing, earthworks, stockpiling and general construction activities within Project site. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

1. Soil erosion. • Stabilise cleared areas to prevent and control erosion. The method chosen (e.g. 
watering, planting, retaining structures, commercial anti-erosion compounds) will be 
selected according to the site-specific conditions.  

• Control drainage over the site to minimise erosion. 

• Acceptable reinstatement and rehabilitation of disturbed areas to prevent erosion during 
operational phase.  

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local medium short-term moderate -2 

After Mitigation - local low short-term unlikely -1 
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Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

2. Encountering historically 
contaminated soil during 
construction. 

• Excavated soil will be tested in line with the National Environmental Management: 
Waste Act (Act No. 59 of 2008) (NEM:WA) National Norms and Standards for the 
Remediation of Contaminated Land and Soil Quality (GN 331 of 2014) and will be 
handled and disposed of accordingly. 

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local medium short-term moderate -2 

After Mitigation - local low short-term unlikely -1 

 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

3. Soil contamination from poor 
construction practices. 

See mitigation measures related to hazardous substances and waste (Section 5.12). 
 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local medium to high 
short to  

long-term  
likely -2 

After Mitigation - local low short-term unlikely -1 

 

5.6 Air Quality 

Project life-cycle Construction phase. 

Activities Construction activities within Project site. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

Increased dust levels as a result of 
construction activities, which may 
impact on workers and the 
surrounding community, as well as 
on crop production. 

• Appropriate dust suppression measures or temporary stabilising mechanisms to be 
used when dust generation is unavoidable (e.g. dampening with water or chemical soil 
binders), particularly during prolonged periods of dry weather.  

• Speed limits on site to be strictly adhered to. 

• Acceptable reinstatement and rehabilitation of disturbed areas, outside development 
footprint.  

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local medium short-term moderate -2 

After Mitigation - local low short-term unlikely -1 

 

Project life-cycle Operational phase. 

Activities 

• Operation of components such as the Head of Works, emergency storage dam, and 

dewatering facility at the K-WWTW that may serve as potential sources of malodour. 

• Biogas, containing high methane concentrations, will be produced as a result of the 

treatment of the wastewater. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

Air emissions from wastewater 
treatment operations, which are a 
nuisance to workers and the 
surrounding community. 

• Implement effective odour control at the K-WWTW. 

• Final design for odour control (should it be required) to be done on a design supply type 
solution, whereby a performance and material specification with predicted odorous 
locations will be specified for scrubbing/masking.  

Contribution of methane emissions 
to the greenhouse gas footprint of 
the K-WWTW. Methane gas is 
combustible and poses a safety risk. 

• A gas flare will be used to burn off the methane gas produced as a result of the 
treatment of the wastewater. The flare will be operated in accordance with all relevant 
standards. 

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local medium long-term likely -2 

After Mitigation - local low long-term unlikely -1 
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5.7 Surface Water 

Project life-cycle Construction phase. 

Activities Construction activities within Project site. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

1. Sedimentation through silt-laden 
runoff, caused by inadequate 
stormwater management. 

• Implement suitable stormwater measures on the construction site to trap silt-laden 
runoff. 

2. Surface water pollution due to 
spillages and poor construction 
practices. 

• Ensure proper storage and careful handling of material that could cause water pollution.  

• See mitigation measures related to hazardous substances and waste (Section 5.12). 

3. Encroachment of construction 
activities into regulated area of 
the Orange River and non-
perennial drainage line (running 
adjacent to the north-western 
perimeter fence). 

• The upgrade and expansion works must take place within the confines of the K-
WWTW’’s existing perimeter fence. 

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local medium to high short-term moderate -3 

After Mitigation - local low short-term unlikely -1 

 

Project life-cycle Operational phase. 

Activities Operation of the K-WWTW. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

1. Discharge of -compliant effluent. • Implement monitoring programme that includes inter alia the effluent quality and 
receiving aquatic environment. 

• Comply with conditions of the WUL. 
 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation 
+ 

local to 

regional 
high long-term likely +3 

After Mitigation 

 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

2. Sedimentation and 
contamination of the Orange 
River caused by: 

• Inadequate stormwater 
management on the site; 

• Inadequate storage and 
handling of dangerous 
goods (e.g. chlorine); 

• Poor management of 
sewage, effluent and waste. 

• Implement adequate stormwater management at the K-WWTW to prevent 
concentration or pooling of water, accelerated natural flow of the water from the site, 
and contamination of stormwater by the works. 

• Develop an emergency response plan for K-WWTW to deal with leakages or 
operational failures that may cause environmental pollution. 

• See mitigation measures related to hazardous substances and waste (Section 5.12). 

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - 
local to 

regional 
high long-term likely -3 

After Mitigation - local low long-term moderate -1 

 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

3. Damage to the K-WWTW from 
major flood events. 

• Determine the 1:100 year floodline of the Orange River in relation to the K-WWTW. 

