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ABSTRACT

The wetlands are one of the most threatened ecosystems globally and locally, due to continuous
anthropogenic activities such as mining, urbanisation, agriculture and industrial developments.
With Mpumalanga having the majority of coal mining operations in South Africa, the wetlands in
this area face a substantial risk of encroachments leading to loss of their ecological health,
benefits, and integrity. The National Water Act (Act 36 of 1998) makes provision for competent
authorities to authorise the use of water resources, requiring the need to undertake wetland
impact assessments in support of water use license applications. The Wetland Impact
Assessment (WIA) is considered a specialist study which allows for competent authorities to make
informed decisions on the authorisation of water use, however, the quality of WIA reports has
been questioned by scholars in recent times. The aim of this research was to evaluate the report
quality of Wetland Impact Assessments undertaken for coal mines in Mpumalanga. The
evaluation sample consisted of n=15 wetland assessment reports which were evaluated against

a tailored review package.

The results showed excellent work done in certain review areas, but also inadequacies in other
review areas. The foundational review areas performed very well, this included the introduction
of project and purpose of the report, baseline description of the study area, and report referencing.
Other areas showed satisfactory results where there was some omission of information yet not
significant and this includes; the specialist expertise discussion, legislative framework and the
adequacy of information review areas. Even though there are well performing areas, it was noted
that other review areas were rated unsatisfactory, and these include; inclusion of a detailed impact
assessment (mainly impacts associated with the preconstruction phase of a development), and
the determination of wetland buffer zone. In addition, the methodology, discussion of results,

conclusions, and recommendation review areas showed moderate quality scores.

To overcome the outlined inadequacies, it is recommended that a checklist outlining all the
requirements of a wetland report be developed to support the existing legislative report
requirements. The list will include legislative requirements of the report, detailed impact
assessment with inclusion of significance of impact before and after mitigation, provision of buffer
maps as per the guidelines, discussion of rehabilitation measures, offset strategy requirements
where wetlands are likely to be destroyed and detailed monitoring plans. Through implementation
of the outlined recommendations, it is believed competent authorities will be able to make
informed decisions before the issuance of authorisations to water users and ensure the protection

of wetland ecosystems.
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KEY DEFINITIONS

Development: Any activity which alters the existing land uses and changes the current
environment, and may lead to significant impact on the receiving environment, is defined as
development (Brundtland, 1985).

Ecological Importance and Sensitivity (EIS): is a term referring to the evaluation of the
ecological significance and vulnerability of wetland ecosystems (Macfarlane et al., 2020).

Environment: The physical, ecological, archaeological, aesthetic, cultural, economic,
institutional, human health, biodiversity and social aspect of the surroundings of a person. It is
made up of (i) earth’s atmosphere, land and water, (ii) plants, animals and micro-organisms,
further includes any interrelations between (i) and (ii) (National Environmental Management Act,
Act 107 of 1998).

Environmental Impact Assessment: The process of identifying, predicting, evaluating and
mitigating the biophysical, social, and other relevant effects of development proposals prior to
major decisions being taken and commitments made (National Environmental Management Act,
Act 107 of 1998).

Environmental Assessment Practitioner: A professional who is independent, registered and
gualified to conduct environmental assessments, in addition, the practitioner manages, conducts,
and reviews EIA’s and related processes (National Environmental Management Act, Act 107 of
1998).

Overland sump: Refers to a type of water storage or collection system used in areas prone to

surface runoff.

Present Ecological State (PES): is a term used to describe the current condition or health of a

wetland ecosystem (Macfarlane et al., 2020).

Watercourse: A river or spring, a natural channel that carries water regularly or intermittently, a
wetland, lake, or dam that water flows into or out of, and any collection of water that the Minister

declares to be a watercourse (National Water Act, Act 36 of 1998).

Water resource: A watercourse, surface water, estuary, or aquifer is considered a water resource
(National Water Act, Act 36 of 1998).

Wet health: is a suite of tools developed to assess the present ecological state of wetland

ecosystems (WRC, 2020).
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Wetland: An intermediary zone between terrestrial and aquatic ecosystems, characterized by a
water table that remains close to the surface or by periodic inundation with shallow water (National
Water Act, Act 36 of 1998).

Wetland delineation: A process whereby wetland boundaries are mapped and defined using
soil, vegetation, and hydrology (DWAF, 2005).

Wetland impact assessment: An evaluation process used to assess the potential impacts of

proposed activities or developments on wetland ecosystems (Tekaligne, 2003).
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CHAPTER 1 INTRODUCTION

1.1 Background

Wetlands are important ecosystems that support a diverse and dynamic ecosystem of flora and
fauna while providing essential ecological services such as carbon storage, water purification,
flood regulation, and a host of biodiversity habitats (Balwan & Kour, 2021). Wetlands are a home
to different environments such as marshes, and floodplains, which are differentiated by their
unique hydrological characteristic features which occur either on a permanent, temporal, or
seasonal cycle (Brinson, 1993). Having established the importance of wetlands, these systems
are under continuous threat, not only from natural disasters such as floods, drought, fires,
landslides, earthquakes, hurricanes, etc., but also anthropogenic activities such as agriculture,
urbanization, extraction of mineral resources (mining related activities) and industrial processes
(Ballut-Dajud et al., 2022; Blann et al., 2019; Kennish, 2002; Mengesha, 2017). All these listed
anthropogenic activities cause harm to wetlands, and jeopardize the integrity and functionality of
the systems, which may lead to habitat loss, degradation of water quality, and decline in

biodiversity within the system (Kingsford et al., 2016).

Globally, wetlands are acknowledged for their critical ecological importance and are safeguarded
under international agreements such as the Ramsar Convention (1971), which emphasizes their
preservation and sustainable use (Finlayson et al., 2011). However, despite these protective
measures, wetlands worldwide face a multitude of threats stemming from human activities (Xu et
al., 2019). Several case studies support this statement; firstly the Junk et al. (2005) paper on the
Pantanal wetland in South America which highlights that the Pantanal wetland is one of the largest
wetlands which sits at the centre of the continent of South America, and it is one of the wetlands
within the continent which scores a high-level wetland-health status in terms of its ecological
conditions. Even though it is considered to still be in good ecological condition, the wetland is
threatened by increased human activities where large projects are undertaken within the
catchment, the projects include a hydro-electric power generation reservoir and agro-industries.
These developments have altered the Paraguay river tributaries by modifying the patterns of
discharge and loads of sediments in the system, and with these modifications, the system is at
risk of floods. The paper further details that the developments pose environmental risks such as
loss of natural biodiversity (habitat), species diversity, and pollution. In addition, the paper
concludes that the ecological conditions of the Pantanal wetlands are threatened due to increased
developments within the catchment, which have economic benefit to the human population and

further advise on sustainable development to ensure preservation of the wetland.



Secondly, Mengesha (2017) highlights the ecological importance and diversity of wetlands in
Ethiopia by firstly: outlining the conditions of the wetland and also emphasizing the important roles
played by wetlands, which include being a source of food, flood regulation and host to a variety
of biodiversity resource such as coal. The paper further outlined the human induced threats to the
Ethiopian wetlands, and this included: pollution through agricultural run-off, discharges from
industrial activities and mining related pollution. Secondly: the destruction of the wetland habitat
through urbanization, clearance of vegetation for agricultural activities and also infrastructure
development. Thirdly: the overexploitation of the wetland resource through overgrazing,
abstraction of water for irrigation and harvest of fuelwood. Fourthly: with disturbance of the
resource, invasive species may host the area, and this leads to loss of biodiversity and
functionality of the wetland. Lastly, climate change contributes to the vulnerability of wetlands in
Ethiopia through altered rainfall patterns and increased temperatures. All the stated threats lead
to the deterioration of wetland water quality, loss of biodiversity and alters the functionality of the

wetlands.

Zorrilla-Miras et al. (2014) assessed contribution of land-use impacts on the decline of ecosystem
services in the Dofiana marshland and estuary located in Southwestern Spain (1918-2006). The
researcher observed that intensive agriculture and illegal extraction of water have altered the
natural and semi-natural wetland area by 70%, and the remaining 30% was protected for the
provision of cultural services. With the alteration of the wetland area, the system has suffered
habitat loss, loss of species diversity, and flood regulation. In addition, continuous loss of the

wetland ecoservices may result in impacting the locals who use the system for cultural services.

In South Africa, wetlands are integral to the country’s biodiversity and water resources (Rebelo et
al., 2019). They support unique flora and fauna and contribute significantly to water purification
and regulation, flood control and groundwater recharge (Verhoeven et al., 2006). However, South
African wetlands are under considerable pressure due to agricultural expansion, urban
development and industrial activities, including mining (Mangoro et al., 2024). From data obtained
by Adeeyo et al. (2022), 47,89% of wetlands are prone to threat because they have been reported
to have low levels of protection and the South African Department of Forestry, fisheries and the
Environment (DFFE), through the South African National Biodiversity Institute (SANBI) protects
28,17% of wetlands within the country. For the purpose of this research, the focus will be on
wetlands which are impacted by coal mining and related activities in Mpumalanga. Mpumalanga
is located in the eastern reaches of South Africa and it is renowned for its abundant natural
resources, including substantial coal deposits and complex wetland ecosystems (Simpson et al.,
2019). Coal mining in Mpumalanga has experienced significant expansion over recent decades,

driven by both domestic and international demand for energy resources (Nel et al., 2023). This
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association of rich biodiversity and intensive mining activities has sparked considerable debate
and concern regarding the environmental sustainability of coal mining in the region, particularly

its impact on the invaluable wetlands (Shongwe, 2018).

By definition, a wetland is considered to be a water resource (Fretwell et al., 1996), and water
resources are governed by policies and legislations globally (Rogers & Hall, 2003). These may
include, but are not limited to, the African Convention on the Conservation of Nature and Natural
Resources (1968), Ramsar Convention on Wetlands (1971), UNESCO World Heritage
Convention (1972), Convention on Wetlands and Migratory Species (CMS) (1979), Convention
on Biological Diversity (CBD) (1992), (which gave birth to legislation such as the National
Environmental Management Act in South Africa), Water Framework Directive (WFD) of the
European Union (2000) and the Sustainable Development Goals (SDGs) (Goal 6 — Clean Water
and Sanitation and Goal 15 — Life on Land). South Africa is one of the most water stressed
countries on the African Continent (Duse et al., 2003), and the National Water Act (Act 36 of 1998)
(NWA), makes provision for the protection of water resources.

In an attempt to protect these water resources, such as wetlands, the NWA urges water users to
apply for authorisation from the Department of Water and Sanitation (DWS) before they
commence with activities which are likely to impact wetlands (Lemine, 2008). In terms of the NWA
there are five permissible water use authorisations namely: Schedule 1, which authorises the use
of water mainly for domestic purposes; General Authorisation (GA) which allows for the use of
water without a license, under specified conditions and within defined limits outlined in the General
Authorisation Gazette and must be registered with DWS before commencement of activities.
Existing Lawful Use (ELU) apply to any authorisation of water given by law, 2 years prior to the
commencement of the NWA. A license is not required to continue with ELU until a competent
authority requires the user to apply for a license. However a registration of the ELU authorisation
must be done with DWS; a Water Use License (WUL), which requires the water user to apply for
authorisation for activities outlined in section 21 of NWA. Lastly, section 22 of the NWA, details
the permissible water use without a license under certain conditions but ensures the use of water
does not impact the water resource or other users negatively. The main purpose of section 22 is
to ensure that there is a balance between individual water use needs and sustainable water

management.

Different water use authorisations each has an application process to follow. For the purpose of

this research we focus on the full water use license as per section 21 of the NWA. The WUL

application process is undertaken in line with its own requirements and procedures as prescribed

in the application and appeals regulations (DWS, 2017). These regulations require the applicant

to submit specialist studies in support of the application and may include studies such as hydro-
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pedological assessments, aquatic impact assessments, hydrology assessments, water balance
determination study, floodline determinations, stormwater management and wetland impact
assessments (WIA). Wetland Impact Assessments aim to ensure that the identification of impacts
likely to affect the water resource are assessed, discussed and mitigation measures are provided,

in order to assist decision makers on the approval or rejection of a licence.
1.2 Problem statement and rationale for the study

The global and local concerns about wetlands use are rooted in the fundamental understandings
of the critical ecological services that wetlands provide (Xu, et al., 2019). Even though wetlands
provide many benefits, they are amongst the most threatened ecosystems globally (Bassi, et al.,
2014). The loss of wetlands functionality may be due to challenges such as waste pollution,
urbanization, over-abstraction of groundwater, poor storm water management practices, lack of
policy enforcement and mining related activities (Barbier, 2011). Mining, especially coal mining
and its related activities, are associated with geological features that are naturally linked to the
presence of wetlands (Hayes, 2016). This is also the case for most coal mines in South Africa.
Mpumalanga hosts 81% of South Africa’s coal mines, and as stated in the background section of
this paper, coal mines are associated with wetlands, thus this makes Mpumalanga wetlands prone
to higher risks of impact (Centre for Environmental Rights, 2017; Majavu, 2023).

The South African government has adopted and implemented numerous policy-based
instruments to mitigate mining related impacts on wetlands. One such instrument is water use
licence authorisations which are supported by wetland impact assessments (Camden & Colloty,
2022). During the application process, a wetland specialist must be appointed to determine the
significant impacts of the proposed development on wetlands and suggest mitigation measures
to reduce the significance of these impacts on the wetland. This specialist report forms the basis
for the competent authority in deciding whether to authorise the water use or to reject the
application (Alberts et al., 2020). This suggests that the quality and substance of these specialist
assessment reports are crucial, as the decision-making relies extensively on the information

provided to make an informed decision (Bond et al., 2016).

Over the recent past years, scholars have questioned the quality of specialist reports submitted
for decision-making (Thiesing, 2001: Bond et al., 2016). However, literature also seems to
suggest that only a few of these studies have been published specifically on the quality of wetland
impact assessment reports which are submitted in support of policy-based implementation
instruments such as environmental impact assessment and water use authorisations (Sandham
et al., 2008). Therefore, this research aims to evaluate the quality of wetland impact assessment

reports for coal mines in Mpumalanga.



1.3 Research aims and objectives
From the problem statement above, the aim of this research is:

e To evaluate the quality of wetland impact assessment reports for coal mines in Mpumalanga.

In setting out to achieve the aim of the research, the following three research objectives have
been identified:
1. Objective 1: To develop a quality review package to assess the quality of wetland impact
assessment reports for coal mines in Mpumalanga;
2. Objective 2: To analyse the quality of wetland impact assessment reports for coal mines
in Mpumalanga using the developed quality review package; and
3. Objective 3: To make recommendations for improving the quality of wetland impact

assessment reports.
1.4 Scope of theresearch

This research only included evaluating the quality of selected wetland impact assessment reports
in support of water use licence applications. The review method implemented was a tailored
review package adopted from the Lee and Colley review package (Lee & Colley, 1992; Lee et al.,
1999). The tailored review package was informed by relevant water use licence legislation,
regulation and guideline documents. Insights from similar studies in related contexts also
influenced the tailored review package, namely the research done by Sandham, et al. (2008),
reviewing the quality of EIA reports for projects affecting wetlands; and research undertaken by
Hallatt et al. (2015); Swanepoel et al. (2019); Wentzel et al. (2023), where the researchers were
reviewing the quality of EIA reports in areas with rich biodiversity, and finally research done by
Sandham et al. (2022), reviewing the quality of EIA reports in areas considered to be protected

in Africa.

The research focussed mainly on the quality of wetland impact assessment reports undertaken
for coal mines within Mpumalanga and did not consider any other types of reports for any other
province within South Africa. A total of fifteen reports were included in the sample for evaluation.
A description of the methodology associated with the development of the tailored review package

and selection of the reports is included in Chapter 3 of this dissertation.
1.5 Assumptions and limitations

The following assumptions applied to this research:



¢ The availability of wetland impact assessment reports. It was assumed that there is a sufficient
number of wetland impact assessment reports available about coal mines in Mpumalanga for
analysis and evaluation. A sample of 15 reports was sourced using the website of the South
African Heritage Resources Information System (SAHRIS) and reports provided by

consultants, this ensured that a sufficient number of reports were evaluated.

e Accuracy of data. The assumption was made that the data contained within the wetland impact
assessment reports is accurate and reflective of the actual conditions and potential impacts

on wetlands resulting from coal mining activities.
The following limitations apply to this research:

¢ Single reviewer. The reports were reviewed by a researcher, who has 5 years’ experience
working as an EAP whereby exposure to wetland reports were extensive and has been
exposed to field delineation of wetlands as an assistant. In addition, the researcher is a
Registered EAP with EAPASA (Reg. No. 2020/1161) and also a Professional Natural Scientist
with SACNASP (Reg. No. 121047).

e The researcher has no experience in using the Lee and Colley review package, but through
peer review and validation from the assistance of the supervisor, we are confident that the

results of the analysis are valid and a true reflection on the report quality.

e The researcher was unable to undertake any ground truthing in terms of the wetland
delineation, yet the presence of delineation maps and the dates the specialist undertook the

site visit, was used as an indication of ground truthing.

e The Wet health results/scores and ecosystem service determinations could not be
recalculated to determine their accuracy, nevertheless the methodology to determine the
Present Ecological State (PES) and Ecological Importance and Sensitivity (EIS) was used

and results obtained.

e The specialists’ qualifications and expertise cannot be validated due to lack of public/free
accessible databases, but the discussion of specialist details provided an indication of the

specialists’ expertise.
1.6 Structure and outline of the dissertation

The dissertation is structured around five chapters and includes:



Chapter 1: Introduction

This chapter focus on the introduction of the study, background, provision of the problem

statement, the aim and objectives of the research, and the limitations and assumptions thereof.
Chapter 2: Literature review

This chapter provides an overview of literature related to the research topic. The literature review
was done in sub-themes to ensure that all key concepts of the research’s aim and objectives are
addressed. The topics covered in this chapter include origin and purpose of wetland impact
assessment (international and local instruments used), the relationship between coal mining and
wetlands and an overview of wetland impact assessment (the process of undertaking a wetland
impact assessment and gaps in knowledge in integration of WIA as a specialist report in South
Africa).