• Safeguard the K-WWTW from major floods.  

• Develop an emergency response plan for K-WWTW to deal with floods. 

• Elevate electrical equipment and essential systems and equipment above the 1:100 
year floodline of the Orange River. 

• Provide flood barriers around essential systems and equipment. 

• Secure or elevate chemical and other tanks. 

• Adequate design of stormwater system at K-WWTW to cater minor and major flood 
events. 

• Flood damaged structures to be promptly repaired by the Dawid Kruiper Municipality. 
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+/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - 
local to 

regional 
high long-term unlikely -3 

After Mitigation - local medium long-term unlikely -2 

 

5.8 Noise 

Project life-cycle Construction phase. 

Activities Construction activities within Project site. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

Localised increase in noise caused 

by construction activities, which 
may cause a nuisance to 
workers and the surrounding 
community. 

• Provisions of SANS 10103:2008 to apply to construction areas within audible distance 
of residents. 

• Working hours to be agreed upon with the Engineer, so as to minimise noise 
disturbance. 

• Noise preventative measures (e.g. screening, muffling, timing, pre-notification of 
affected parties) to be employed, where necessary. 

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local medium short-term unlikely -2 

After Mitigation - local low short-term unlikely -1 

 

5.9 Existing Structures and Infrastructure 

Project life-cycle Construction phase. 

Activities All construction activities that may affect existing structures and infrastructure. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

1. Risk of damaging existing 
services, infrastructure and 
structures during construction. 

2. Disruptions caused to 
operations at the K-WWTW. 

• Identify and record existing services and infrastructure. Safeguard / deviate existing 
services to accommodate construction activities, as necessary. 

• Conform to requirements of relevant service providers and infrastructure custodians. 

• Accommodate existing operations at the K-WWTW. Cordon off works area. 

• Adequate reinstatement and rehabilitation of affected environment. 
 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local medium to high short-term moderate -3 

After Mitigation - local low short-term unlikely -1 

 

5.10 Traffic 

Project life-cycle Construction phase. 

Activities Use of surrounding road network by construction vehicles. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

1. Disruptions to existing road 
users during construction. 

2. Impacts to road conditions. 

• Adhere to SANRAL’s requirements in terms of access to the site from the N14 and 
traffic management measures. 

• Clearly demarcate all construction access roads and maintain access control to site. 

• Strict adherence to speed limits by construction vehicles on public roads and access 
roads. Appropriate speed limits shall be posted on all construction roads. 

• Implement appropriate safety and traffic calming measures (e.g. flag men, speed 
reductions and warning signage). 

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local medium  short-term moderate -2 

After Mitigation - local low short-term unlikely -1 
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Project life-cycle Operational phase. 

Activities Accessing the K-WWTW via the N14. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

Traffic hazards associated with 
accessing the K-WWTW via the 
N14. 

• Ensure safe access to the K-WWTW, taking into consideration the high-speed 
environment along the N14. 

• Adhere to SANRAL’s requirements in terms of access to the site from the N14. 
 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local low to medium long-term  unlikely -2 

After Mitigation - local low long-term  unlikely -1 

 

5.11 Aesthetic Qualities 

Project life-cycle Construction phase. 

Activities Construction activities within Project site. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

Visual impacts caused by 
construction activities.  

• Lighting must not constitute an eyesore / hazard to users of the surrounding road 
network nor the surrounding community. 

• Lighting will be sufficient to ensure security but will not constitute ‘light pollution’ to the 
surrounding areas. 

• The site will be shielded / screened to minimise the visual impact, where practicable. 

• On-going housekeeping to maintain a tidy construction site. 

• After the construction phase, the areas disturbed by construction activities that are not 
part of the permanent development footprint must be suitably rehabilitated. 

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local low to medium short-term moderate -2 

After Mitigation - local low short-term unlikely -1 

 

5.12 Hazardous Substances & Waste 

Project life-cycle Construction phase. 

Activities Storage and use of hazardous substances, as well as generation of waste. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

Environmental pollution caused by 
improper management of hazardous 
substances and waste. 

• Hazardous substances must be stored and handled in accordance with the appropriate 
legislation and standards, which include the NEM:WA, Hazardous Substances Act (No. 
15 of 1973), Occupational Health and Safety Act (No. 85 of 1993), norms and standards 
in Government Notice No. R. 926 of 29 November 2013, relevant associated 
Regulations, and applicable SANS standards. 

• Record details and quantities of hazardous substances on the construction site. 

• Storage and use of hazardous materials will be strictly controlled to prevent 
environmental contamination and will adhere to the requirements stipulated on the 
Material Safety Data Sheets. 

• All storage tanks containing hazardous materials must be placed in bunded 
containment area with impermeable surfaces. The bunded area must be able to contain 
110% of the total volume of the stored hazardous material. 

• In the event of spillages of hazardous substances the appropriate clean up and disposal 
measures shall be implemented. A spill management plan shall be in place. 

• All waste (general and hazardous) generated during the construction phase shall be 
disposed of at an appropriately licenced waste disposal facility. 

• Prevent or minimize spills, releases, and exposures to employees and the public during 
transportation of waste. All waste containers shall be secured and labelled with the 
contents and associated hazards, be properly loaded on the transport vehicles, and be 
accompanied by a manifest that describes the load and its associated hazards. 

• Wastewater to be properly disposed of.  
 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local medium to high 
short to  

medium-term 
likely -3 

After Mitigation - local low short-term unlikely -1 
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Project life-cycle Operational phase. 

Activities 
Storage and use of hazardous substances (e.g. chlorine or other compounds used for 

disinfection), as well as generation of waste, associated with the operation of the K-WWTW. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

Environmental pollution caused by 
improper management of hazardous 
substances and waste. 

• Hazardous substances must be stored and handled in accordance with the appropriate 
legislation and standards, which include the NEM:WA, Hazardous Substances Act (No. 
15 of 1973), Occupational Health and Safety Act (No. 85 of 1993), norms and standards 
in Government Notice No. R. 926 of 29 November 2013, relevant associated 
Regulations, and applicable SANS standards. 

• Record the details and quantities of hazardous substances at the K-WWTW. 

• Storage and use of hazardous materials will be strictly controlled to prevent 
environmental contamination and will adhere to the requirements stipulated on the 
Material Safety Data Sheets. 

• All storage tanks containing hazardous materials must be placed in bunded 
containment area with impermeable surfaces. The bunded area must be able to contain 
110% of the total volume of the stored hazardous material. 

• Prevent uncontrolled releases of hazardous materials to the environment. 

• Implement engineering controls (such as containment, automatic alarms, and shut-off 
systems) for storage areas of hazardous substances. 

• Develop an Emergency Preparedness and Response Plan, which includes the 
management of spills (amongst others). Such a plan must make provision for inter alia 
training, inspections, Standard Operating Procedures, mapping of locations of 
hazardous materials, specific Personal Protective Equipment (PPE) required, spill 
response equipment, response activities and responsibilities. 

• All waste (general and hazardous) generated during the operational phase shall be 
disposed of at an appropriately licenced waste disposal facility. 

• Ensure adequate disposal of wastewater. Contaminated water will not be discharged to 
the environment. 

• Comply with the conditions of the WML regarding sludge management. 
 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - 
local to 

regional 
high long-term likely -3 

After Mitigation - local low long-term moderate -1 

 

5.13 Socio-Economic Environment 

Project life-cycle Construction phase. 

Activities Disturbances arising from construction activities. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

1. Influx of workers.  • All employment of locally sourced labour should be controlled on a contractual basis. If 
possible, and if the relevant Ward Councillors deem it necessary, the employment 
process should include the affected Ward Councillors. 

• People in search of work may move into the area, however, the Project will create a 
limited number of job opportunities. Locally based people should be given an 
opportunity. 

• No staff accommodation should be allowed on site. 
2. Worker Health and Safety. • The Contractor should establish an HIV/AIDs awareness programme. 

• See mitigation measures related to health and safety (Section 5.14). 

3. Worker Behaviour & Crime. • Induction will be mandatory for all workers. 

• Develop a Code of Conduct in terms of behaviour of construction staff. 

• During construction, the working areas should be fenced to prevent trespassing and 
expansion of the working footprint. 

• All the Contractor’s staff should be easily identifiable through their uniforms. 

• Develop a security policy for the Contractor’s staff. 

4. Communicable Diseases. • Define and implement pre-employment medical requirements for all workers. 

• Provide adequate hygiene and sanitation facilities to workers. 

• Implement all necessary measures to contain the spread of COVID-19 and to safeguard 
workers and the local communities from this virus. 

5. Grievances. • The Contactor will develop and implement a formal grievance redress mechanism to 
record, investigate and resolve any complaints from communities. 

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local medium short-term moderate -2 

After Mitigation - local low short-term unlikely -1 
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Project life-cycle Construction phase. 

Activities Economic opportunities arising from construction. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

1. Opportunities for SMME’s.  • Local SMMEs should be given an opportunity to participate in the construction of the 
project through the supply of services, material or equipment. 

2. Job Creation and Skills 
Development. 

• The main contractor should employ non-core labour from the sub-places as far as 
possible during the construction phase. 

• The principles of Expanded Public Works Programme can be used during construction. 

3. Indirect Employment Impacts. • Spaza shops may open next to the site as a consequence of construction. These 
should be controlled by the contractor to limit their footprint and to ensure that the Local 
Municipality – Informal Trading By-Laws, are complied with. 

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation + local low short-term likely +1 

After Mitigation + local medium short-term likely +2 

 

5.14 Health and Safety 

Project life-cycle Construction phase. 

Activities All construction activities that pose a risk to health and safety. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

Health and safety risks during 
construction. 

• Dedicated Occupational Health and Safety system to be implemented by the 
Contractor. 