Chapter 3: Methodology

This chapter provides a description of the research approach and the methodology implemented
to gather data, analyse data, and how the results are presented.

Chapter 4: Results and discussion

The results obtained through the implementation of the said methodology are presented in this

chapter and discussed in accordance with relevant literature.

Chapter 5: Conclusion and recommendations

This chapter draws conclusions based on the results obtained. It further provides
recommendations to improve the quality of wetland impact assessment reports. The chapter also

concludes with potential research topics which may be explored in the future.



CHAPTER 2 LITERATURE REVIEW

This chapter provides an overview of all key concepts and previous research related to the topic
under investigation. Firstly, the relational use of the term “wetland impact assessment” and
“‘wetland delineation” is discussed. Secondly, the origin and purpose of wetland impact
assessment is explained. Thirdly, the relationship between coal mining and wetlands is explored.
Lastly, the overview of wetland impact assessments and factors affecting the quality of these
assessments, with inclusion of the discussion of previous research related to this research is

considered.
2.1 Relational use of the terms “wetland impact assessment” and “wetland delineation”

Wetland impact assessment is defined as the process used to assess potential impacts a
proposed development or any activities within a wetland boundary may have on the wetland

biodiversity, health, water quality and ecosystem services (Tekaligne, 2003).

Wetland delineation is defined as a process whereby a wetland boundary is mapped out and

defined using hydrology, soil, and vegetation indicators (DWAF, 2005).

These terms are widely used within the South African context. The NEMA EIA Regulations, 2014
(as amended) widely use the term “wetland impact assessment” whereas the WULA Regulations
(GNR 267 of 2017) use the term “wetland delineation”. Even so one needs to delineate the
boundary of a wetland unit before determining the extent of impact and determining buffer areas.
Therefore, the term “wetland impact assessment” is used as an umbrella term which covers
various aspects, such as identification of wetlands, delineating wetland boundaries, assessment
of impacts, wetland functionality and integrity assessment and mitigation and management
strategy implementation (Obele, 2010). In addition, the title of this research refers to the wetland
impact assessment process, yet the review of reports was not only limited to the impact

assessment reports, but also included the wetland delineation report requirements.
2.2 Origin and purpose of wetland impact assessment

The origin of wetland impact assessment is embedded in the broader development of
environmental impact assessment (EIA), which emerged in the 1970s (Glasson & Therivel, 2013).
Internationally, the EIA process was introduced in 1969 in the United States of America, through
the adoption of the National Environmental Policy Act (NEPA) (Robinson, 1991). The EIA process
was introduced with a purpose to systematically identify positive and negative impacts that a

proposed development may have on the environment and include mitigation measures where



possible, and the process also explored alternatives (technological, site, off-sets, etc.) (Nita, et
al., 2022).

Local and international governments have adopted and implemented policies for managing
impacts posed on wetlands by proposed developments. The following section focused on
discussing both the global and local instruments which are adopted to manage impacts on

wetlands caused by coal mining related activities.
2.2.1 International instruments for the management of wetlands

Coal mining is an internationally important industry that provides essential energy resources but
often poses great environmental challenges, especially regarding wetland ecosystems
(Garbellini, 2023). There are several international instruments which provide support to
management of wetlands, including the Ramsar Convention (1971), which was signed in Ramsar,
Iran and its main goal is the conservation and sustainability of wetlands, to ensure their future use
through understanding their importance and the services they provide such as cultural, ecological,
and economic significance (Bowman, 1995). Ramsar also has wetlands that are internationally
recognised and are protected based on their unique ecosystem and biodiversity. The Verloren
Vallei Nature Reserve is one of the areas listed as “protected areas” by Ramsar in Mpumalanga
(Loock & Swanepoel, 2019). Secondly, the UNESCO World Heritage Convention is also one of
the instruments which protects wetlands on the bases of their universal value (Meskell, 2013).
Thirdly, the Convention on Biological Diversity (CBD), which was signed into legislation in South
Africa in 1993 with the CBD’s core focus as conservation of biological diversity of wetlands
(Secretariat of the Convention on Biological Diversity, 2001). Lastly, the Convention of
International Trade in Endangered species (CITES), which focuses on the protection of
endangered species from international trade, and this includes fauna likely hosted by wetlands
(Ong, 1998).

There is integration of WIA’s into Water Use Authorisation applications for mining related projects
from a global perspective. Wetland impact assessments are an integral component of water use
authorisations, licences, permits, rights, consents etc, which are obtained for coal mining related
projects internationally, aiming to assess and mitigate potential impacts on wetland ecosystems
(Lemine, 2020). These assessments evaluate changes in hydrology, habitat loss, and water
quality resulting from coal mining activities (Bedford & Preston, 1988). International studies
emphasize the importance of integrating wetland considerations into coal mining licences,
permits, rights etc, to ensure the sustainable management of natural resources and compliance

with regulations (Garbellini, 2023; Webster, et al., 2015). By incorporating WIA findings into



decision-making processes, regulatory authorities can balance economic development with

wetland conservation objectives (Olorunfemi, 2017).

There are challenges and opportunities for integration of WIAs in some international projects
requiring water use authorisations, licences, rights, permits, etc. These challenges include
variations in regulatory frameworks, technical capacities and stakeholder engagement practices
(Kabogo, et al., 2017). International collaboration and knowledge exchange are crucial for
addressing these challenges and promoting best practices in wetland impact assessment and
management for coal mining (Darwall, et al., 2018). By sharing experiences and lessons learned,
countries can enhance their capacity to conduct WIAs effectively and achieve shared quality
reports which are related to coal mining regions (Gardner & Finlayson, 2018).

In conclusion, WIAs play a vital role in supporting water use authorisation processes for coal
mining projects worldwide. By integrating wetland considerations into decision-making
frameworks, regulatory authorities can promote sustainable development practices that balance
economic growth with wetland conservation. International integration and knowledge exchange
are essential for overcoming challenges and advancing the science and practice of wetland

impact assessment in coal mining areas.
2.2.2 South African instruments for the management of wetlands

South Africa boasts a rich diversity of wetlands, encompassing approximately 2.4% of its total
land area (Mthiyane, 2020). These wetlands are classified into several types including estuarine,
coastal, inland freshwater and mountain wetlands (Ollis et al., 2012). Each type supports unique
flora and fauna adapted to specific hydrological conditions and play a critical role in maintaining
biodiversity, regulating water quality and quantity, mitigating floods and droughts, and for carbon

storage (Hey et al., 2012).

The management of wetlands in South Africa is primarily governed by, but not limited to, the
following legislations and regulation: Environmental Impact Assessment Regulation of 2017, (as
amended) as governed by the National Environmental Management Act (Act 107 of 1998), where
the details and contents of specialist studies are outlined in Chapter 6 of the EIA regulations,
where the National Environmental Management: Biodiversity Act (Act 10 of 2004) protects the
biodiversity of a wetland ecosystem; and the National Water Act (Act 36 of 1998) which provides
the requirements of authorisation for any development likely to impact a water resource. These
Acts, regulations and policies provide the legal framework for the protection of wetland

ecosystems and ensures that report quality meets an acceptable standard (Sinthumule, 2024).
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The latest Environmental Impact Assessment Regulations (2014, as amended in 2017) do not
provide a detailed guideline on delineating and assessing wetlands, however, it lists the content
structure of Specialist Report. The contents are provided in Chapter 6 of the Regulations
(Camden, & Colloty, 2022). The National Environmental Management: Biodiversity Act promotes
the protection of wetland biodiversity (Lemine, 2021), and it requires environmental impact
assessments (EIAs) for activities that may impact wetlands and promotes the establishment of

protected areas and biodiversity stewardship initiatives (Lemine, 2018).

The National Water Act (Act of 1998), regulates water resources in South Africa, including those
associated with wetlands (Mthiyane, 2020). It requires that water use licences are obtained for
activities affecting wetlands and prescribes the contents of wetland delineation reports (Duse et
al., 2003). The regulations regarding the procedural requirements for WULA and appeals (2017)
gazetted by the Department of Water and Sanitation outline the contents of a wetland delineation
report. This content includes: introduction of the project and purpose of the study, terms of
reference of the study, the gaps in knowledge, discussion of study area (maps, coordinates, SG
codes, etc.), specialist expertise, aims and objectives of the study, methodology of undertaking
the delineation, results discussion of the delineation, impact assessment, conclusions and

recommendations, and lastly the reference list of cited sources.

In support of the NWA, there are institutions in South Africa which promote the protection of
wetlands through guidelines and methods. Firstly, the SANBI Wetland Classification System
provides a mechanism of how different wetland ecosystems can be classified. This system
classifies wetlands as: valley-bottoms (channelled and unchanneled), depression wetland (pan),
seepage wetland, and floodplains. Secondly, the Department of Water Affairs (DWAF)
(2005/2008) provides a wetland assessment criterion, for field assessment and identification; and
provides a national wetland classification system. Lastly, the Water Research Commission (WRC)
has developed a Version 2.0 WET-Health tool (2020), which is used to determine the present
ecological state, ecological importance and sensitivity, and determine the wetland offset hectare
equivalent value. With all these tools combined, a specialist produces a wetland report which will
be used as a base for protection of a wetland environment from any encroachment or disturbance
and if a disturbance cannot be avoided, mitigation measures are provided, which may also include

an offset study (Macfarlane, et al., 2014).

In addition to the outlined legislation and regulations for the management of wetlands, there are
policies and guidelines which aim for the protection of wetlands, namely: the National Wetland
Action Plan (NWAP) which was developed under the auspices of the Department of Forestry,
Fisheries and the Environment (DFFE) and provides strategic guidance for wetland conservation

and management. It aims to improve coordination amongst stakeholders and enhance knowledge
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sharing on wetland issues (Malan & Day, 2005). Secondly, an analysis of the provincial policies
in South Africa. Provinces have developed their own policies and guidelines tailored to local
wetland contexts. For instance, the Western Cape Provincial Wetland Conservation Policy
emphasizes the protection of unique wetland ecosystems in the region through targeted
management and conservation efforts (Berliner & Desmet, 2007). Lastly, there are wetland
management strategies which are implemented by local municipalities and conservation
authorities. These strategies integrate local stakeholder participation, scientific research, and
adaptive management practices to address local wetland issues effectively (Grygoruk & Rannow,
2017). Coal mines are associated mostly with wetlands (Newton et al., 2020); and the following

section further discusses the interrelation between coal mining and wetlands.
2.3 Coal mining and wetlands

Wetlands are among the most productive ecosystems on earth, providing ecosystem services
(Xu, et al., 2020). These services include trapping of sediments, maintenance of biodiversity,
controlling of erosion, carbon storage, removal of nitrate and phosphate, assimilation of toxins,
floods control, cultural and spiritual attributes, education and research, food cultivation, tourism
(aesthetics) regulation of channels and water supply (Kotze, et al., 2022). However, with their
great benefits, they are increasingly threatened by anthropogenic activities, including coal mining
(Newton et al., 2020). Coal seams are commonly found in areas that are wetlands or that the
formation of coal seams is often linked to wetland environments (This refers to the geological
process, where peat, which forms in wetland conditions (such as bogs or swamps), eventually
transforms into coal over millions of years under specific pressure and temperature conditions).
The association suggests that wetlands play a significant role in the creation of coal seams. With
the knowledge of coal seams being linked to wetland rich environments, coal mining operations
pose significant environmental challenges in wetland areas, including habitat destruction, water
pollution, and disruption of hydrological processes (Takarz & Dulin, 1994). Figure 2-1 below
shows how mining related water may come in contact with natural surface water and there is a
clear indication that there will be loss of certain ecosystem services which were provided by the
wetlands within this area before the commencement of mining activities. Understanding and
addressing these challenges are essential for minimizing the negative impacts of coal mining on

wetland ecosystems and promoting resource management practices which are discussed below.
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Figure 2-1: (Top left): Main inflow channel from the conveyor system to the overland sump. (Top

right): View of the inflow channel into the overland sump showing coal fines and sediment buildup.
(Middle left): Close-up of sediment accumulation in the sump. (Middle right): Seepage visible
below the wall of the overland sump. (Bottom left): White residue on the soil about 100 meters
downslope from the overland sump. (Bottom Right) View of the Krapfontein clean water dam,
located around 330 meters downslope from the overland sump. (Source: Wetland Consulting
Services (Pty) Ltd., 2019)
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Habitat destruction: Coal mining activities often involve the clearing of vegetation and
excavation of land, resulting in the destruction of wetland habitats (Scanes, 2018). This loss
of habitat can have devastating consequences for the flora and fauna that depend on wetlands
for survival, leading to declines in biodiversity and ecosystem function (Shongwe, 2018;
Newton et al., 2020). Implementing measures such as habitat restoration and conservation
offsets can help mitigate the impacts of habitat destruction caused by coal mining operations
(Kujala et al., 2015).

Water pollution: Coal mining can result in the release of various pollutants into wetland
ecosystems, including heavy metals, sediment and toxic chemicals (Rai, 2008). These
pollutants can contaminate surface water and groundwater, affecting water quality and posing
risks to aquatic organisms and human health (Bi et al., 2007; Sheoran & Sheoran, 2006).
Implementing thorough water management practices, such as the installation of
sedimentation ponds and the use of advanced treatment technologies, can help reduce the
risk of water pollution from coal mining activities (Qu & Fan, 2010; Shi et al., 2021; Younger
& Wolkersdorfer, 2004).

Hydrological processes of wetlands: Coal mining operations can disrupt the natural
hydrological processes of wetland ecosystems, leading to changes in water flow patterns,
groundwater recharge rates, and wetland hydroperiods (Jiang & Chui, 2022; Volik, et al.,
2020; Wescoat, 2017; Younger, 2004). These alterations can have far-reaching
consequences for wetland vegetation, wildlife habitat and ecosystem stability. Implementing
hydrological monitoring programs and employing sustainable land-use planning techniques
can help minimize the disruption of hydrological processes caused by coal mining activities
(Euliss, et al., 2008; Volik, et al., 2020; Yang, et al., 2015).

Cumulative impacts on wetlands: In addition to direct environmental impacts, coal mining
activities can also contribute to cumulative impacts on wetland ecosystems when combined
with other stressors such as urbanization, agriculture and climate change (Newton et al., 2020;
Xiong et al., 2023). Understanding the cumulative effects of multiple stressors is essential for
developing effective management strategies that safeguard wetland health and resilience in
the face of increasing anthropogenic pressures (Hemond & Benoit, 1988; Khelifa et al., 2022;
Ostrowski et al., 2021).

2.4 An overview of wetland impact assessments (WIA)

A WIA is considered to be a systematic assessment of impacts that a project or development may

have on a wetland ecosystem (Acreman & Miller, 2007). In line with mining activities, the wetlands
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are impacted through the alteration of the topography and development of new gradients in water
quality and hydrology (Knutsen, 2014). Whether a development is taking place inside a wetland
or in the catchment area surrounding one, it will influence the wetland according to its kind and
scale, and each of the wetland services will be affected and may even disappear entirely (Kotze,
et al., 2020).

Wetland impact assessment has objectives that are followed to ensure a professionally written
and investigated report. This includes, but is not limited to, the following (Phillips & Madlokazi,
2011):

¢ Identify and characterize the wetlands present within or near the project area.

o Evaluate the potential direct and indirect impacts of the proposed project on wetland
resources.

e Assess the significance of these impacts on wetland functions and values.

e Propose measures to avoid, minimize or mitigate adverse impacts on wetlands.

¢ Ensure compliance with relevant environmental regulations and permit requirements.

The WIA usually involves first undertaking a desktop assessment of the study area, through the
use of spatial databases (such as Google Earth, aerial photographs), National Freshwater
Ecosystem Priority Areas (NFEPA databases — Figure 2-3), and existing literature. The desktop
study is followed by a field survey to ground-truth the wetland boundaries, vegetation types,

hydrological patterns and wildlife habitat (Rountree et al., 2007).