• Undertake a hazard identification and risk assessment and identify preventive and 
protective measures. 

• Conduct basic safety awareness training with construction workers. 

• Provide all workers with the necessary PPE. 

• Prevent environmental contamination. 

• Provide potable water and sanitation services to workers. 

• All workers shall be clearly identifiable. 

• Prepare an Emergency Preparedness and Response Plan. 

• Ensure adequate control of communicable diseases. 

• Maintain access control to construction domain. 
 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local medium to high short-term moderate -3 

After Mitigation - local low short-term unlikely -1 

 

Project life-cycle Operational phase. 

Activities All operation and maintenance activities that pose a risk to health and safety. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

Health and safety risks posed by 
operation and maintenance 
activities. 

• Dedicated Occupational Health and Safety system to be implemented during the 
operational phase. 

• Conduct basic safety awareness training with all operational staff. Include in safety 
training programme for staff, safe handling and personal hygiene practices to minimize 
exposure to pathogens and vectors associated with the K-WWTW. 

• Provide and require use of suitable PPE and equipment to prevent contact with 
wastewater. 

• Temporary Contractors to adhere to Occupational Health and Safety requirements. 

• Maintain good housekeeping in sewage processing and storage areas. 

• Provide potable water and sanitation services to operational staff. 

• Prepare an Emergency Preparedness and Response Plan. 

• Control access to the K-WWTW. 
 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local medium to high long-term moderate -3 

After Mitigation - local low long-term unlikely -1 
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5.15 Terrestrial Ecology 

The following impact assessment is based on the Terrestrial Ecology Compliance Statement (contained in Appendix 

D1 of the Basic Assessment Report). 

 

Project life-cycle Construction and operational phases. 

Activities All construction and operational activities that pose a risk to terrestrial ecology. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

• Loss and fragmentation of 
vegetation communities and the 
Critical Biodiversity Area (CBA) 
1 areas in the vicinity of the 
Project Area (including 
watercourses).  

• Loss and disturbance of faunal 
species and community 
(including occurring and 
potentially occurring species of 
conservation concern). 

• Areas of indigenous vegetation, even secondary communities outside of the direct 
Project footprint, should under no circumstances be fragmented or disturbed further. 
Clearing of vegetation should be minimized and avoided where possible. 

• The upgrade and expansion works must take place within the confines of the K-
WWTW’’s existing perimeter fence. 

• All watercourses and riparian areas are no-go areas. Signs must be put up to enforce 
this. 

• Where possible, existing access routes and walking paths must be made use of. 

• All laydown areas should be restricted to already bare areas within the K-WWTW. Any 
materials may not be stored for extended periods of time and must be removed from 
the Project Area once the construction/closure phase has been concluded. 

• Areas that are denuded during construction need to be re-vegetated with indigenous 
vegetation to prevent erosion during flood and wind events. This will also reduce the 
likelihood of encroachment by alien invasive plant species. Any woody material 
removed can be shredded and used in conjunction with the topsoil to augment soil 
moisture and prevent further erosion. 

• No plant species whether indigenous or exotic should be brought into / taken from the 
Project Area, to prevent the spread of exotic or invasive species or the illegal collection 
of plants. 

• A fire management plan needs to be complied and implemented to restrict the impact 
fire might have on the surrounding areas. 

• Several individuals of Camel thorn (Vachellia erioloba) were observed occurring at 
random within and around the Project Area. These trees are protected in terms of the 
National Forests Act (Act No. 84 of 1998). In accordance with Section 15(1) of the 
aforementioned Act, no person may cut, disturb, damage or destroy any protected tree 
or possess, collect, remove, transport, export, purchase, sell, donate or in any other 
manner acquire or dispose of any protected tree or any product derived from a 
protected tree, except under a licence or exemption granted by the Minister to an 
applicant and subject to such period and conditions as may be stipulated. If left 
undisturbed the sensitivity and importance of these species needs to be part of the 
Environmental Awareness Programme to be implemented. 

• Noise must be kept to an absolute minimum during the evenings to minimize all 
possible disturbances to amphibian species and nocturnal mammals. 

• No trapping, killing, or poisoning of any wildlife is to be allowed. Signs must be put up to 
enforce this. 

• Try incorporating motion detection lights as much as possible to reduce the duration of 
illumination. Heights of light columns to be minimised to reduce light spill. 

• Outside lighting should be designed and limited to minimize impacts on fauna. All 
outside lighting should be directed away from highly sensitive areas (watercourses and 
riparian areas).  

• All construction and maintenance motor vehicle operators should undergo an 
environmental induction that includes instruction on the need to comply with speed 
limits, to respect all forms of wildlife. Speed limits must still be enforced to ensure that 
road killings and erosion is limited. 

• Use environmentally friendly cleaning and dust suppressant products. 

• An alien management plan must be implemented quarterly for 3 years after 
construction. 

• All construction staff are to undergo Environmental Awareness Training. Discussions 
are required on sensitive environmental receptors within the Project Area. The 
avoidance and protection of watercourses and riparian areas must be included in the 
training.  

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - local medium to high long-term moderate -3 

After Mitigation - local low long-term unlikely -1 
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5.16 Aquatic Ecology 

The following impact assessment, as well as the mitigation measures to follow, were extracted from the Freshwater Assessment (contained in Appendix D2 of the Basic 

Assessment Report). 

 

Table 7: DWS Risk Impact Matrix for the proposed project (Kindler, 2021) 

Activity 
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Construction Phase 

Clearing associated with upgrades and expansion 2 3 2 2 2.3 1 2 5.3 2 2 1 1 6 31.5 Low Low 

Operation of equipment and machinery near watercourses 
(emergency overflow dam) 

2 4 4 3 3.3 1 2 6.3 4 3 1 1 9 56.25 Moderate Low 

Demolition and reconstruction of existing infrastructure 2 4 3 4 3.3 1 2 6.3 3 3 1 1 8 50 Low Low 

Soil and building material stockpile management 2 3 2 3 2.5 3 2 7.5 2 2 1 2 7 52.5 Low Low 

Contamination due to improper storage of chemicals, construction 
materials, fuel and machinery leaks 

1 4 4 4 3.3 3 2 8.3 1 2 5 1 9 74.25 Moderate Low 

Eutrophication and contamination from infrastructure waste 3 4 4 4 3.8 3 2 8.8 1 2 5 1 9 78.75 Moderate Low 

Final landscaping and post-construction rehabilitation 1 2 4 3 2.5 1 1 4.5 1 3 1 3 8 36 Low Low 

Operational Phase 

Increased discharge volumes 4 3 4 4 3.8 3 4 10.8 5 4 5 1 15 161.25 Moderate Moderate 

Input of treated effluent into watercourse 4 5 4 5 4.5 3 4 11.5 5 4 5 1 15 172.5 High Moderate 

Leaks and spills from facility 3 4 4 4 3.8 3 2 8.8 1 2 5 1 9 78.75 Moderate Low 

Contamination, dumping of solid wastes and input associated with 
WWTW facility 

1 3 3 3 2.5 2 4 8.5 1 4 1 2 8 68 Moderate Low 

Establishment of alien plants on disturbed areas 1 2 3 1 1.8 2 5 8.8 3 3 1 2 9 78.75 Moderate Low 
 

* In accordance with General Notice 509 of 2016, risk is determined after considering all listed control / mitigation measures. Borderline Low / Moderate risk scores can be manually 

adapted downwards up to a maximum of 25 points (from a score of 80) subject to listing of additional mitigation measures detailed below. 
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• Mitigation for Altered Surface Flow, & Hydrological Regime: 

o The recommended buffer zones (32m) should be strictly adhered to during the construction phase of the 
Project. Any supporting aspects and activities not required to be within the buffer area should adhere to the 
buffer zone. 

o During the excavation of trenches, surface flows should be diverted around active work areas where 
required. Water diversion must be temporary and re-directed flow must not be diverted towards any 
watercourse banks that could cause erosion. 

o All removed soil and material must not be stockpiled within the aquatic system or riparian area. Stockpiling 
should take place outside of the water resources and remain within the existing K-WWTW permitter fence. 
All stockpiles must be protected from erosion, stored on flat areas where run-off will be minimised, and be 
surrounded by bunds. 

o Any exposed earth should be rehabilitated promptly by planting suitable vegetation (vigorous indigenous 
grasses) to protect the exposed soil. 

o Only primary activities related to the alteration/upgrade of discharge infrastructure to cater for increased 
flow volumes should be allowed within the watercourse area. All related construction activities related to the 
area must be restricted to have a minimum footprint of disturbance. [Insert: it is noted that the proposed 
upgrade and expansion works excludes the discharge infrastructure and will not increase the effluent 
volume]. 

o Install appropriate erosion protection measures at the interface between the discharge infrastructure and 
the riverbanks in the form of gabions, reno mattresses or large boulders (preferred) secured in place. 
[Insert: it is noted that the proposed upgrade and expansion works excludes the discharge infrastructure]. 

o Routine monitoring of discharge points should be conducted to identify areas prone to erosion and bank 
collapse. Problem areas should be addressed immediately. 

o Contamination of watercourses with unset cement or cement powder should be negated as it is detrimental 
to aquatic biota. 

o Discharge infrastructure should avoid impeding flows (damming) by facilitating streamflow and catering 
properly for both low flows and high flows. [Insert: it is noted that the proposed upgrade and expansion 
works excludes the discharge infrastructure]. 

o Surface run-off from the Project Area flowing down the embankments often scours the watercourse on the 
sides of the stormwater infrastructure causing sedimentation of the river channel. This should be catered for 
with adequate concreted stormwater drainage depressions and channels with energy dissipaters that 
channel these flows into the river in a controlled manner. 