Based on the findings of the assessment, recommendations are made to minimize or mitigate
adverse impacts on wetlands. This could involve adjusting project designs, implementing best
management practices during construction, compensating for lost wetland functions through
restoration or creation of new wetlands (wetland offset strategy), or obtaining permits and

approvals from competent authorities (Rountree et al., 2007).
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Figure 2-2: Inland wetland and estuarine ecosystems of South Africa (Source: Van
Deventer et al., 2020)

2.4.1 Processes of undertaking a wetland impact assessment

Wetland impact assessments are often required as part of the environmental review process for
diverse types of projects, including infrastructure development, land use planning, agriculture,
and mining (Jones et al., 2009). They are essential tools which aim to balance the needs of human
activities with the preservation and protection of wetland ecosystems (Hak, et al., 2016). Wetland
impact assessment reports play a significant role in the water use application process, ensuring
that proposed projects are evaluated comprehensively for their potential impacts on wetland
ecosystems (Sandham et al., 2008). During the WULA process, the incorporation of WIAs is to
provide competent authorities with a detailed assessment of impacts associated with a proposed
development, therefore, to ensure protection to wetland ecosystems there is a need to ensure
these impact reports are of good quality, to avoid loss of ecosystem services (Alberts et al., 2020;
Bond et al., 2016; De Villiers, et al., 2008).
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Undertaking a wetland impact assessment involves a systematic evaluation of potential effects of
proposed activities on wetland ecosystems (Preston & Bedford, 1988). The process begins with
a baseline study, where a comprehensive baseline assessment of biophysical characteristics,
ecological functions, and socio-economic values of the wetland are undertaken, utilizing spatial
data such as the NFEPA (WRC, 2011/2021) (Van Staden, 2023). A site verification is undertaking
where the existence of wetlands is confirmed and the wetland boundary is delineated using the
practical field book by WRC/DWAF (2005). Following a site visit, a report is compiled which will
detail an impact identification (which identifies direct and indirect impacts, considering cumulative
effects), and a predictive modelling and risk assessment is undertaken (DFFE, 2020). Based on
these findings, mitigation measures are proposed to avoid, minimize, or compensate for impacts,
supported by monitoring and adaptive management plans. The assessment culminates in a
detailed report that informs decision-makers and stakeholders, to recommend sustainable
management practices that safeguard wetland biodiversity and ecosystem services (DFFE,
2020).

2.4.2 Knowledge gaps on the inclusion of wetland impact assessment

Within the South African context, there are numerous research studies which have assessed the
quality of EIA reports associated with impacts on sensitive environments and receptors (i.e.
biodiversity and wetlands) (Sandham et al., 2018, Hallatt et al., 2015, and Swanepoel et al., 2019).
At the time of writing, very little research was observed to have been done for analysing specialist
studies (Wentzel et al.,, 2023), however evaluating wetland impact assessments research
undertaken within the context of WULAs could not be found. Research studies undertaken by
Hallatt et al. (2015); and Swanepoel et al. (2019) focused on quality of environmental impact
assessment reports with input from biodiversity assessments, whereas Sandham et al. (2008)
assessed the quality of environmental impact assessment where developments may have
negative impacts on wetlands. All these examples adopted and implemented a tailored Lee and
Colley review package of 1999, which was designed to achieve their objectives. The structure of
the review package consists of four hierarchical levels namely, Level 4 (overall assessment),
Level 3 (review areas), Level 2 (review categories), and Level 1 (sub-categories). Each level is
evaluated with performance ratings ranging from "A" (very well done/satisfactory) to "F"
(unsatisfactory). The evaluation uses symbols (A-F) to indicate performance, where A is well
performed and there are no important tasks left incomplete, B is generally satisfactory and
complete, with only minor omissions and inadequacies, C is considered to be just satisfactory
despite omissions and/or inadequacies, D rating shows that parts are well attempted but
considered unsatisfactory because of omissions or inadequacies, E is noted as Not satisfactory,

due to significant omissions or inadequacies, F rating is noted as Not satisfactory, since important
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task(s) are poorly done or not attempted. Lastly, is the rating Not Applicable (N/A) where the
review topic is not applicable or is irrelevant in the context of the report. A more detailed discussion

on the Lee and Colley Review package is provided in Chapter 3 section 3.4 below.

Through the use of the tailored Lee and Colley Review Package, Hallatt et al. (2015) it was
discovered that the results showed differential performance where review areas including public
engagement, monitoring plans, poor choice of season to gather data, and site alternative
assessment performed unsatisfactory. Whereas areas such as baseline assessment
(incorporating ecosystem process), and impact assessment showed satisfactory results and
these results confirmed international trends. Swanepoel et al. (2019), observed that the review
areas rated unsatisfactory included alternatives, public participation, impact assessment,
monitoring plans, and impact management, and satisfactory rated areas include specialist
expertise and collection of baseline data, Wentzel et al. (2023) noted that satisfactory rated review
areas included site baseline description and clear biodiversity reference and unsatisfactory rated
areas were poor public participation, lack of legal legislative framework, no site-specific monitoring
plans and wrong choice of season for field data collection. Sandham et al. (2008) observed that
review areas with satisfactory rating included specialist expertise, adequacy of information,
impact assessment and baseline description, and the area which rated unsatisfactory was results
discussion, and the study further recommended the use of a quality checklist to improve reports.
This checklist could potentially be included in future legislation for standardized EIA assessments,

particularly for wetlands.

Specialist studies are undertaken to support competent authorities in their decision making on
licences, authorisations, permits, etc., and the quality of these reports were questioned (Bond et
al., 2016; Thiesing, 2001). The specialist assessments often focus on the adequacy of field
surveys, data collection methods, and impact prediction models. To support this statement,
Rebelo et al., (2009) highlight the importance of incorporating remote sensing techniques and
Geographic Information Systems (GIS) to enhance the accuracy and efficiency of wetland
mapping and delineation in WIA reports. Similarly, Garbellini (2023) and Brown et al. (2021)
emphasize the need for standardized protocols and best practices in wetland assessment to

ensure consistency and reliability across different mining projects.

The inclusion of WIA is important, particularly for projects that involve water extraction, diversion,

or discharge activities (Calmeyer & Muruven, 2015). The Department of Water and Sanitation

(DWS) requires applicants to assess the potential impacts of their water use activities on wetland

ecosystems and demonstrate compliance with relevant water resource management principles

and legislation (Malherbe, et al., 2020). Wetland impact assessment reports provide valuable

information to support WUL applications, facilitating the identification of appropriate water
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allocation and usage practices that minimize adverse effects on wetlands and ensure long-term
water security (Moolman, et al., 2022; Nkutha, 2022). The WUL process is followed if a
development triggers a listed notice in terms of Section 21, water uses (NWA, 1998). In addition
to the water uses applied for GNR 704, it is intended to safeguard water resources and make
sure they are adhering to the regulations. To prevent pollution, the legislation lays out precise

conditions that mining companies and related activities must comply with.

In addressing the regulatory compliance, one key aspect of reviewing WIA reports in the mining
sector is evaluating their compliance with regulatory requirements and environmental standards.
Several studies have investigated the extent to which WIA reports align with legislative
frameworks and guidelines for wetland conservation and management. For instance, research by
Houdet and Chikozho (2015) examines the degree of adherence to EIA regulations and mitigation
measures in WIA reports for mining projects in a specific region. By identifying gaps and
inconsistencies in regulatory compliance, these studies provide valuable insights for improving
the effectiveness of WIA reports in ensuring legal compliance and environmental protection. In
assessing the predictive accuracy and long-term monitoring, which is another critical aspect of
evaluating WIA reports, anticipating wetland impacts and their effectiveness in long-term
monitoring and adaptive management is of the essence. Few studies have examined the reliability
of impact predictions made in WIA reports and the extent to which mitigation measures have been
successful in minimizing adverse effects on wetlands over time. Research by Kgare (2022)
evaluated case studies to assess the accuracy of impact predictions and the efficacy of mitigation
strategies implemented in response to mining-related wetland impacts, looking at the Victor
Khanye Local Municipality in the Mpumalanga Province. These studies underscore the
importance of incorporating monitoring and adaptive management components into WIA reports

to enhance their effectiveness in addressing long-term environmental impacts.

In every legislation or policy, there are challenges and opportunities. Despite the regulatory
framework in place, challenges persist in the effective implementation of WIA reports in EIA and
WUL processes in South Africa. These challenges include limited capacity for wetland
assessment and monitoring, inadequate enforcement of environmental regulations and
insufficient consideration of cumulative impacts on wetland ecosystems (Ma, et al., 2015;
Malekmohammadi, et al., 2014; Maltby, et al., 2013). Addressing these challenges requires
collaborative efforts among government agencies, industry stakeholders and civil society to
strengthen institutional capacity, improve compliance with environmental laws and promote
ecosystem-based approaches to water resource management (Roy, et al., 2011; Wardrop, et al.,
2013).
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2.5 Conclusion

In conclusion, the reviewed literature highlights the importance of strong methodological
approaches, regulatory compliance, and long-term monitoring in evaluating WIA reports in the
mining sector. By critically assessing the strengths and limitations of existing WIA practices,
researchers and practitioners can identify opportunities for enhancing the effectiveness of wetland
impact assessment and management in the context of mining activities. Continued research
efforts and interdisciplinary collaborations are essential for developing evidence-based strategies

to minimize the adverse impacts of mining on wetland ecosystems.
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CHAPTER 3 METHODOLOGY

This chapter will provide an overview of the methodology employed to gather data regarding the
quality of wetland impact assessment reports. The primary aim of the study is to assess the quality
of wetland impact assessment reports in coal mines within Mpumalanga. The chapter provides
the research approach, overview of the study area, selection of wetland impact assessment
reports, overview of the tailored review package and development of the review package for
assessing the wetland impact assessment reports.

3.1 Research approach

There are different approaches a researcher may adopt to achieve the aim of the research.
Amongst others they are qualitative, quantitative and mixed method approaches (Creswell &
Creswell, 2018). To achieve the set aim and objectives of the research a qualitative approach will
be implemented, which entails the gathering, analysing, and understanding of data that cannot
be easily converted into numerical values (Smith & Davies, 2010). The selected research
approach will be supported by the evaluation of documented information by implementing a tailor-

made review package based on the concept provided by Lee and Colley (1991).

It is now commonly acknowledged that when evaluating the quality of reports, the qualitative
research approach is used (Mays & Pope, 2000). The primary difficulties with this strategy are
twofold. First, choosing appropriate cases, and then, appropriately generalizing the findings.
Conclusions drawn from a statistical survey approach should not be overly generalized in order
to preserve external validity. Instead, the study adheres to a theory known as “replication logic”
(Yin, 2003), which contends that findings should be expected to repeat in the context of South

Africa under comparable circumstances.

Selecting the right research method is crucial for obtaining reliable results. For this research, the
document analysis method has been proposed. Bowen (2009) states that document analysis
provides a systematic approach to evaluate documents to derive meaning from them. This
method is suitable for the study, as it involves a thorough examination and analysis of different

wetland impact assessment reports.
3.2 Overview of the study area

The study was narrowed to focus on wetland impact assessment reports undertaken for coal
mines within Mpumalanga. There are approximately 130 mines in Mpumalanga of which fifty are
operational coal mines and collieries, making Mpumalanga the province with the highest number

of active coal mines in South Africa (XMP Consulting, 2017) (Figure 3-1).
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Figure 3-1: Distribution of coal mines (red dots) in relation to rivers and wetlands (blue pattens) in Mpumalanga
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3.3 Selection criteria for wetland impact assessment reports

There is no centralized database containing a completed number of wetland impact assessments
undertaken for coal mines in Mpumalanga, making it impossible to identify a representative
sample. The method followed in selecting the wetland impact assessment reports used in the
evaluation is explained below. The criteria applied in selecting the wetland impact assessment
reports:

e Only reports for coal mining related development.

e Only wetland impact assessment reports for projects which were undertaken to support
water use licence applications as per the NWA (1998).

¢ Wetland impact assessment reports associated with successfully completed WULA
(issued WUL).

o Wetland assessment report for projects undertaken post 2017, following the promulgation
of the WULA regulations (GNR. 267).

A total of fifteen reports were selected for evaluation which seems to be an appropriate number
considering similar research, (Sandham et al., 2008; Hallatt et al., 2015; Swanepoel et al., 2019;
Wentzel et al., 2023). Lastly, these reports were sourced from online servers such as SAHRIS,
mining companies and consulting companies. Table 3-1 below details the wetland impact

assessment reports included in the sample.

Table 3-1: Summary of the sampled reports

. Year
ID Project name Company ea
commenced
Development of an Underground Coal Mine Digby Wells and
A and Associated Infrastructure, near Hendrina, Associates (South 2017
Mpumalanga Province: Wetland Assessment Africa) (Pty) Ltd
Report
Wetland Specialist Report Isibonelo Colliery Wetland Consulting
B Wetland Baseline Assessment and Application | Services (Pty) Ltd 2019
of the GN509 Risk Assessment for Various
Existing Activities
c Proposed Exxaro Leeuwpan Mine Expansion, Limosella Consulting 2019
Delmas, Putfontein AH, Mpumalanga Province. | (Pty) Ltd
D Dorstfontein West Coal Mine Expansion: WaterMakers 2020
wetland impact assessment
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Year

ID Project C
roject name ompany commenced

Proposed Mining Rights Application for Limosella Consulting

E | Vogelfontein Colliery, Farm Vogelfontein 245 (Pty) Ltd 2021
IS, Mpumalanga Province
Wetland Impact Assessment for the Belfast Golder Associates

F | Expansion Project — Exxaro Coal Mpumalanga | Africa (Pty) Ltd 2021
(Pty) Ltd
Wetland Delineation and Water Use Risk WCS Scientific (Pty)

G | Assessment for a Proposed Vent Shaft at Seriti | Ltd 2019
New Denmark Colliery
N’komati Anthracite: Wetland Delineation & WCS Scientific (Pty)

H 2023
Impact Assessment Ltd
Bokgoni Colliery: Wetland Delineation and Wetland Consulting

| | Water Use Risk Assessment Report for the Services (Pty) Ltd 2020
proposed Dragline Walkway Crossing

] Dorstfontein West Coal Mine Expansion: WaterMakers 2019

Wetland Impact Assessment

Wetlands Impact Assessment for the Proposed | Digby Wells
K | Water Treatment Plant at the Klipspruit Environmental 2018
Colliery, Mpumalanga Province

Wetland Assessment Report for the Sazi Environmental
L | Oifanslaagte extension project (North block), Consulting 2023
Mpumalanga Province

N’komati anthracite: wetland delineation & WCS Scientific (Pty)

. 202
impact assessment Ltd 023

Wetland Assessment and Delineation report for | Sazi Environmental
N | the proposed mining areas within Wesselton I, | Consulting 2021
in the Ermelo District, Mpumalanga Province

Wetland Specialist Report: Stuart South Wetland Consulting

Colliery Services (Pty) Ltd 2018

3.4 Overview of tailored quality review packages

Internationally, and even in South Africa, review packages are frequently used to analyse or
assess the quality of environmental impact assessment reports to a certain criterion (Bond et al.,

2016; Lee et al., 1999; Sandham et al., 2008; Sandham et al., 2020).
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Through a review of the literature, it is evident that several studies have been conducted on the
evaluation of the quality of Biodiversity Impact Assessment Reports (BIAs), through the adoption
of a tailored Lee and Colley Review Package (Hallatt et al., 2015; Swanepoel et al., 2019; Wentzel
et al., 2023), which is widely used to evaluate the quality of Environmental Impact Assessment
Reports. A general environmental impact assessment report quality review package has
previously been created for South Africa, based on the Lee and Colley package (Sandham &
Pretorius, 2008). However, it is acknowledged that this general package must be modified to
examine the quality of environmental impact assessment reports in particular industries, in line
with wetlands and water management. From literature review, in the context of South Africa,
research was done which focused on the quality of EIA for projects which have a potential to
impact wetlands and the research was undertaken by Sandham et al. (2008). The paper assessed
four reports, the overall analyses of the reports showed both satisfactory and unsatisfactory
results and further recommended that EIA practitioners and authorities should utilize a quality
review checklist alongside existing guidelines to enhance project reports, particularly for those
impacting wetlands. This approach can be promulgated into future legislation, to ensure a
standardized assessment of wetlands EIA practice, enhancing report quality and addressing
crucial aspects.

3.4.1 Overview of the review package structure

The general approach involved listing review areas, categories, and sub-categories sequentially.
Performance scores were assigned to each level in an ascending order as outlined in Figure 3-2
below. From the hierarchy, level 4 details the overall assessment of the wetland Impact
assessment report; level 3 details the assessment of review areas; level 2 details the assessment
of review categories and level 1 is the assessment of review sub-categories (Lee et al., 1999).
Evaluating the quality of various assessment tasks, (sub-categories, categories, and areas), is
part of the quality review process starting with the lowest level of classifications (sub-categories).
Then, using these assessments as a foundation, the reviewer gradually advances from one level
to the next, applying increasingly sophisticated criteria to larger tasks and procedures in the
process, completing the report’s overall assessment. Using a standard criteria of assessment
symbols (A- N/A), the reviewer records the evaluation from applying each criterion on a collation
sheet (Table 3-2) (Sandham et al., 2008). To prevent reviewers from using rudimentary arithmetic
aggregation to obtain assessments at the higher levels of the assessment hierarchy, alphabetic
letters are used as symbols instead of numerals (Swanepoel et al., 2019). At each level in the
review hierarchy, the symbols A through C symbolize generally satisfactory performance (A: very

satisfactory, B: satisfactory, and C: just satisfactory), while the symbols D through F indicate
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generally unsatisfactory performance (Sandham et al.,, 2008). Detailed key performance

indicators were specified within each level and compiled for analysis.