• Mitigation for Impaired Water Quality: 

o All construction activities must be undertaken during the low flow (dry season) period as much as possible 
to limit surface flow transporting contaminants to the surrounding watercourse habitat. 

o Construction areas, laydown yards, camps and storage areas should not extend beyond the existing K-
WWTW permitter fence, and the riparian and watercourse areas must be marked as “restricted” in order to 
prevent the unnecessary impact to and loss of these systems. 

o The emergency overflow dam that intercepts high peak flows that cannot be handled by the installed 
equipment must be regularly inspected for signs of failure with immediate corrective actions taken to 
address areas of failure. This will limit pollution events in the receiving Orange River. [Insert: it is noted that 
the proposed upgrade and expansion works excludes the emergency overflow dam]. 

o The emergency overflow dam is subject to sludge accumulation lowering the capacity of the structure. This 
sludge needs to be removed on a bi-annual basis or more frequently should increased frequency be 
required to create additional capacity. [Insert: it is noted that the proposed upgrade and expansion works 
excludes the emergency overflow dam] 

o The emergency overflow dam recycle pump station should be regularly serviced to avoid failure of the pump 
during critical periods and subsequent increased pollution input events in the receiving Orange River. 
[Insert: it is noted that the proposed upgrade and expansion works excludes the emergency overflow dam] 

o All contractors and employees should undergo induction which is to include a component of environmental 
awareness. The induction is to include aspects such as the need to avoid littering, the reporting and 
cleaning of spills and leaks and general good “housekeeping”. 

o During construction contractors used for the Project must have spill kits available to ensure that any fuel or 
oil spills are clean-up and discarded correctly. 

o Have action plans on site, and training for contactors and employees in the event of spills, leaks and other 
impacts to the aquatic systems. 

o As much material must be prefabricated and then transported to site to avoid the risks of contamination 
associated with mixing, pouring and the storage of chemicals and compounds on site. 

o All chemicals and toxicants during construction must be stored in bunded areas. 
o All machinery and equipment should be inspected regularly for faults and possible leaks, and these should 

be serviced off-site. 
o Adequate sanitary facilities and ablutions must be provided for all personnel throughout the Project Area. 

Use of these facilities must be enforced (these facilities must be kept clean so that they are a desired 
alternative to the surrounding vegetation and watercourse). 

o Any materials excavated must not be deposited in the watercourse where it is prone to being washed 
downstream and smothering instream habitat. 

o No dumping of construction material on-site may take place. 
o All waste generated on-site during construction must be adequately managed. Separation and recycling of 

different waste materials should be supported. 
o A suitable stormwater plan must be compiled for the facility and implemented during the construction phase. 

This plan must attempt to displace and divert stormwater from the Project Area and discharge the water into 
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adjacent areas without eroding the receiving areas. It is preferable that run-off velocities be reduced with 
energy dissipaters and flows discharged into the local watercourses. This plan must be ongoing and 
adaptive based on on-site conditions. All stormwater infrastructure must be monitored and maintained 
addressing areas on non-efficacy. 

o It is preferred that during the operational phase, stormwater flows should pass through vegetated 
depressions and channels with stepped and vegetated swales for flow attenuation and phytoremediation 
before entering the watercourse. 

o During operation, the K-WWTW infrastructure must be routinely monitored for maintenance needs for the 
life of the Project. It is advisable that monitoring occur weekly during the dry season and daily during the wet 
season to identify any system failure which could lead to contamination of the groundwater and surrounding 
watercourses. 

o Sulphurous odours are normally the first indication that the WWTW is not functioning optimally. The source 
of odour must be investigated immediately and appropriate corrective measures taken. 

o During operation of the WWTW all sewerage infrastructure must be properly and regularly managed, 
maintained and operated throughout the life of the Project. 

o Any leaks and failures of the sewerage infrastructure must be fixed immediately, and areas rehabilitated as 
needed. 

o The existing plant and equipment must be brought up to full operational capacity. 
o Effluent quality must at a minimum be analysed monthly for the first two years after any upgrades and bi-

monthly thereafter. Appropriate corrective action must be taken if contamination is detected or if effluent 
quality does not meet discharge standards. 

o An independent professional wastewater treatment specialist should be appointed to monitor and audit the 
WWTW on a regular basis and ensure the quality of final effluent conforms to legal DWS’ quality standards 
in terms of the National Water Act (Act No. 36 of 1998) for both discharge and irrigation (downstream 
users). 