‘ Overall Assessment ‘
1/ \2
1_1}‘ \1.2 2_1/ \2_2
NN /NN

| Review Sub-Categories ‘ 111112121122 211212221222

| Review Area ‘

| Review Categories

Figure 3-2: The Hierarchical structure of the Lee and Colley (1992) EIR review package

Table 3-2: List of assessment symbols (adapted from Lee et al., 1999)

Can be considered just satisfactory despite omissions and/or inadequacies

3.5 Development of atailored review package for the review of wetland impact

assessment reports

The Lee Colley review package has been used with a primary focus on assessing the quality of
environmental impact reports, particularly in the context of applications within the United Kingdom
(Barker & Wood, 1999; Lee & Colley, 1991; Lee & Dancey, 1993), and it has been applied
successfully in EIA review and Biodiversity input into EIA in South Africa (Hallatt et al., 2015;
Swanepoel et al., 2019; Wentzel et al., 2023). Specialist studies are included in the WULA reports
for decision-making, and these reports must adhere to specified legal requirements. Previous
research has been done to evaluate the quality of EIA reports (Hallatt et al., 2015; Swanepoel et
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al., 2019; Wentzel et al., 2023), and the Lee Colley review package method was adapted. For
the purpose of this research, which aims to evaluate the quality of WIAs, changes were made to
the generic Lee and Colley package at the review area and category level to incorporate wetland
related content. This study made changes to the generic Lee and Colley review package in their
research to tailor it specifically for evaluating Wetland Impact Assessments (WIAs). The original
Lee and Colley package was designed for general Environmental Impact Assessments (EIAS)
and needed modifications to better address wetland-related content and issues. These changes
were applied at the review areas and category levels to ensure the evaluation process accounted
for the unique aspects and legal requirements associated with wetland management. By adapting
the package, the study could more effectively assess the quality of WIAs, ensuring that they met
the specific needs and legal standards for wetland-related projects.

To determine the review areas and categories for this study’s review package, the South African
legislative guidelines in line with water use application mainly the National Water Act and its
associated regulations was used. This includes; the regulations regarding the procedural
requirements for water use licence applications and appeals (Department of Water and
Sanitation, 2017), the practical field procedure for identification and delineation of wetlands
riparian areas (DWAF, 2005), the SANBI wetland classification system series 22 (Ollis, et al.,
2013), Version 2.0 Wet-Health (Macfarlane, et al., 2020), the wetland ecosystem services scoring
document (Kotze, et al., 2020), the Macfarlane, et al. (2014) preliminary guideline document on
the determination of buffer zones for rivers, wetlands, and estuaries, and lastly, the south African
best practice guideline for wetland offsets (Macfarlane, et al., 2014). Based on these guidelines
the new review areas and categories were developed (see Annexure A). The review package
provides for three tiers from the overall assessment, which is the first being the review area,
second review category and third the review subcategory, for the purpose of this research, only
three tiers were used, which is the overview assessment, the review areas and review category
levels, e.g. from the overall assessment of WIAs, there’s Review area 2: Specialist expertise and
the area categories were 2.1 Qualifications, expertise and experience, 2.2 Details of specialist,
2.3 Declaration of independence, and 2.4 Validity of information. Table 3-3 below shows an
abbreviated comparativeness of the adapted review package alongside the original Lee and

Colley review package.

Table 3-3: Comparativeness of the tailored review package with the original Lee and Colley
review package.

Review Area Lee and Colley | Adapted Review Package
Review Package

Report introduction N N
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Review Area Lee and Colley | Adapted Review Package
Review Package
Specialist expertise N N
Adequacy of report information N
Baseline site description N N
Result discussion N N
Impact assessment discussions N N
Conclusions and recommendations N N

Included into the adapted Package

Review Area

Lee and Colley
Review Package

Adapted Review
Package

Comments

Legislative
framework

X

\/

It is assumed that the original Lee and
Colley framework assumed that EIA
processes were conducted within an
existing legal and regulatory context, and
there was no need to include a dedicated
review area to assess whether the
legislative framework was adequately
addressed.

For the tailored package, this area was
included because, in South Africa,
compliance with legal frameworks (e.g.,
NWA 1998, GN R267) is critical to the WUL
application  process, warranting a
dedicated review area.

Methodology

Wetland assessments involve technical,
scientific methods (e.0., WET-
EcoServices, EcoStatus, WET-Health)
that must be evaluated in detail. A
separate methodology area ensured
scientific credibility.

Study area

buffer

In South Africa, buffer zone requirements
are legislated and ecologically vital in
wetland  protection.  Assessing  this
component is key to compliance and
sustainability in WULSs, justifying having
this review area

References

Wetland reports act as scientific reports,
and through referencing other documents,
ensures clarity, credibility, and continuity of
knowledge.
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This Chapter addressed the development of a quality review package tailored to assess the
quality of wetland impact assessment (WIA) reports for coal mines in Mpumalanga. In achieving
Objective 1, the study successfully provided an overview of a structured review package by
incorporating wetland-specific criteria into the existing Lee and Colley framework. The refined
review package included review areas and categories relevant to wetlands, ensuring its
applicability to assessing WIAs was further discussed in Section 3.4. Regarding Objective 2, the
developed quality review package was applied to analyse existing literature. The two-tiered
approach, comprising review areas and review categories, allowed for a comprehensive
assessment of specialist expertise, report validity, and compliance with regulatory standards
(DWAF, 2005; Ollis et al., 2013; Macfarlane et al., 2020). This ensured that the analysis provided
a clear understanding of the strengths and weaknesses of the assessed reports.
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CHAPTER 4 RESULTS AND DISCUSSION

4.1 Introduction

This chapter provides results of the quality review undertaken on the fifteen (n=15) wetland impact
assessment reports compiled to support applications for water use licences in coal mining related
projects in Mpumalanga. As outlined in this research, the results have been analysed to achieve
the research set objectives, develop quality review packages to assess the quality of WIA reports,
analyse the quality of WIA reports, and make recommendations for improving the quality of WIA

reports. The methodology outlined in Chapter 3 was used to review the reports.
4.2 Results discussion for the overall wetland impact assessment reports

Firstly an analysis and discussion of the overall quality results for the sampled (n=15) wetland
impact assessment reports using the results from the collation sheet (Annexure B). The majority
(88%) of the reports have an overall rating of satisfactory (Rated A-C), whereas 12% depict a
rating of not satisfactory (rating D-F) (Figure 4-1). Table 4-1 shows the summary percentage of
the reports following the use of the tailor-made review package. Table 4-2 below classed the

review areas into satisfactory (A-C%) versus unsatisfactory rating (D-F%).

Overall quality of the WIA summary
100%
89%
90%
80%
70%
60%
50%

40%

% of WIA reports

30%

20%
11%

10% .
0%
Assessment Rating %

M A-C: Satisfactory ~ ® D-F: Not Satisfactory

Figure 4-1: The overall wetland impact assessment report quality ratings
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Table 4-1: The overall rating percentage of review areas for the WIA reports

Area

No. Review

Review Area

Rating %

Report Introduction

Specialist Expertise

Adequacy of report information

Legislative Framework

Baseline site description

Methodology

Result Discussion

Impact assessment discussions

©| 0O N| O O | W[ N|

Study Area Buffer

=Y
o

Conclusions and recommendations

=
=

References

Table 4-2: Overview of the review area results shown in percentages, with overall
satisfactory highlighted in green and unsatisfactory percentages highlighted in red

Rating %
Review Area A- | B-
A B |C |D |E|F |[NA|B%|C%

1. Report
Introduction 100 0| 0| 0]|0O]| O 0O |100| O
2. Specialist
Expertise 93 | 7|0|0|0]|O 0 |100| 7
3. Adequacy of
report information | 75 | 4 | 0 | O |0O| 3 | 18 | 79 4
4. Legislative
Framework 64 (18| 2 |10 | 3| 3 0 82 | 20
5. Baseline site
description 92 |0 | 8|0|0]|O0 0 92 8
6. Methodology 91 98
7. Result
Discussion 9% 0|1 ,1]0|0O0 0 98 1
8. Impact
assessment
discussions 50 | 2 | 6| 54|24 O 61 8
9. Study Area
Buffer 60 10| 3 | 4 |0|24| O 70 | 13

31

C- [D- |E-
D% | E% | F%
o] 0] o0
o] 0] o0
0| 0] 3
12 | 13 | 6
8 | 0] 0
2 1|0
11 | 9 | 28
7| 4|24




E%

F%

11

Rating %
Review Area A- | B- C-
A B |C |D |E|F [NA|B% |C% D%
10. Conclusions
and
recommendations | 64 16| 0 (0|11 | O 73 | 25 16
11. References 100 0| 0| 0|0]| O 0 |100| O 0

4.3 Results discussion of the 11 review areas

In this section the results and findings from analysing the 11 review areas with their review

categories for the wetland impact assessment reports are presented (Figure 4-2). A more detailed

discussion of the review areas is provided in the following sub-sections.

% of WIA reports
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References

Figure 4-2: Results of the 11 review areas
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4.3.1 Review area 1: Report introduction

This review area focuses on determining if the wetland assessment report contained a detailed
introduction of the projects and also the purpose of conducting the study. The results shows that
all the n=15 (100%) (Figure 4-3) reports did provide an introduction of the project and the purpose
of undertaking that wetland assessment and Rating A (well done). These results are compared
to the reports of Hallatt et al. (2015); Sandham et al. (2008); Swanepoel et al. (2019) and Wentzel
et al. (2023). Of the reports, over 50% were rated satisfactory (A-C), except for the reports
reviewed by Wentzel et al. (2023) which 63% of the reports were rated unsatisfactory (D-F)
(Annexure C). It can be noted that this area was rated satisfactory because a report introduction
section is a basic requirement in most reports, since it sets out the scope, purpose and basic

information of the discussed topic.

Review Area 1: Report Introduction

120
100%

100

80

60

40

% of the reports

20

A B C D E F N/A

Rating %

Figure 4-3: Results for Review area 1

4.3.2 Review area 2: Specialist expertise

Review area 2 focus on the expertise of the specialist who undertook the wetland assessment.
The analysis assessed if the specialist has a relevant natural science qualification, is registered
with the South African Council of Natural Scientific Professions (SACNASP) as a Professional
Natural Scientist (Pr.Sci.Nat.), and the validity of their registration can be confirmed from the
SACNASP website. In addition, the analysis looked at whether the report contained a signed
declaration of independence by the specialist. The results from the analysis show that 93% of the
reports are well performed (A rating) without any omission of important tasks, and 7% showed a
satisfactory rating (B) (Figure 4-4). For this review area all the analysed reports by other scholars

listed in Section 4.3.1, the report compiler’s expertise a rating of satisfactory was received except
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Wentzel et al. (2023) where 62% of the reports were rated unsatisfactory (D-F)(Annexture C).
100% of the analysed reports were rated satisfactory (A-C) in this review area, and this can be
explained by the fact that all specialists in South Africa are required to register with the South
African Council for Natural Scientific Professions (SACNASP). Through this registration process,
individuals must meet specific academic and professional qualifications to be recognized as
professional natural scientists. This ensures that wetland assessments are conducted by
competent specialists with the necessary expertise in natural sciences, thereby maintaining the
credibility and scientific rigor of environmental reports. In addition, the requirement for a signed
declaration of independence further reinforces the objectivity and ethical responsibility of

specialists in conducting assessments without bias or external influence.

Review Area 2: Specialist Expertise

100 93%
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Rating %

Figure 4-4: Results for Review area 2

4.3.3 Review area 3: Adequacy of report information

Review area 3 analysed whether the reports contained the terms of reference for the study, if
aims and objectives of the study are outlined, any gaps in knowledge, level of confidence
regarding the assessment, provision of limitations and assumptions, and lastly assessment of site
alternatives. From the results, 75% of the reports were rated A (well done), and 4% shows
satisfactory (B rating). In addition, 3% of the reports rated unsatisfactory (F), and there is a 18%
rating of not applicable (Figure 4-5), this was from the “site alternative assessment”, since in most
cases specialists are provided with a site alternative by either their client or proponent or the
Environmental Assessment Practitioner (EAP). For this review area the reports showed a variety
of ratings, with the current research scoring over 75% on satisfactory ratings, the Sandham et al.
(2008) report showed 100% satisfactory rating (A-C); Hallatt et al. (2015) rated satisfactory (A-C)
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that was 89% of the analysed reports and 11% unsatisfactory (D-F) for this review area.
Swanepoel et al. (2019), of the reports, about 46% rated unsatisfactory (D-F) in this area and
549% of the reports were satisfactory, and Wentzel et al. (2023) had 56% rated satisfactory, and
44% rated unsatisfactory (D-F). Lastly Wentzel et al. (2023) had a moderate rating with 56% being
rated satisfactory (A-C) and 44% being unsatisfactory (D-F) (Annexture C). The analysis results
showed that over 75% of the reports rated satisfactory (A-C) this could have been due to that
most specialist report writing requires that one outlines their reports objectives and gaps in
knowledge which speaks to the report purpose and scope. In addition, it is noted that this review
area was rated satisfactory because it is connected to the introduction review area, which typically
includes key components such as the terms of reference, study aims, and objectives, making it a

standard requirement in professional reporting.

Review Area 3: Adequacy of report information
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Figure 4-5: Results for Review area 3

4.3.4 Review area 4: Legislative framework

Review area 4 analysed the legislative requirements of a wetland assessment report. In the
literature review and introduction section, it has been discussed that for the purpose of this study
the NWA and its associated regulations are used as a baseline. In this review area, the description
of legal framework (national, provincial, and local) within the reports, discussion of related policies
and guidelines in relation to wetland assessments was analysed, and mainly the procedural
requirements were included in the report. The results show that 64% of the reports were well done
(A), 18% rated at B (satisfactory), 2% was satisfactory despite omissions (C), 10% of the reports

rated D, where certain parts were attempted but there were more omissions making them
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unsatisfactory, 6% of the reports were rated unsatisfactory (E-F) where there was no discussion
of legal framework (Figure 4-6). Sandham et al. (2008) did not have this review area in their
analysis, however Hallatt et al. (2015); Swanepoel et al. (2019) and Wentzel et al. (2023), did
analyse this area and their analyses showed an unsatisfactory rating (D-F). The satisfactory
performance of most reports in this review area indicates that a majority of specialists understand
the importance of incorporating the legislative requirements for wetland assessments. However,
the omission of key documents, such as the “Procedural Requirements for Water Use Licence
Applications and Appeals Regulations (GNR.267) of 2017” by other specialists, points to a gap in
awareness or application of current legal guidelines. This regulation is crucial as it outlines the
necessary procedural steps and requirements for wetland delineation reports, particularly in the
context of water use licensing. The omission of this document could be due to several factors,
including the fact that it is primarily used by Environmental Assessment Practitioners (EAPS) when
applying for water use permits or licenses as it outlines specialist studies “terms of reference”.
This lack familiarity with certain regulatory frameworks might result from the fact that many
specialists do not regularly deal with water use permits or the associated procedural guidelines,
especially if their work focuses primarily on ecological assessments rather than the regulatory
compliance aspects of development projects. Additionally, although the document is publicly
available, some specialists may not be actively engaged with the latest updates to regulations or

may not recognize the full scope of documents that need to be referenced in the reports.

Review Area 4: Legislative Framework

70 64%
60
£ 50
a
] 40
(]
S 30
s 18%
X 20 >
10%
10 2% . 3% 3% o
0 [
A B o D E F N/A
Rating %

Figure 4-6: Results for Review area 4

4.3.5 Review area 5: Baseline site description

Review area 5, the baseline description of the study site was analysed, and the main component
was to analyse whether the report made provision for the location of the study (this included
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coordinates, nearest town, municipalities, SG codes — where possible, etc.), provision of maps,
and photographs. The area further analysed the project description in relation to wetlands, and
lastly it looked at characteristics of the affected environment (geology, climate, topography, soils,
etc.). The results show that 92% of the reports performed well (A) showing that they did provide
a baseline description of the site; 8% of the reports rated C which was satisfactory with some
omissions which are within acceptable limit (Figure 4-7). Reports by Hallatt et al. (2015); Sandham
et al. (2008); Swanepoel et al. (2019) and Wentzel et al. ( 2023) for the baseline site description
rated as satisfactory (reports rating above 90%). It is noted that this review area rated satisfactory
because most specialists understand the fundamental importance of including key baseline
details such as the location of the study, coordinates, maps, photographs, and environmental
characteristics like geology, climate, topography, and soils. These elements serve as the
foundation for any environmental study, providing essential context for the reader. By clearly
outlining where the study took place, including specific geographic references such as
coordinates and proximity to nearby towns and municipalities, the report enables the reader to
understand the spatial scope of the assessment. The inclusion of maps and photographs also aid
in better comprehension and making the report more accessible and informative for readers who
may not be familiar with the site, and this showed the understanding that specialists had of the
study area. Moreover, this level of detail was essential for establishing a sound foundation for

impact assessments.

Review Area 5: Baseline site discription
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Figure 4-7: Results for Review area 5
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4.3.6 Review area 6: Methodology

In review area 6, the main analysis was the methodology used in undertaking the study. In
alignment with the National Water Act, the supporting documents outline what methodologies
should be included in the reports, this included: desktop wetland identification, field wetland
delineation using the DWAF (2005) field survey guidelines, determination of the wetland health
services, integrity and WET-Health using the Kotze et al. (2020) document, determination of PES
(Macfarlane et al., 2020), and EIS (Kotze et al., 2020), and provision of impact assessment
methodology with criteria used to assess the impacts anticipated. The results show that 91% of
the reports rated A (well done - satisfactory ), 7% were rated satisfactory (B), and 2% were rated
not applicable (N/A) since the determination of ecological classification and description was not
part of the report’s scope (Figure 4-8). All the discussed previous studies did not have this area
in their review areas. Methodology of a study in a report is a fundamental part, therefore it is noted
that this review area was rated satisfactory since the majority of the reports (91%) adhered to the
prescribed methodologies outlined in the National Water Act and supporting documents. This
indicates that researchers followed standardized procedures such as desktop wetland
identification, field delineation, wetland health and integrity assessments, PES, and EIS
determinations. The adherence to these established guidelines ensures consistency, scientific

rigor, and credibility in these assessments.

Review Area 6: Methodology
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Figure 4-8: Results for Review area 6

4.3.7 Review area 7: Results discussion

Findings of the study are discussed in Review area 7. In this area, an analysis of whether the

report had undertaken the site delineation (provision of a map), included the description of wetland
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units and provided their setting, discussion of the wetland soils, discussion of the wetland
functionality, provision of PES score and EIS assessment, and lastly a discussion of the site’s
water resources (these discuss rivers, NFEPA, catchments, etc.). The results show that 98% of
the reports are well done (rating A), 1% rated satisfactory with slight omissions (C), and 1% rated
as attempted but unsatisfactory (D) as some information was omitted and this included the
discussion of wetland soils (Figure 4-9). Only Sandham et al., (2008) had this review area in their
package, and the results are slightly different since this research scored 99% satisfactory rating
(A-C) whereas their study sits at 75% satisfactory rating (A-C). The WIA is an investigative study,
therefore results are to be provided within the report. Therefore, it is noted that this area performed
satisfactorily since the majority of the reports (98%) comprehensively. This high rating suggests
that report authors prioritized providing detailed and robust analyses in their reports, ensuring that
the findings were well-documented and aligned with best practices in wetland assessments.

Review Area 7: Result Discussion
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Figure 4-9: Results for Review area 7

4.3.8 Review area 8: Impact assessment discussion

Review area 8 provides a discussion of results of the impact assessment. In this section, the
study’s impact assessment discussion is analysed, and it included; impact discussion and
significance rating for the pre-construction phase, construction phase, operational phase, closure
phase, rehabilitation measures and monitoring plan. The results shows that 59% of the reports
were rated A (well done), 2% rated satisfactory (B), 6% rated satisfactory with slight omission of

information(C), 5% of the reports rated D (there was an attempt, but it is considered inadequate),
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4% rated E (unsatisfactory), and 24% reports were rated F (unsatisfactory) (Figure 4-10). The
unsatisfactory rating was mainly on reports not having assessed the pre-construction phase
impacts, since only n=2 reports assessed those impacts. The not applicable rating was because
of reports which were done for expansion of existing mining activities and there was no new
supporting infrastructure to be constructed. In addition, the monitoring plans or programs in the
reports were not detailed, only n=3 reports provided a detailed plan. In this review area the other
scholars’ showed a variety of analysis, the current study rated 67% (A-C) satisfactory and 31%
unsatisfactory, Sandham et al., (2008) rated this review area following the review of their 4 reports
as Satisfactory (100% rating of A-C), Hallatt et al. (2015) rated this area as satisfactory because
84% were rated A-C and only 16% of the reports were unsatisfactory (D-F), Swanepoel et al.,
(2019) rated this area as the most unsatisfactory since 69% rated D-F, and only 31% rated
satisfactory (A-C) Lastly Wentzel et al., (2023) rated this area to have 56% of reports as
satisfactory (A-C) and 44% unsatisfactory (D-F). Based on the results, it is believed that
specialists did not assess the pre-construction activities because this phase is often overlooked
not only in specialist studies but also in environmental impact assessments, especially when
projects involve the expansion of existing mining activities rather than new developments because
main focus is on construction activities, even though lack of proper site demarcation and
placement of signages to avoid sensitive areas may results in harm to sensitive environments.
Many reports may have focused primarily on construction and operational phases, assuming that
pre-construction impacts were minimal or already addressed in prior assessments. Additionally,
there may be a lack of clear regulatory requirements or guidelines emphasizing the need to
assess pre-construction impacts in detail. The results also showed that monitoring plans were
generally not well-discussed, this could be due to resource constraints or a lack of emphasis on
long-term environmental oversight in some reports. This aligns with findings from previous
studies, where impact assessment quality varied significantly, highlighting the need for improved

consistency in addressing all project phases comprehensively.
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Review Area 8: Impact assessment discussions
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Figure 4-10: Results for Review area 8

4.3.9 Review area 9: Study area buffer

Review area 9 analysed the delineated or assessed study area buffers. The review was aimed at
analysing if the reports contained an area or zone of safety in order to preserve the wetland
integrity and avoid encroachment by development activities. The buffer zone differs per area and
proposed activity undertaken, yet to achieve the objectives of this review area, there was a need
to see the buffer map showing the zone from the outer edge of the delineated wetlands, and also
look at whether the report has made use of the buffer zone determination document by Macfarlane
et.al. (2017). The analysed results shows that 60% of the reports were rated A (well done), 10%
were satisfactory (B), 3% rated C (satisfactory with minimal omissions), 4% of the reports rated
D (a task was attempted but there is more omissions of required information), and 23% of the
reports rated unsatisfactory (F) (Figure 4-11). The previously discussed studies did not have this
review area in their package. Based on the results, it is believed that specialists did not provide a
buffer area discussion because some specialists might have assumed that general environmental
management measures would be sufficient to protect wetlands without explicitly delineating buffer
zones. The variation in buffer zone requirements based on site conditions and project types may
have also contributed to inconsistencies in reporting, with some specialists possibly omitting this
aspect due to uncertainty in applying standardized buffer guidelines. Furthermore, the lower
inclusion of buffer maps and references to the Macfarlane et.al. (2017) document suggests that
either the methodology was not well integrated into practice, or there was a lack of access to

updated guidelines during report preparation.
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Figure 4-11: Results for Review area 9

4.3.10 Review area 10: Conclusions and recommendations

In Review area 10, the evaluation analysed whether the reports provided a conclusion statement
and recommendations to the competent authorities or not. The section analysed whether the
reports provided key management actions summary, the opinions of the specialist and finally, if
the report made mention of off-set strategy requirements where wetlands are likely to be
destructed. The results show that 64% of the reports are well done (A) in this section, 9% is
satisfactory (B), 16% is satisfactory with minimal omissions of essential information (C), and 11%
of the reports rated unsatisfactory (F) (Figure 4-12), where the specialist did not mention any
requirements for an offset. As a highlight in this section all reports provided summaries of key
management actions and also the specialist provided recommendations. The rating was low due
to the lack of discussion on the off-set strategy requirements. Sandham et al., (2008) did not
review this area, however the reports of Hallatt et al., (2015), Swanepoel et al., (2019) and
Wentzel et al, (2023) did and rated the reports as satisfactory (A-C). Some specialists did not
include wetland offset strategies, this might have been because specialists deemed that the
proposed development activities would not cause significant wetland destruction, and therefore,
an offset strategy was deemed unnecessary. If the impact was perceived as manageable through
mitigation measures, offset requirements may have been overlooked. In addition, specialists may
not have consistently applied wetland offset strategies due to varying interpretations of offset
guidelines or a lack of clear methodology for determining offsets as regulation enforcement is not

in place.
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Figure 4-12: Results for Review area 10

4.3.11 Review area 11: References

Review area 11 was the last assessed area, and the analysis was to determine whether the
reports contained a reference list of the cited documents. The results show that all the assessed
reports (n=15) were rated 100% (A) (Figure 4-13), showing that they all contained a reference
list. All the other previous studies did not have this review area in their package. It is believed that
proper citation of sources is a fundamental requirement in scientific reporting. Adhering to citation
standards ensures credibility, transparency, and traceability of the information used in the
assessment. Given that these reports rely on established methodologies, legislative frameworks
(such as the National Water Act), and previous studies, it is expected that authors would reference

these sources to support their findings.
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Figure 4-13: Results for Review area 11

4.4 Review arearesults summary

The quality review of the wetland impact assessment reports revealed varying levels of
compliance across different review areas. Overall, the foundational components of the reports
demonstrated strong adherence to reporting standards. Specifically, the report introduction
(Review Area 1) and references (Review Area 11) received the highest ratings, indicating
comprehensive background information and appropriate citation of sources. These findings
suggest that most reports met basic reporting expectations by clearly outlining the scope of the
study and referencing relevant literature and regulatory documents. Several review areas
performed satisfactorily, demonstrating an acceptable level of quality. These included specialist
expertise (Review Area 2), adequacy of report information (Review Area 3), methodology (Review
Area 6), and results discussion (Review Area 7). The high ratings in these areas suggest that
most reports were compiled by qualified specialists, provided essential project details, employed
appropriate methodologies, and presented findings in a structured manner. The adherence to
standardized methodologies, particularly those outlined in the National Water Act and supporting
documentation, further reinforced the reliability of these assessments. However, notable
unsatisfactory results were observed in key areas related to impact assessment and wetland
buffer determination. The impact assessment discussion (Review Area 8) exhibited
inconsistencies, particularly in the evaluation of pre-construction phase impacts and the adequacy
of proposed rehabilitation measures. This omission suggests a gap in the comprehensive
assessment of potential environmental impacts across all project phases. Similarly, the study area
buffer (Review Area 9) was frequently underdeveloped, with many reports failing to provide a

clear delineation of wetland buffer zones or reference established buffer determination
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methodologies. These shortcomings highlight the need for enhanced guidance on assessing and

mitigating potential environmental impacts, particularly in sensitive wetland ecosystems.

Moderate performance was noted in other key areas, including baseline site description (Review
Area 5), legislative framework discussion (Review Area 4), conclusions and recommendations
(Review Area 10). While these sections generally provided relevant information, inconsistencies
were noted in the level of detail and comprehensiveness. For instance, some reports did not
adequately discuss environmental characteristics relevant to the project site, while others omitted
crucial regulatory references or failed to include offset strategies for wetland disturbances. These
gaps indicate the need for greater standardization in the reporting of legislative and environmental

baseline information.
45 Conclusion

In summary, while the reviewed wetland impact assessment reports demonstrated strong
performance in foundational reporting areas, unsatisfactory ratings in impact assessment
discussions and wetland buffer determinations remain areas of concern. Addressing these gaps
through improved methodological guidance and regulatory enforcement could enhance the
overall quality and reliability of wetland impact assessments in coal mining-related projects.
Detailed recommendations are provided in Section 5.1.3.

Objective 3 was addressed by identifying gaps in WIA reports and proposing improvements to
enhance their quality which are discussed in detail in Section 5.1.3. By aligning the review criteria
with best practice guidelines and regulatory frameworks (Kotze et al., 2020; Macfarlane et al.,
2014), the research provides actionable recommendations to improve the quality of WIA reports

associated with WULSs for coal mining projects.
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CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

The aim of this research was to evaluate the quality of wetland impact assessment reports for
coal mines in Mpumalanga. A total of 15 reports were selected and evaluated using a tailored
review package. This review package was informed by relevant South African legislation,
guidelines and policies. The following section provides an overview of the three objectives of the
research, a summary of key findings, conclusions of the completed evaluation and discussions of

the results and concludes with recommendations on improving the quality of WIA reports.

5.1.1 Objective 1: Development of a quality review package to assess the quality of

wetland impact assessment reports

A tailored review package was developed using Lee and Colley (1999) as a base structure. For
the purpose of this research, the relevant WULA documents, legislation, policies and standards
were relied on in order to develop a tailored quality review package. This review package was
also informed by section 6 of the WULA Regulation (GNR 267) of 207 to ensure that all review
areas are covered, and the evaluation can be undertaken on the selected reports. Key Review
areas were designed using the South African regulations related to the water use licence
application process namely, the Procedural Requirements for Water Use Licence Applications
and Appeals Regulations (GNR.267) of 2017, the WET-Health, functionality, and Integrity
assessments documents (Kotze et al., 2020; Macfarlane et al., 2020, 2009, 2020), the Preliminary
Guideline for the Determination of Buffer Zones for Rivers, Wetlands, and Estuaries document
(Macfarlane et.al., 2017), the Classification System for Wetlands cation System for Wetlands and
other Aquatic Ecosystems in South Africa (Ollis, et al., 2013) and the practical field procedure for
identification and delineation of wetlands riparian areas (DWAF, 2005).

The tailored review package consisted of a total of eleven (11) review areas, including the report
introduction, specialist expertise, information adequacy, legislative framework, description of
baseline data, report methodology, discussion of results, impact assessment, buffer
determination, conclusion and recommendation and reference lists (see Annexure A). This
tailored review package was used to evaluate the n=15 selected wetland impact assessment

reports (see Objective 2).
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5.1.2 Objective 2: Evaluation of wetland impact assessment reports using a tailored

review package

The developed review package (see Objective 1) was used to evaluate the 15 selected wetland
impact assessment reports with the aim to determine their quality. The evaluation results indicated
variation in results, whereby some review areas have performed very well, others have performed
poorly, and other areas of report have moderate results. Inadequacies of these reviewed reports
were observed through this research, whereby some subcategories scored poorly in the reports
and this includes the impact analysis of the pre-construction phase, rehabilitation measures,
closure phase impact analysis, wetland offset strategy measures, monitoring plans and wetland
buffer zone determination. The monitoring plans lacked detailed discussion where monitoring
coordinates were not provided, responsible individuals and the frequency of monitoring were not
provided. Highest scores from the evaluation were from the reference list review category, and
other areas include discussion of the project introduction, purpose of the study, and specialist
expertise (qualifications, experience, and details of specialist). Terms of reference of the study
were well defined including gaps in knowledge, assumptions and limitations, description of the
baseline environment (location, geology, soils, topography, water resource, etc.), the specialist
declaration of independence and discussion of results. The moderately performing review
category areas include: discussion of construction and operational phase impact analysis, aims
and objectives of the study, conclusion and recommendations and legislative framework of the
study. Lastly, the assessment of site alternatives was considered as not applicable for most
reports since the specialists were not provided with other sites to assess, yet it was noted that the
No-Go alternative (maintenance of status quo), was not discussed. In conclusion, although most
review areas are within acceptable levels, it is clear that there is a need for improvement to ensure
better quality reports are produced and competent authorities make well informed decisions on
issuing licences, permits, or authorisations. Based on these evaluation results, recommendations
have been made to improve the overall quality of wetland impact assessment reports (see
Objective 3).

5.1.3 Objective 3: Recommendations to improve the quality of wetland impact

assessment reports
Following the completion of the evaluation, the following recommendations are proposed:

o Legislative framework: There should be a detailed inclusion of legal frameworks for reports
where national, provincial, and local acts, laws, policies, guidelines, etc are applicable. For
reports undertaken post 2017, they will make provision for the GNR 267, Section 6 which

outlines the requirements of a wetland report. In addition, development of a regulated
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legislation checklist may assist report assessors to confirm compliance or inclusion of

legislative requirements in the wetland assessment reports.

¢ Impact analysis: Impacts in the reports were analysed in detail for the construction and
operational phase of the development, yet there was less discussion of impacts associated
with the development for the pre-construction phase. It is recommended that impacts
associated with the pre-construction phase of the development be assessed and significance

ratings be provided with mitigation measures.

e Rehabilitation measures: It is recommended that the rehabilitation measures be provided in
detail in the reports.

o Offset strategy: It is noted that wetland offset strategy requirements were not listed in detail
in the wetland impact assessment, but it is recommended that where developments are likely
to impact wetland, the recommendation of the offset strategy be discussed in the reports.

o Buffer zone: Wetland buffer zones are discussed in the reports but most of the reports lacked
legislative discussion and buffer maps showing the sensitivity of the site and areas of
avoidance, therefore it is recommended that detailed buffer maps and discussions be

provided in the reports.

e Monitoring plan: There was a notable gap in the monitoring plans provided in the reports
and it is recommended that detailed monitoring requirements be outlined. This includes
monitoring location (coordinates), frequency of monitoring, seasons of monitoring, provision
of monitoring targets and indicators, significance of ratings, responsible individual to monitor

and the auditing reports requirements.