• Mitigation for Erosion & Sedimentation: 

o All removed soil and material must not be stockpiled within water resources. Stockpiling should take place 
outside of the water resources. All stockpiles must be protected from erosion, stored on flat areas where 
run-off will be minimised, and be surrounded by bunds. 

o Install sandbags around soil stockpiles to prevent soils washing into water resources. 
o Document the soil profile on removal and ensure the soil is backfilled in the same horizon order in which it 

was removed. 
o Ensure that topsoil is appropriately stored and re-applied. 
o Make sure that the soil is backfilled and compacted to appropriate geotechnical specifications for the Project 

Area. 
o Signs of erosion must be addressed immediately to prevent further erosion of the upgraded infrastructure. 
o Temporary and permanent erosion control methods may include silt fences, flotation silt curtains, retention 

basins, detention ponds, interceptor ditches, seeding and sodding, riprap of exposed embankments, erosion 
mats, and mulching. 

o Any exposed earth should be rehabilitated promptly by planting suitable vegetation (vigorous indigenous 
grasses) to protect the exposed soil. 

o Landscape and re-vegetate all cleared areas as soon as possible to limit erosion potential. 
• Mitigation for Alien Vegetation Establishment: 

o Quarterly vegetation rehabilitation surveys need to be conducted of the vegetation within the Project’s 
footprint. 

o An alien invasive plant management plan needs to be compiled and implemented prior to construction to 
control and prevent the spread of invasive aliens. This is particularly applicable for the area beyond the 
perimeter fence at the discharge area, as access through the access gate was limited by dense alien 
vegetation that has not been maintained. Subsequently the monitoring of the discharge point and 
associated infrastructure cannot be conducted. [Insert: it is noted that the proposed upgrade and expansion 
works excludes the discharge infrastructure]. 

• Recommendations: 

o A competent Environmental Control Officer (ECO) must oversee the construction and rehabilitation phase of 
the Project, with watercourse areas as a priority. 

o An infrastructure monitoring and service plan must be compiled and implemented during the operational 
phase. This will include monitoring all stormwater discharge points, energy dissipation structures, and 
stability of watercourse banks in the Project footprint, which must include 100 m of the river reach below the 
discharge point. 

o A biannual aquatic biomonitoring programme is recommended to determine the efficacy of the treatment 
facility while achieving National biodiversity goals. An aquatic biomonitoring programme is an essential 
management tool. The monitoring programme should be designed to enable the detection of potential 
negative impacts brought about by the effluent discharges.  



Appendix F: Impact Assessment F21 
 

5.17 Historical and Cultural Features 

The following impact assessment was extracted from the Phase 1 Cultural Heritage Impact Assessment Report 

(contained in Appendix D3 of the Basic Assessment Report). 

 

Table 8: Calculation of the impact on the identified heritage features (van Schalkwyk, 2021) 

Impact assessment 

As no sites, features or objects of cultural heritage significance were identified on the Project Area, 

there would be no impact as a result of the proposed development 

 

Nature: Loss of or damage to sites, features or objects of cultural significance 

 Without mitigation  With mitigation  

Extent  Site (1)  Site (1)  

Duration  Permanent (5)  Permanent (5)  

Intensity Minor (1)  Minor (2)  

Probability  Very improbable (1)  Very improbable (1)  

Significance  Low (8)  Low (8)  

Status (positive or negative)  Neutral  Neutral  

Reversibility  n/a n/a 

Irreplaceable loss of resources?  No No 

Can impacts be mitigated  n/a 

Mitigation: No further action required 

Cumulative impact: None 

 

5.18 “No-Go” Option 

Project life-cycle All phases of Project life-cycle. 

Activities Activities associated with the proposed upgrade and expansion works. 

Potential Aspects & Impacts Proposed Management Objectives / Mitigation Measures 

If the Project does not proceed, the 
objectives of the proposed upgrade 
and expansion, which include 
improving the operational efficiency 
of the K-WWTW and ensuring that 
the plant complies with the relevant 
standards in terms of effluent quality 
and sludge management, will not 
materialise. 

• Undertake the proposed upgrade and expansion works at the K-WWTW.  

 

 +/- Impacts Extent Magnitude Duration Probability Significance 

Before Mitigation - 
local to 

regional 
high long-term almost certain -3 

After Mitigation + 
local to 

regional 
high long-term almost certain +3 
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5.19 Cumulative Impacts 

5.19.1 Introduction 

A cumulative impact, in relation to an activity, means the past, current and reasonably foreseeable future impact of 

an activity, considered together with the impact of activities associated with that activity, that in itself may not be 

significant, but may become significant when added to the existing and reasonably foreseeable impacts eventuating 

from similar or diverse activities. 

 

Cumulative impacts can be identified by combining the potential environmental implications of the Project with the 

impacts of projects and activities that have occurred in the past, are currently occurring, or are proposed in the future 

within the Project Area. It is noted that the accurate characterization of the future state of the Project Area is 

inherently speculative to an extent, due to the dynamic nature of future decisions related to land use and growth, 

water use (consumptive, waste-related and encroachments), protection of terrestrial and aquatic biological 

resources, etc. 

 

Cumulative impacts are discussed below. 

 

5.19.2 Cumulative Land Use Impacts 

Cumulative impacts need to be considered in light of the Project’s aim to upgrade and expand the current K-WWTW, 

which was already built in the 1970’s, to increase its capacity to allow for the efficient operation of the plant according 

to the relevant standards. This also includes improving the quality of the effluent discharged by the plant to satisfy 

DWS’ effluent quality standards.  