In summary, creation of a standardized checklist which ensures all areas of reports requirements
are covered will assist assessors in ensuring they make informed decisions, which

enhance/improve the protection of environments.
5.2 Areas of future research

During this dissertation, it was noted that there is a need for future research in this field, The
research evaluated the overview reports, where only the requirements of report content were
analysed. The research did not do any intrusive evaluation through ground-truthing the data,
reviewing the results discussion accuracy, ensuring that the reference used in the text report is
similar to the reference list, confirmation of the delineated wetlands (their presence on site),

classification of wetland unit and their setting, WET-health (PES and EIS) determination accuracy,
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and determination of relevant buffer zone parameters. In addition, only the SACNASP affiliation
certifications were validated, but the specialist qualifications could not be validated since there is
no public or free database where qualifications can be validated. The Managed Integrity
Evaluation (MIE) qualification verification has a cost fee, and the POPI act applies. Based on the

above mentioned there is an opportunity for further studies in this field.
5.3 Conclusion

The analysis has shown both unsatisfactory and well performing reports and further detailed
recommendations to ensure better quality of reports in the future. The use of the tailored review
package has allowed this study to evaluate the reports and provide results analysis with a rating
from satisfactory (rating of A-C), and unsatisfactory (rating of D-F). The well performing review
areas are the baseline discussion of the report which included the project introduction, reference
lists, and specialist expertise, and the unsatisfactory performing review areas are the buffer
determination, impact analysis, (preconstruction impact analysis, and monitoring plan
requirements) and offset strategy discussions. In addition to the unsatisfactory and satisfactory
rated areas, there were areas which rated moderately and this included the legislative framework,
conclusions and recommendations. Based on these results there are detailed recommendations

provided in section 5.1.3. In conclusion the three objectives outlined in the study were achieved.

49



BIBLIOGRAPHY

Acreman, M.C. & Miller, F. 2007Hydrological impact assessment of wetlands. In: Ragone, S.,
De la Hera, A. & Hernandez-Mora, N., eds. The Global Importance of Groundwater in the 21st
Century. Westerville, OH: NGWA Press. pp. 89-92. https://nora.nerc.ac.uk/id/eprint/17565 Date
of access: 20 Nov 2024.

Adeeyo, A.O., Ndlovu, S.S., Ngwagwe, L.M., Mudau, M., Alabi, M.A. & Edokpayi, J.N. 2022.
Wetland resources in South Africa: threats and metadata study. Resources, 11(6):54.
https://doi.org/10.3390/resources11060054

Alberts, R.C., Retief, F.P., Roos, C., Cilliers, D.P. & Arakele, M. 2020. Re-thinking the
fundamentals of EIA through the identification of key assumptions for evaluation. Impact
Assessment and Project Appraisal, 38(3):205-213.
https://doi.org/10.1080/14615517.2019.1676069

Atkinson, S.F., Bhatia, S., Schoolmaster, F.A. & Waller, W.T. 2000. Treatment of biodiversity
impacts in a sample of US Environmental Impact Statements. Impact Assessment Project
Appraisal, 18:271-82. https://doi.org/10.3152/147154600781767349

Ballut-Dajud, G.A., Sandoval Herazo, L.C., Fernandez-Lambert, G., Marin-Mufiiz, J.L., Lépez
Méndez, M.C. & Betanzo-Torres, E.A. 2022. Factors affecting wetland loss: A
review. Land, 11(3):434. https://doi.org/10.3390/land11030434

Balwan, W.K. & Kour, S. 2021. Wetland — an ecological boon for the environment. East African
Scholars Journal of Agriculture and Life Sciences, 4(3):38-48.
https://doi.org/10.36349/easjals.2021.v04i03.001

Barbier, E.B., 2011. Wetlands as natural assets. Hydrological Sciences Journal, 56(8):1360-
1373. https://doi.org/10.1080/02626667.2011.629787

Barker, A., & Wood, C. 1999. An evaluation of EIA system performance in eight EU countries,
Environmental Impact Assessment Review, 19:387-404. https://doi.org/10.1016/S0195-
9255(99)00015-3

50


https://nora.nerc.ac.uk/id/eprint/17565
https://doi.org/10.3390/resources11060054
https://doi.org/10.1080/14615517.2019.1676069
https://doi.org/10.3152/147154600781767349
https://doi.org/10.3390/land11030434
https://doi.org/10.36349/easjals.2021.v04i03.001
https://doi.org/10.1080/02626667.2011.629787
https://doi.org/10.1016/S0195-9255(99)00015-3
https://doi.org/10.1016/S0195-9255(99)00015-3

Bassi, N., Kumar, M.D., Sharma, A. & Pardha-Saradhi, P., 2014. Status of wetlands in India: A
review of extent, ecosystem benefits, threats and management strategies. Journal of Hydrology:
Regional Studies, 2:1-19. https://doi.org/10.1016/j.ejrh.2014.07.001

Bedford, B.L. & Preston, E.M. 1988. Developing the scientific basis for assessing cumulative
effects of wetland loss and degradation on landscape functions: status, perspectives, and
prospects. Environmental management, 12 :751-771. https://doi.org/10.1007/BF01867550

Bekhechi, M.A. & Mercier, J.R., 2002. The legal and regulatory framework for environmental
impact assessments: a study of selected countries in sub-Saharan Africa. World Bank
Publications. https://books.google.co.za/books?hl=en&Ir=&id=gnPEGQ-
fehwC&oi=fnd&pg=PR9&dg=Bekhechi,+M.A.+and+Mercier,+J.R.,+2002.+The+legal+and+reqgul
atory+framework+for+environmental+impact+assessments:+a+study+of+selected+countries+in
t+subSaharan+Africa.+World+Bank+Publications&ots=KWQxMbZu7L&sig=AW7TIpIEMPOBPA
kGt47t8QrNe48&redir_esc=y#v=onepage&g&f=false Date of access: 19 Aug 2024.

Berliner, D. & Desmet, P., 2007. Eastern Cape biodiversity conservation plan: Technical
report. Department of Water Affairs and Forestry Project, (2005-012), pp.3.
https://conservationcorridor.org/cpb/Berliner_and Desmet 2007.pdf Date of access: 15 Jun
2024.

Bi, X., Feng, X,, Yang, Y., Li, X, Sin, G.P., Qiu, G., ... Liu, T. 2007. Heavy metals in an
impacted wetland system: a typical case from southwestern China. Science of the Total
Environment, 387(1-3):257-268. https://doi.org/10.1016/j.scitotenv.2007.07.059

Blann, K.L., Anderson, J.L., Sands, G.R. & Vondracek, B. 2009. Effects of agricultural drainage
on aquatic ecosystems: a review. Critical reviews in environmental science and
technology, 39(11):909-1001. https://doi.org/10.1016/S0378-777X(85)80040-8

Bond, A., Pope, J., Morrison-Saunders, A. & Retief, F. 2016. A game theory perspective on
environmental assessment: What games are played and what does this tell us about decision
making rationality and legitimacy? Environmental Impact Assessment Review, 57:187-194.
http://dx.doi.org/10.1016/j.eiar.2016.01.002

Bowman, M.J. 1995. The Ramsar Convention comes of age. Netherlands International Law
Review, 42(1):1-52. https://doi.org/10.1017/S0165070X00003363

51


https://doi.org/10.1016/j.ejrh.2014.07.001
https://doi.org/10.1007/BF01867550
https://books.google.co.za/books?hl=en&lr=&id=gnPEGQ-fehwC&oi=fnd&pg=PR9&dq=Bekhechi,+M.A.+and+Mercier,+J.R.,+2002.+The+legal+and+regulatory+framework+for+environmental+impact+assessments:+a+study+of+selected+countries+in+subSaharan+Africa.+World+Bank+Publications&ots=KWQxMbZu7L&sig=AW7TJpIEMPQBPAkGt4Zt8QrNe48&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=gnPEGQ-fehwC&oi=fnd&pg=PR9&dq=Bekhechi,+M.A.+and+Mercier,+J.R.,+2002.+The+legal+and+regulatory+framework+for+environmental+impact+assessments:+a+study+of+selected+countries+in+subSaharan+Africa.+World+Bank+Publications&ots=KWQxMbZu7L&sig=AW7TJpIEMPQBPAkGt4Zt8QrNe48&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=gnPEGQ-fehwC&oi=fnd&pg=PR9&dq=Bekhechi,+M.A.+and+Mercier,+J.R.,+2002.+The+legal+and+regulatory+framework+for+environmental+impact+assessments:+a+study+of+selected+countries+in+subSaharan+Africa.+World+Bank+Publications&ots=KWQxMbZu7L&sig=AW7TJpIEMPQBPAkGt4Zt8QrNe48&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=gnPEGQ-fehwC&oi=fnd&pg=PR9&dq=Bekhechi,+M.A.+and+Mercier,+J.R.,+2002.+The+legal+and+regulatory+framework+for+environmental+impact+assessments:+a+study+of+selected+countries+in+subSaharan+Africa.+World+Bank+Publications&ots=KWQxMbZu7L&sig=AW7TJpIEMPQBPAkGt4Zt8QrNe48&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=gnPEGQ-fehwC&oi=fnd&pg=PR9&dq=Bekhechi,+M.A.+and+Mercier,+J.R.,+2002.+The+legal+and+regulatory+framework+for+environmental+impact+assessments:+a+study+of+selected+countries+in+subSaharan+Africa.+World+Bank+Publications&ots=KWQxMbZu7L&sig=AW7TJpIEMPQBPAkGt4Zt8QrNe48&redir_esc=y#v=onepage&q&f=false
https://conservationcorridor.org/cpb/Berliner_and_Desmet_2007.pdf
https://doi.org/10.1016/j.scitotenv.2007.07.059
https://doi.org/10.1016/S0378-777X(85)80040-8
http://dx.doi.org/10.1016/j.eiar.2016.01.002
https://doi.org/10.1017/S0165070X00003363

Brinson, M.M. 1993. A hydrogeomorphic classification for wetlands. Wetlands Research
Program Technical Report WRP-DE-4. U.S. Army Corps of Engineers, Waterway Experiment
Station. Vicksburg, MS: Bridgham and Richardson.
https://wetlands.el.erdc.dren.mil/pdfs/wrpde4.pdf. Date of access: 20 Nov 2024.

Brown, C.J., Adame, M.F., Buelow, C.A., Frassl, M.A,, Lee, S.Y., Mackey, B., ... Sievers, M.
2021. Opportunities for improving recognition of coastal wetlands in global ecosystem
assessment frameworks. Ecological Indicators, 126, 107694.
https://doi.org/10.1016/j.ecolind.2021.107694

Brundtland, G.H. 1985. World commission on environment and development. Environmental
policy and law, 14(1):26-30. https://doi.org/10.1016/S0378-777X(85)80040-8

Calmeyer, T., & Muruven, L. 2015. Environmental impact assessment for the Imzimvubu water
project.
https://www.dws.gov.za/iwrp/mzimvubu/documents/scoping/Final%20Scoping%20Report%20P
art%201%20(Cover%20page%20t0%20Chapter%202).pdf Date of access: 15 Mar 2024.

Camden, I.1. & Colloty, B. 2022. EIA Phase Aquatic Impact Assessment. www.enviropart.co.za
Date of access: 20 Jul 2024.

Canter, L.W., & Kamath, J. 1995. Questionnaire checklist for cumulative impacts. Environmental
impact assessment review, 15(4):311-339. https://doi.org/10.1016/0195-9255(95)00010-C

Centre for Environmental Rights. 2017. Review of the South African Coal Mining Industry.

https://cer.org.za/wp-content/uploads/2017/12/Annexure-P.pdf Date of access: 19 Aug 2024.

Darwall, W., Bremerich, V., De Wever, A., Dell, A.l., Freyhof, J., Gessner, M.O., ... Jeschke,
J.M. 2018. The Alliance for Freshwater Life: A global call to unite efforts for freshwater
biodiversity science and conservation. Aquatic Conservation: Marine and Freshwater
Ecosystems, 28(4):1015-1022. https://doi.org/10.1002/agc.2958

De Villiers, C., Brownlie, S. & Manuel, J. 2008. “Biodiversity mainstreaming” and EIA: Art,
science, or myth? International Association for Impact Assessment, Conference Proceedings.
Perth, Australia. The Art and Science of Impact Assessment 28th Annual Conference of the

International Association for Impact Assessment, Perth, Australia.

52


https://wetlands.el.erdc.dren.mil/pdfs/wrpde4.pdf
https://doi.org/10.1016/j.ecolind.2021.107694
https://doi.org/10.1016/S0378-777X(85)80040-8
https://www.dws.gov.za/iwrp/mzimvubu/documents/scoping/Final%20Scoping%20Report%20Part%201%20(Cover%20page%20to%20Chapter%202).pdf
https://www.dws.gov.za/iwrp/mzimvubu/documents/scoping/Final%20Scoping%20Report%20Part%201%20(Cover%20page%20to%20Chapter%202).pdf
http://www.enviropart.co.za/
https://doi.org/10.1016/0195-9255(95)00010-C
https://cer.org.za/wp-content/uploads/2017/12/Annexure-P.pdf
https://doi.org/10.1002/aqc.2958

https://conferences.iaia.org/2008/pdf/IAIA08Proceedings/IAIA0O8ConcurrentSessions/CS6-
2 Biodiversity-Mainstreaming-EIA deVilliers.pdf Date of access: 20 Nov 2024.

Department of Water and Sanitation (South Africa). 2017. Regulations regarding the procedural
requirements for water use licence applications and appeals. (Notice R. 267). Government
Gazette, 40713: 141-217, 24 Mar.

https://www.gov.za/sites/default/files/gcis _document/201703/40713rg10701gon267.pdf. Date of
access: 20 Nov 2024.

DFFE (Department of Forestry, Fisheries and the Environment). 2020. Procedures for the
Assessment and Minimum Criteria for Reporting on Identified Environmental Themes in Terms
of Sections 24(5)(A) and (H) and 44 of the National Environmental Management Act, 1998,
when applying for Environmental Authorisation. (Notice 1150). Government Gazette, 43855:19-
32, 30 Oct. https://cer.org.za/wp-content/uploads/1999/01/Procedures-for-the-Assessment-and-
Minimum-Ciriteria-for-Reporting-on-ldentified-Environmental-Themes-GN-105-GG-43855-0f-30-
August-2020.pdf Date of access: 19 Aug 2024.

Duse, A.G., Da Silva, M.P. & Zietsman, |. 2003. Coping with hygiene in South Africa, a water
scarce country. International Journal of Environmental Health Research, 13(1):S95-S105.
https://doi.org/10.1080/0960312031000102859

DWAF (Department of Water Affairs and Forestry). 2005. A practical field procedure for
identification and delineation of wetland and riparian areas Edition 1. Updated with amendments

in 2007. https://sasri.org.za/wpfd file/dept-of-water-affairs-and-forestry-2005 a-practical-field-

procedure-for-identification-and-delineation-of-wetlands-and-riparian-areas/ Date of access: 19
Aug 2024.

Eisenhardt, K.M. 1989. Building theories from case study research. Academy of management
review, 14(4):532-550. https://doi.org/10.5465/amr.1989.4308385

Engler, A., Melo, O., Rodriguez, F., Pefafiel, B. & Jara-Rojas, R. 2021. Governing water
resource allocation: Water user association characteristics and the role of the
state. Water, 13(17):2436. https://doi.org/10.3390/w13172436

Euliss, N.H., Smith, L.M., Wilcox, D.A. & Browne, B.A. 2008. Linking ecosystem processes with
wetland management goals: charting a course for a sustainable future. Wetlands, 28:553-562.
https://link.springer.com/article/10.1672/07-154.1 Date of access: 12 Nov 2024.

53


https://conferences.iaia.org/2008/pdf/IAIA08Proceedings/IAIA08ConcurrentSessions/CS6-2_Biodiversity-Mainstreaming-EIA_deVilliers.pdf
https://conferences.iaia.org/2008/pdf/IAIA08Proceedings/IAIA08ConcurrentSessions/CS6-2_Biodiversity-Mainstreaming-EIA_deVilliers.pdf
https://www.gov.za/sites/default/files/gcis_document/201703/40713rg10701gon267.pdf
https://cer.org.za/wp-content/uploads/1999/01/Procedures-for-the-Assessment-and-Minimum-Criteria-for-Reporting-on-Identified-Environmental-Themes-GN-105-GG-43855-of-30-August-2020.pdf
https://cer.org.za/wp-content/uploads/1999/01/Procedures-for-the-Assessment-and-Minimum-Criteria-for-Reporting-on-Identified-Environmental-Themes-GN-105-GG-43855-of-30-August-2020.pdf
https://cer.org.za/wp-content/uploads/1999/01/Procedures-for-the-Assessment-and-Minimum-Criteria-for-Reporting-on-Identified-Environmental-Themes-GN-105-GG-43855-of-30-August-2020.pdf
https://doi.org/10.1080/0960312031000102859
https://sasri.org.za/wpfd_file/dept-of-water-affairs-and-forestry-2005_a-practical-field-procedure-for-identification-and-delineation-of-wetlands-and-riparian-areas/
https://sasri.org.za/wpfd_file/dept-of-water-affairs-and-forestry-2005_a-practical-field-procedure-for-identification-and-delineation-of-wetlands-and-riparian-areas/
https://doi.org/10.5465/amr.1989.4308385
https://doi.org/10.3390/w13172436
https://link.springer.com/article/10.1672/07-154.1

Finlayson, C.M., Davidson, N., Pritchard, D., Milton, G.R. & MacKay, H. 2011. The Ramsar
Convention and ecosystem-based approaches to the wise use and sustainable development of
wetlands. Journal of International Wildlife Law & Policy, 14(3-4):176-198.
https://doi.org/10.1080/13880292.2011.626704

Flood, K., Mahon, M. & McDonagh, J. 2021. Assigning value to cultural ecosystem services:
The significance of memory and imagination in the conservation of Irish peatlands. Ecosystem
Services, 50, 101326. https://doi.org/10.1016/j.ecoser.2021.101326

Fretwell, J.D., Williams, J.S. & Redman, P.J. 1996. National water summary on wetland
resources. US Government Printing Office, 2425.
https://books.google.co.za/books?hl=en&Ir=&id=UDU411JLwI8C&oi=fnd&pg=PA1&dg=Fretwell,
+J.D.,+Williams,+J.S.+and+Redman,+P.J.+1996.+National+water+summary+on+wetland+reso
urces.+US+Government+Printing+Office,+2425&0ts=wd4ZkDnj5w&sig=wc6XPzGTeG1YM9IpA
QrobeWz34&redir_esc=y#v=onepage&a=Fretwell%2C%20J.D.%2C%20Williams%2C%20J.S.
%20and%20Redman%2C%20P.J.%201996.%20National%20water%20summary%200n%20we
tland%20resources.%20US%20Government%20Printing%200ffice%2C%202425&f=false Date
of access: 18 Aug 2024.

Garbellini, G.L. 2023. Environmental Assessment as a Tool for Managing Impacts on Wetlands:
Understanding Current Practice in the Mining Sector. Saskatoon: University of Saskatchewan.
(Thesis — PhD). https://hdl.handle.net/10388/15377

Gardner, R.C. & Finlayson, C. 2018, October. Global wetland outlook: state of the world’s
wetlands and their services to people. Ramsar convention secretariat. Stetson University
College of Law Research Paper No. 2020-5.
https://papers.ssrn.com/sol3/papers.cfm?abstract id=3261606 Date of access: 16 May 2024.

Glasson, J. & Therivel, R. 2013. Introduction to environmental impact assessment. 4th ed.
London: Routledge. https://doi.org/10.4324/9781315881218

Grygoruk, M. & Rannow, S. 2017. Mind the gap! Lessons from science-based stakeholder
dialogue in climate-adapted management of wetlands. Journal of environmental
management, 186:108-119. https://doi.org/10.1016/j.jenvman.2016.10.066

54


https://doi.org/10.1080/13880292.2011.626704
https://doi.org/10.1016/j.ecoser.2021.101326
https://books.google.co.za/books?hl=en&lr=&id=UDU411JLwI8C&oi=fnd&pg=PA1&dq=Fretwell,+J.D.,+Williams,+J.S.+and+Redman,+P.J.+1996.+National+water+summary+on+wetland+resources.+US+Government+Printing+Office,+2425&ots=wd4ZkDnj5w&sig=wc6XPzGTeG1YM9IpAQr0beWz34&redir_esc=y#v=onepage&q=Fretwell%2C%20J.D.%2C%20Williams%2C%20J.S.%20and%20Redman%2C%20P.J.%201996.%20National%20water%20summary%20on%20wetland%20resources.%20US%20Government%20Printing%20Office%2C%202425&f=false
https://books.google.co.za/books?hl=en&lr=&id=UDU411JLwI8C&oi=fnd&pg=PA1&dq=Fretwell,+J.D.,+Williams,+J.S.+and+Redman,+P.J.+1996.+National+water+summary+on+wetland+resources.+US+Government+Printing+Office,+2425&ots=wd4ZkDnj5w&sig=wc6XPzGTeG1YM9IpAQr0beWz34&redir_esc=y#v=onepage&q=Fretwell%2C%20J.D.%2C%20Williams%2C%20J.S.%20and%20Redman%2C%20P.J.%201996.%20National%20water%20summary%20on%20wetland%20resources.%20US%20Government%20Printing%20Office%2C%202425&f=false
https://books.google.co.za/books?hl=en&lr=&id=UDU411JLwI8C&oi=fnd&pg=PA1&dq=Fretwell,+J.D.,+Williams,+J.S.+and+Redman,+P.J.+1996.+National+water+summary+on+wetland+resources.+US+Government+Printing+Office,+2425&ots=wd4ZkDnj5w&sig=wc6XPzGTeG1YM9IpAQr0beWz34&redir_esc=y#v=onepage&q=Fretwell%2C%20J.D.%2C%20Williams%2C%20J.S.%20and%20Redman%2C%20P.J.%201996.%20National%20water%20summary%20on%20wetland%20resources.%20US%20Government%20Printing%20Office%2C%202425&f=false
https://books.google.co.za/books?hl=en&lr=&id=UDU411JLwI8C&oi=fnd&pg=PA1&dq=Fretwell,+J.D.,+Williams,+J.S.+and+Redman,+P.J.+1996.+National+water+summary+on+wetland+resources.+US+Government+Printing+Office,+2425&ots=wd4ZkDnj5w&sig=wc6XPzGTeG1YM9IpAQr0beWz34&redir_esc=y#v=onepage&q=Fretwell%2C%20J.D.%2C%20Williams%2C%20J.S.%20and%20Redman%2C%20P.J.%201996.%20National%20water%20summary%20on%20wetland%20resources.%20US%20Government%20Printing%20Office%2C%202425&f=false
https://books.google.co.za/books?hl=en&lr=&id=UDU411JLwI8C&oi=fnd&pg=PA1&dq=Fretwell,+J.D.,+Williams,+J.S.+and+Redman,+P.J.+1996.+National+water+summary+on+wetland+resources.+US+Government+Printing+Office,+2425&ots=wd4ZkDnj5w&sig=wc6XPzGTeG1YM9IpAQr0beWz34&redir_esc=y#v=onepage&q=Fretwell%2C%20J.D.%2C%20Williams%2C%20J.S.%20and%20Redman%2C%20P.J.%201996.%20National%20water%20summary%20on%20wetland%20resources.%20US%20Government%20Printing%20Office%2C%202425&f=false
https://books.google.co.za/books?hl=en&lr=&id=UDU411JLwI8C&oi=fnd&pg=PA1&dq=Fretwell,+J.D.,+Williams,+J.S.+and+Redman,+P.J.+1996.+National+water+summary+on+wetland+resources.+US+Government+Printing+Office,+2425&ots=wd4ZkDnj5w&sig=wc6XPzGTeG1YM9IpAQr0beWz34&redir_esc=y#v=onepage&q=Fretwell%2C%20J.D.%2C%20Williams%2C%20J.S.%20and%20Redman%2C%20P.J.%201996.%20National%20water%20summary%20on%20wetland%20resources.%20US%20Government%20Printing%20Office%2C%202425&f=false
https://hdl.handle.net/10388/15377
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3261606
https://doi.org/10.4324/9781315881218
https://doi.org/10.1016/j.jenvman.2016.10.066

Hak, T., Janouskova, S. & Moldan, B. 2016. Sustainable Development Goals: A need for
relevant indicators. Ecological indicators, 60:565-573.
https://doi.org/10.1016/j.ecolind.2015.08.003

Hallatt, T.W., Retief, F.P. & Sandham, L.A. 2015. The quality of biodiversity inputs to EIA in
areas with high biodiversity value — experience from the Cape Floristic Region, South
Africa. Journal of Environmental Assessment Policy and Management, 17(03), 1550025.
https://doi.org/10.1142/S1464333215500258

Hayes, J. 2016. Protecting wetlands impacted by the Mpumalanga coal mining industry: a legal
analysis. Potchefstroom: North-West University. (Thesis — PhD).
http://hdl.handle.net/10394/25383

Hemond, H.F. & Benoit, J. 1988. Cumulative impacts on water quality functions of
wetlands. Environmental Management, 12:639-653.
https://link.springer.com/article/10.1007/BF01867542 Date of access: 16 Aug 2024.

Hey, D.L., Kostel, J.A., Crumpton, W.G., Mitsch, W.J. & Scott, B. 2012. The roles and benefits
of wetlands in managing reactive nitrogen. Journal of Soil and Water Conservation, 67(2):47A-
53A. https://doi.org/10.2489/jswc.67.2.47A

Houdet, J.R. & Chikozho, C., 2015. The Valuation of ecosystem services in South African
environmental impact assessments: review of selected mining case studies and implications for
policy. Journal of Corporate Citizenship, 60:58-79. https://www.jstor.org/stable/jcorpciti.60.58
Date of access: 17 Apr 2024.

Jaramillo, F., Desormeaux, A., Hedlund, J., Jawitz, J.W., Clerici, N., Piemontese, L., ... Celi, J.
2019. Priorities and interactions of sustainable development goals (SDGs) with focus on
wetlands. Water, 11(3), 619. https://doi.org/10.3390/w11030619

Jiang, L. & Chui, T.F.M. 2022. A review of the application of constructed wetlands (CWs) and
their hydraulic, water quality and biological responses to changing hydrological
conditions. Ecological Engineering, 174, 106459. https://doi.org/10.1016/].ecoleng.2021.106459

Jones, K., Lanthier, Y., Van der Voet, P., Van Valkengoed, E., Taylor, D. & Fernandez-Prieto, D.

2009. Monitoring and assessment of wetlands using Earth Observation: The GlobWetland

55


https://doi.org/10.1016/j.ecolind.2015.08.003
https://doi.org/10.1142/S1464333215500258
http://hdl.handle.net/10394/25383
https://link.springer.com/article/10.1007/BF01867542
https://doi.org/10.2489/jswc.67.2.47A
https://www.jstor.org/stable/jcorpciti.60.58
https://doi.org/10.3390/w11030619
https://doi.org/10.1016/j.ecoleng.2021.106459

project. Journal of environmental management, 90(7):2154-2169.
https://doi.org/10.1016/j.jenvman.2007.07.037

Junk, W.J. & De Cunha, C.N. 2005. Pantanal: a large South American wetland at a
crossroads. Ecological Engineering, 24(4):391-401.
https://doi.org/10.1016/j.ecolenq.2004.11.012

Kabogo, J.E., Anderson, E.P., Hyera, P. & Kajanja, G. 2017. Facilitating public participation in
water resources management. Ecology and Society, 22(4).
https://www.|stor.org/stable/26799005 Date of access: 10 May 2024.

Kalantari, Z., Seifollahi-Aghmiuni, S., Ferreira, C.S.S., Nockrach, M. & Pereira, P. 2019,
January. The potential of wetland ecosystem services for achieving the Sustainable
Development Goals. Geophysical Research Abstracts, 21.
https://openurl.ebsco.com/EPDB%3Aacd%3A15%3A9507663/detailv2?sid=ebsco%3Aplink%3A
scholar&id=ebsco%3Aqcd%3A140487333&crl=c&link origin=scholar.google.com Date of
access: 19 AUG 2024.

Kgare, J.C. 2022. Management of wetlands within coal mining towns: A case study Victor
Khanye Local Municipality Mpumalanga Province. Venda: University of Venda. (Dissertation -

Masters). www.univendspace.univen.ac.za

Kennish, M.J. 2002. Environmental threats and environmental future of
estuaries. Environmental conservation, 29(1):78-107.
https://doi.org/10.1017/S0376892902000061

Khelifa, R., Mahdjoub, H. & Samways, M.J., 2022. Combined climatic and anthropogenic stress
threaten resilience of important wetland sites in an arid region. Science of the Total
Environment, 806, 150806. https://doi.org/10.1016/].scitotenv.2021.150806

Kingsford, R.T., Basset, A. & Jackson, L. 2016. Wetlands: conservation’s poor cousins. Aquatic
Conservation: Marine and Freshwater Ecosystems, 26(5):892-916.
https://doi.org/10.1002/agc.2709

Knippe, K. & Meissner, R. 2016. Drivers and barriers towards sustainable water and land
management in the Olifants-Doorn Water Management Area, South Africa. Environmental
Development, 20:3-14. https://doi.org/10.1016/j.envdev.2016.09.002

56


https://doi.org/10.1016/j.jenvman.2007.07.037
https://doi.org/10.1016/j.ecoleng.2004.11.012
https://www.jstor.org/stable/26799005
https://openurl.ebsco.com/EPDB%3Agcd%3A15%3A9507663/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A140487333&crl=c&link_origin=scholar.google.com
https://openurl.ebsco.com/EPDB%3Agcd%3A15%3A9507663/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A140487333&crl=c&link_origin=scholar.google.com
http://www.univendspace.univen.ac.za/
https://doi.org/10.1017/S0376892902000061
https://doi.org/10.1016/j.scitotenv.2021.150806
https://doi.org/10.1002/aqc.2709
https://doi.org/10.1016/j.envdev.2016.09.002

Knutsen, C. 2014. Wetlands and mining: a case study of “NorthMet”. Duluth Journal of
Undergraduate Biology, 1:1-9. https://pubs.lib.umn.edu/index.php/djub/article/view/17 Date of
access: 16 Mar 2024.

Kotze, D.C., Macfarlane, D.M., Edwards, R.J. & Madikizela, B. 2020. WET-EcoServices Version
2: A revised ecosystem services assessment technique, and its application to selected wetland
and riparian areas. Water SA, 46(4):679-688.
https://www.ajol.info/index.php/wsa/article/view/201220 Date of access: 16 Mar 2024.

Kujala, H., Whitehead, A.L., Morris, W.K. & Wintle, B.A. 2015. Towards strategic offsetting of
biodiversity loss using spatial prioritization concepts and tools: A case study on mining impacts
in Australia. Biological Conservation, 192:513-521. https://doi.org/10.1016/j.biocon.2015.08.017

Lee, N., & Colley, R. 1991. Reviewing the Quality of Environmental Statements. Review
methods and Findings. TPR, 62 (2). https://doi.org/10.3828/tpr.62.2.04751m8g55826090

Lee, N., & Colley, R. 1992. Review of the Quality of Environmental Statements. Occasional
Paper No. 24. 2nd ed. EIA Centre, Department of Planning and Landscape, University of
Manchester, Manchester, UK.

https://d1wqgtxts1xzle7.cloudfront.net/32999612/Reviewing the Quality of ESslibre.pdf?13939
33002=&responsecontentdisposition=inline%3B+filename%3DReviewing the Quality of Envir
onmental S.pdf&xpires=1731543107&Signature=O3RIX8JYBezTkrLgMFSIBWXvk40SYXUFIx
W~yVZnSM6BsvxQ3AB41246mulpbZm7qMa9uEQ3FL50E9MQ2UTgJZauiyWBwB9P40fWXO0
FaG3XsnOVD1xpmny5ecgNPPcQCF7VniTkcexBpQgT7i4RfnUAtUg4BtLveDtTnCddLmBmBk9
7wqaOL7VF1HLO9rAPOz7vctSILW15VppEs9th4Hv7koRUDYcSQO6COIJpLYPDdnAugjdcCUQqdIr
vrMe5PBe3Lysz1h45nP7HQ1bfucolFyPjqJpTNgvkKe2~JfvOxofnc5xhznBSWdAhRRDcW81J~Vfh
guSiDZt1Xg &Key-Pair-ld=APKAJLOHF5GGSLRBV4ZA Date of access: 16 Apr 2024.

Lee, N., Colley, R., Bonde, J., & Simpson, J. 1999. Reviewing the quality of environmental
statements and environmental appraisals. Manchester: University of Manchester.
https://edisciplinas.usp.br/pluginfile.php/7583250/mod_resource/content/1/op55.pdf Date of
access: 14 Mar 2024.