 

The Dawid Kruiper Municipality’s Spatial Development Framework (SDF) of 2017 (shown in Figure 1 below) 

designates the area encompassed by the K-WWTW as a ‘sewage plant’ and further shows a 1000 m risk zone 

around the plant. The future planning for this area should aim to enforce the K-WWTW’s risk zone and to be aligned 

with the SDF. If this is the case, certain cumulative impacts that relate to the immediate vicinity of the K-WWTW and 

its surrounding environment may be avoided.  

 

5.19.3 Cumulative Soil Impacts 

Developments in the surrounding area will disturb surface soils, which may cause cumulative impacts in terms of 

erosion. The respective developments will need to implement the recommendations from geotechnical studies and 

make provision for suitable stormwater management and rehabilitation. Measures to manage impacts to soil are 

provided in Section 5.5 above and are also included in the EMPr (contained in Appendix G of the Basic Assessment 

Report). 

 

5.19.4 Cumulative Water Resources Impacts 

Although the focus of the Basic Assessment is not on the quality of the effluent, which is addressed through the 

Water Use Licence Application, it is recognised that the effluent from a wastewater treatment plant may contribute 

significantly towards the deterioration of the water quality in a receiving watercourse.  

 

From the perspective of the Orange River, cumulative impacts from the discharge of sub-standard effluent from the 

K-WWTW may include increased nutrient loading and inputs of toxic organic contaminants. This will lead to the 

alteration/degradation of aquatic habitat and biota. It will also impact on downstream water users, such as irrigators. 

It is emphasised that the proposed Project aims to ensure that the K-WWTW will discharge effluent of suitable 

quality, which will benefit the receiving river and downstream water users.  

 

5.19.5 Cumulative Terrestrial Biodiversity Impacts 

The areas earmarked for the upgrade and expansion works have been historically transformed/disturbed. Based on 

the Terrestrial Ecology Compliance Statement (contained in Appendix D1 of the Basic Assessment Report), the 

Project’s contribution to cumulative impacts to terrestrial biodiversity are not anticipated to be significant.  

 

5.19.6 Cumulative Heritage Impacts 

Due to the disturbed nature of the areas where the upgrade and expansion works are planned at the existing K-

WWTW, and according to the findings of the Phase 1 Cultural Heritage Impact Assessment Report (contained in 
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Appendix D3 of the Basic Assessment Report), the Project’s contribution to cumulative heritage impacts are not 

anticipated to be significant.  

 

5.19.7 Cumulative Transportation Impacts 

The construction period may cause traffic-related impacts in terms of the local road network, which will be associated 

with heavy vehicle construction traffic for the delivery of material and the transportation of construction workers. This 

may compound traffic impacts if other large-scale projects are planned during the same period, where the N14 and 

other roads in Upington will be used. 

 

Measures are included in the EMPr (contained in Appendix G of the Basic Assessment Report) to manage traffic-

related impacts that may be caused by the Project. 

 

5.19.8 Cumulative Air Quality Impacts 

The land surrounding the K-WWTW is vacant and rural in nature. The nearest receptors of malodour and other forms 

of air pollution include the residential areas of Lemoendraai and Belview that are located approximately 700 m and 

580 m to the west and north of the site, respectively, as well as land used for commercial agriculture that is located 

approximately 200 m to the east of the site. 

 

Measures are included in the EMPr (contained in Appendix G of the Basic Assessment Report) to manage air 

quality impacts that may be caused by the Project. 

 

Odour control measures at the K-WWTW will be identified during detail design phase, which will serve to manage 

cumulative air quality impacts. 

 

5.19.9 Cumulative Noise Impacts 

Construction associated with the Project along with construction activities of other developments in the greater area 

could potentially increase noise impacts on surrounding land uses. However, this is unlikely, due to the nature of the 

proposed upgrade and expansion works at the K-WWTW as well as the rural nature of the surrounding land. This 

impact will also be temporary in nature. It is further noted that noise is a localised issue that diminishes in intensity 

with distance from the source. Sensitive receptors to noise are similar to those that may be adversely affected by air 

pollution. Refer to a description of these receptors, in terms of surrounding residential areas, in Section 5.19.8 

above.  

 

The Project’s contribution to cumulative noise impacts are thus not anticipated to be significant. Measures are 

included in the EMPr (contained in Appendix G of the Basic Assessment Report) to manage noise impacts that may 

be caused by the Project. 

 

5.19.10 Cumulative Services & Utilities Impacts 

Developments in the area, including in the town of Upington, will increase the demand on public services and utilities. 

It will need to be determined whether adequate capacity exists to cater for each development through consultation 

with and applications (where relevant) to the relevant service providers, including the Dawid Kruiper Municipality and 

Eskom.  
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Figure 1: Dawid Kruiper Municipality’s SDF of 2017 

Kameelmond WWTW 