Lemine, B.J. 2018. South Africa’s response in fulfilling her obligations to meet the legal
measures of wetland conservation and wise use. Cape Town: Cape Peninsula University of
Technology. (Thesis — PhD). https://etd.cput.ac.za/handle/20.500.11838/2844

57


https://pubs.lib.umn.edu/index.php/djub/article/view/17
https://www.ajol.info/index.php/wsa/article/view/201220
https://doi.org/10.1016/j.biocon.2015.08.017
https://doi.org/10.3828/tpr.62.2.04751m8q55826090
https://d1wqtxts1xzle7.cloudfront.net/32999612/Reviewing_the_Quality_of_ESslibre.pdf?1393933002=&responsecontentdisposition=inline%3B+filename%3DReviewing_the_Quality_of_Environmental_S.pdf&xpires=1731543107&Signature=O3RIX8JYBezTkrLgMFSIBWXvk4oSYXUFlxW~yVZnSM6BsvxQ3AB4I246mulpbZm7qMa9uEQ3FL5oE9mQ2UTqJZauiyWBwB9P4ofWXO0FaG3XsnOVD1xpmny5ecgNPPcQCF7VniTkcexBpQgT7i4RfnUAtUg4BtLveDtTnCddLmBmBk97wqaOL7VF1HL9rAPOz7vctSlLW15VppEs9fh4Hv7koRUDYcSQ06C0lJpLYPDdnAugjdcCUqdIrvrMe5PBe3Lysz1h45nP7HQ1bfucoIFyPjqJpTNqvkKe2~Jfv0xofnc5xhznBSWdhRRDcW81J~VfhguSiDZt1Xg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/32999612/Reviewing_the_Quality_of_ESslibre.pdf?1393933002=&responsecontentdisposition=inline%3B+filename%3DReviewing_the_Quality_of_Environmental_S.pdf&xpires=1731543107&Signature=O3RIX8JYBezTkrLgMFSIBWXvk4oSYXUFlxW~yVZnSM6BsvxQ3AB4I246mulpbZm7qMa9uEQ3FL5oE9mQ2UTqJZauiyWBwB9P4ofWXO0FaG3XsnOVD1xpmny5ecgNPPcQCF7VniTkcexBpQgT7i4RfnUAtUg4BtLveDtTnCddLmBmBk97wqaOL7VF1HL9rAPOz7vctSlLW15VppEs9fh4Hv7koRUDYcSQ06C0lJpLYPDdnAugjdcCUqdIrvrMe5PBe3Lysz1h45nP7HQ1bfucoIFyPjqJpTNqvkKe2~Jfv0xofnc5xhznBSWdhRRDcW81J~VfhguSiDZt1Xg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/32999612/Reviewing_the_Quality_of_ESslibre.pdf?1393933002=&responsecontentdisposition=inline%3B+filename%3DReviewing_the_Quality_of_Environmental_S.pdf&xpires=1731543107&Signature=O3RIX8JYBezTkrLgMFSIBWXvk4oSYXUFlxW~yVZnSM6BsvxQ3AB4I246mulpbZm7qMa9uEQ3FL5oE9mQ2UTqJZauiyWBwB9P4ofWXO0FaG3XsnOVD1xpmny5ecgNPPcQCF7VniTkcexBpQgT7i4RfnUAtUg4BtLveDtTnCddLmBmBk97wqaOL7VF1HL9rAPOz7vctSlLW15VppEs9fh4Hv7koRUDYcSQ06C0lJpLYPDdnAugjdcCUqdIrvrMe5PBe3Lysz1h45nP7HQ1bfucoIFyPjqJpTNqvkKe2~Jfv0xofnc5xhznBSWdhRRDcW81J~VfhguSiDZt1Xg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/32999612/Reviewing_the_Quality_of_ESslibre.pdf?1393933002=&responsecontentdisposition=inline%3B+filename%3DReviewing_the_Quality_of_Environmental_S.pdf&xpires=1731543107&Signature=O3RIX8JYBezTkrLgMFSIBWXvk4oSYXUFlxW~yVZnSM6BsvxQ3AB4I246mulpbZm7qMa9uEQ3FL5oE9mQ2UTqJZauiyWBwB9P4ofWXO0FaG3XsnOVD1xpmny5ecgNPPcQCF7VniTkcexBpQgT7i4RfnUAtUg4BtLveDtTnCddLmBmBk97wqaOL7VF1HL9rAPOz7vctSlLW15VppEs9fh4Hv7koRUDYcSQ06C0lJpLYPDdnAugjdcCUqdIrvrMe5PBe3Lysz1h45nP7HQ1bfucoIFyPjqJpTNqvkKe2~Jfv0xofnc5xhznBSWdhRRDcW81J~VfhguSiDZt1Xg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/32999612/Reviewing_the_Quality_of_ESslibre.pdf?1393933002=&responsecontentdisposition=inline%3B+filename%3DReviewing_the_Quality_of_Environmental_S.pdf&xpires=1731543107&Signature=O3RIX8JYBezTkrLgMFSIBWXvk4oSYXUFlxW~yVZnSM6BsvxQ3AB4I246mulpbZm7qMa9uEQ3FL5oE9mQ2UTqJZauiyWBwB9P4ofWXO0FaG3XsnOVD1xpmny5ecgNPPcQCF7VniTkcexBpQgT7i4RfnUAtUg4BtLveDtTnCddLmBmBk97wqaOL7VF1HL9rAPOz7vctSlLW15VppEs9fh4Hv7koRUDYcSQ06C0lJpLYPDdnAugjdcCUqdIrvrMe5PBe3Lysz1h45nP7HQ1bfucoIFyPjqJpTNqvkKe2~Jfv0xofnc5xhznBSWdhRRDcW81J~VfhguSiDZt1Xg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/32999612/Reviewing_the_Quality_of_ESslibre.pdf?1393933002=&responsecontentdisposition=inline%3B+filename%3DReviewing_the_Quality_of_Environmental_S.pdf&xpires=1731543107&Signature=O3RIX8JYBezTkrLgMFSIBWXvk4oSYXUFlxW~yVZnSM6BsvxQ3AB4I246mulpbZm7qMa9uEQ3FL5oE9mQ2UTqJZauiyWBwB9P4ofWXO0FaG3XsnOVD1xpmny5ecgNPPcQCF7VniTkcexBpQgT7i4RfnUAtUg4BtLveDtTnCddLmBmBk97wqaOL7VF1HL9rAPOz7vctSlLW15VppEs9fh4Hv7koRUDYcSQ06C0lJpLYPDdnAugjdcCUqdIrvrMe5PBe3Lysz1h45nP7HQ1bfucoIFyPjqJpTNqvkKe2~Jfv0xofnc5xhznBSWdhRRDcW81J~VfhguSiDZt1Xg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/32999612/Reviewing_the_Quality_of_ESslibre.pdf?1393933002=&responsecontentdisposition=inline%3B+filename%3DReviewing_the_Quality_of_Environmental_S.pdf&xpires=1731543107&Signature=O3RIX8JYBezTkrLgMFSIBWXvk4oSYXUFlxW~yVZnSM6BsvxQ3AB4I246mulpbZm7qMa9uEQ3FL5oE9mQ2UTqJZauiyWBwB9P4ofWXO0FaG3XsnOVD1xpmny5ecgNPPcQCF7VniTkcexBpQgT7i4RfnUAtUg4BtLveDtTnCddLmBmBk97wqaOL7VF1HL9rAPOz7vctSlLW15VppEs9fh4Hv7koRUDYcSQ06C0lJpLYPDdnAugjdcCUqdIrvrMe5PBe3Lysz1h45nP7HQ1bfucoIFyPjqJpTNqvkKe2~Jfv0xofnc5xhznBSWdhRRDcW81J~VfhguSiDZt1Xg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/32999612/Reviewing_the_Quality_of_ESslibre.pdf?1393933002=&responsecontentdisposition=inline%3B+filename%3DReviewing_the_Quality_of_Environmental_S.pdf&xpires=1731543107&Signature=O3RIX8JYBezTkrLgMFSIBWXvk4oSYXUFlxW~yVZnSM6BsvxQ3AB4I246mulpbZm7qMa9uEQ3FL5oE9mQ2UTqJZauiyWBwB9P4ofWXO0FaG3XsnOVD1xpmny5ecgNPPcQCF7VniTkcexBpQgT7i4RfnUAtUg4BtLveDtTnCddLmBmBk97wqaOL7VF1HL9rAPOz7vctSlLW15VppEs9fh4Hv7koRUDYcSQ06C0lJpLYPDdnAugjdcCUqdIrvrMe5PBe3Lysz1h45nP7HQ1bfucoIFyPjqJpTNqvkKe2~Jfv0xofnc5xhznBSWdhRRDcW81J~VfhguSiDZt1Xg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://edisciplinas.usp.br/pluginfile.php/7583250/mod_resource/content/1/op55.pdf
https://etd.cput.ac.za/handle/20.500.11838/2844

Lemine, B.J. 2020. Developing a strategy for efficient environmental authorisation of activities
affecting wetlands in South Africa: towards a wise-use approach. Obiter, 41(1):154-167.
https://hdl.handle.net/10520/EJC-1df93525b9

Lemine, B.J. 2021. The efficacy of section 2 (4)(I) of the national environmental management
act in the context of cooperative environmental governance. Obiter, 42(1):162-174.
https://hdl.handle.net/10520/ejc-obiter-v42-n1-all

Lemly, A.D. 1997. Risk assessment as an environmental management tool: considerations for
freshwater wetlands. Environmental Management, 21(3):343-358.
https://citeseerx.ist.psu.edu/document?repid=repl&type=pdf&doi=2406a7cadbb65c616d0f4a42
cbd4e98eb35f951c Date of access: 16 Mar 2024.

Liu, B., & Speed, R. 2013. Water Resources Management in the People’s Republic of China.
London: Routledge. pp. 5-20.
https://www.taylorfrancis.com/chapters/edit/10.4324/9781315875927-2/water-resources-

management-people-republic-china-bin-liu-robert-speed Date of access: 19 Aug 2024.

Loock, D. & Swanepoel, L. 2019. Assessing local patterns in carnivore occupancy and richness
by camera trapping: a monitoring of diversity at Verloren Vallei Nature Reserve, Dullstroom,
Mpumalanga. https://verlorenvalei.org.za/wp-content/uploads/2020/01/2019-Verloren-Valei-

Predator-Monitoring-Report.pdf Date of access: 19 Aug 2024.

Ma, Q., Cui, L., Song, H., Zhang, M., Li, S. & Huang, S. 2015. Wetland protection in Beijing,
China; the importance of legislation. Wetlands ecology and management, 23:1005-1013.
https://link.springer.com/article/10.1007/s11273-013-9284-8 Date of access: 16 Mar 2024.

Macfarlane, D., Holness, S.D., Von Hase, A., Brownlie, S., Dini, J. & Kilian, V. 2014. Wetland
offsets: a best-practice guideline for South Africa. South African National Biodiversity Institute
and the Department of Water Affairs. Pretoria. https://www.wrc.org.za/wp-
content/uploads/mdocs/tt%20660%20-%20jo_web.pdf Date of access: 03 Sep 2024.

Macfarlane, D.M., Bredin, I.P., Adams, J.B., Zungu, M.M., Bate, G.C. & Dickens, C.W.S. 2017.
Preliminary guideline for the determination of buffer zones for rivers, wetlands and

estuaries. Water Research Commission. WRC Report No. TT 610/14. pp.1-183.
https://www.wrc.org.za/wp-content/uploads/mdocs/TT%20610%20(3) Edited April2015.pdf
Date of access: 15 Mar 2024.

58


https://hdl.handle.net/10520/EJC-1df93525b9
https://hdl.handle.net/10520/ejc-obiter-v42-n1-a11
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=2406a7ca9bb65c616d0f4a42cbd4e98eb35f951c
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=2406a7ca9bb65c616d0f4a42cbd4e98eb35f951c
https://www.taylorfrancis.com/chapters/edit/10.4324/9781315875927-2/water-resources-management-people-republic-china-bin-liu-robert-speed
https://www.taylorfrancis.com/chapters/edit/10.4324/9781315875927-2/water-resources-management-people-republic-china-bin-liu-robert-speed
https://verlorenvalei.org.za/wp-content/uploads/2020/01/2019-Verloren-Valei-Predator-Monitoring-Report.pdf
https://verlorenvalei.org.za/wp-content/uploads/2020/01/2019-Verloren-Valei-Predator-Monitoring-Report.pdf
https://link.springer.com/article/10.1007/s11273-013-9284-8
https://www.wrc.org.za/wp-content/uploads/mdocs/tt%20660%20-%20jo_web.pdf
https://www.wrc.org.za/wp-content/uploads/mdocs/tt%20660%20-%20jo_web.pdf
https://www.wrc.org.za/wp-content/uploads/mdocs/TT%20610%20(3)_Edited_April2015.pdf

Macfarlane, D.M., Ollis, D.J. & Kotze, D.C., 2020. Wet-Health (Version 2.0) a Refined Suite of
Tools for assessing the Present Ecological State of Wetland Ecosystems; Technical Guide.
Water Research Commission. WRC Report No. TT 820/20. https://www.wrc.org.za/wp-
content/uploads/mdocs/TT%20820 Final%20web.pdf Date of access: 13 Mar 2024.

Maila, D., Mathebula, V., Crafford, J., Mulders, J. & Eatwell, K. 2018. Towards the development
of economic policy instruments for sustainable management of water resources. Water

Research Commission. WRC Report No. 2529/1/18. pp. 1-109. https://www.wrc.org.za/wp-

content/uploads/mdocs/2529 final.pdf Date of access: 16 Aug 2024.

Majavu, A. 2023. South Africa: Little hope in green transition in town with “the dirtiest air in the

world”. Mongabay Environmental News. https://news.mongabay.com/2023/04/south-africa-little-

hope-in-green-transition-in-town-with-the-dirtiest-air-in-the-world/ Date of access: 24 Jan. 2024.

Malan, H.L. & Day, J.A. 2005. Strategic overview of the research needs for wetland health and
integrity. Water Research Commission. WRC Report No. KV 171/05. pp.1-48.
https://www.wrc.org.za/wp-content/uploads/mdocs/KV-171-05.pdf Date of access: 10 Apr 2024.

Malekmohammadi, B. & Blouchi, L.R. 2014. Ecological risk assessment of wetland ecosystems
using multi criteria decision making and geographic information system. Ecological
Indicators, 41:133-144. https://doi.org/10.1016/j.ecolind.2014.01.038

Malherbe, W., Mulders, J., Wepener, V., Smit, N.J. & Retief, F. 2020. An integrated approach to
assessing and implementing ecological water requirements. Water Research Commission.
WRC Report No. 2738/1/20. https://www.wrc.org.za/wp-
content/uploads/mdocs/2738%20final.pdf Date of access: 11 Oct 2024.

Maltby, E., Acreman, M., Blackwell, M.S.A., Everard, M. & Morris, J., 2013. The challenges and
implications of linking wetland science to policy in agricultural landscapes — experience from the
UK National Ecosystem Assessment. Ecological engineering, 56:121-133.
https://doi.org/10.1016/j.ecoleng.2012.12.086

Mangoro, N., Kubanza, N.S. & Simatele, M.D. 2024. Exploring Wetland Change in the Gauteng
Province, South Africa. Environmental Research, (259), 119520.
https://doi.org/10.1016/j.envres.2024.119520

59


https://www.wrc.org.za/wp-content/uploads/mdocs/TT%20820_Final%20web.pdf
https://www.wrc.org.za/wp-content/uploads/mdocs/TT%20820_Final%20web.pdf
https://www.wrc.org.za/wp-content/uploads/mdocs/2529_final.pdf
https://www.wrc.org.za/wp-content/uploads/mdocs/2529_final.pdf
https://news.mongabay.com/2023/04/south-africa-little-hope-in-green-transition-in-town-with-the-dirtiest-air-in-the-world/
https://news.mongabay.com/2023/04/south-africa-little-hope-in-green-transition-in-town-with-the-dirtiest-air-in-the-world/
https://www.wrc.org.za/wp-content/uploads/mdocs/KV-171-05.pdf
https://doi.org/10.1016/j.ecolind.2014.01.038
https://www.wrc.org.za/wp-content/uploads/mdocs/2738%20final.pdf
https://www.wrc.org.za/wp-content/uploads/mdocs/2738%20final.pdf
https://doi.org/10.1016/j.ecoleng.2012.12.086
https://doi.org/10.1016/j.envres.2024.119520

Mays, N. and Pope, C. 2000. Assessing quality in qualitative research. Bmj, 320(7226), pp.50-
52. https://doi.org/10.1136/bmj.320.7226.50

Mengesha, T.A. 2017. Review on the natural conditions and anthropogenic threats of Wetlands

in Ethiopian. Global Journal of Ecology, 2(1):006-014. https://www.agriscigroup.us/articles/GJE-
2-104.php

Meskell, L. 2013. UNESCO’s World Heritage Convention at 40: Challenging the economic and
political order of international heritage conservation. Current anthropology, 54(4):483-494.
https://www.journals.uchicago.edu/doi/full/10.1086/671136

Moolman, J., Alberts, R.C., Roos, C. & Retief, F.P. 2022. Identifying key risks to the
effectiveness of water use authorisation systems through theory of change (ToC): The case of
South Africa. Water, 14(23), 3830. https://doi.org/10.3390/w14233830

Mthiyane, T.A. 2020. An analysis of wetlands related policy and legislative framework: exploring
policy interplay across environment, agriculture and water sectors in South Africa against the
Ramsar Convention framework. Stellenbosch: Stellenbosch University. (Thesis — PhD).
http://hdl.handle.net/10019.1/108055

Nel, E., Marais, L. & Mqotyana, Z. 2023. The regional implications of just transition in the world’s
most coal-dependent economy: The case of Mpumalanga, South Africa. Frontiers in
Sustainable Cities, 4, 1059312. https://www.frontiersin.org/journals/sustainable-
cities/articles/10.3389/frsc.2022.1059312/full Date of access: 15 Jun 2024.

Newton, A., Icely, J., Cristina, S., Perillo, G.M., Turner, R.E., Ashan, D., ... Zhang, H. 2020.
Anthropogenic, direct pressures on coastal wetlands. Frontiers in Ecology and Evolution, 8,
144. https://doi.org/10.3389/fevo.2020.00144

Nita, A., Fineran, S. & Rozylowicz, L. 2022. Researchers’ perspective on the main strengths and
weaknesses of Environmental Impact Assessment (EIA) procedures. Environmental Impact
Assessment Review, 92, 106690. https://doi.org/10.1016/j.eiar.2021.106690

Nkutha, N.B. 2022. Alignment of water use licenses with strategic water management objectives
for the uMkhanyakude District area, Kwazulu-Natal. Potchefstroom: North-West University.
(Thesis — M.Env.M). http://hdl.handle.net/10394/39580

60


https://doi.org/10.1136/bmj.320.7226.50
https://www.agriscigroup.us/articles/GJE-2-104.php
https://www.agriscigroup.us/articles/GJE-2-104.php
https://www.journals.uchicago.edu/doi/full/10.1086/671136
https://doi.org/10.3390/w14233830
http://hdl.handle.net/10019.1/108055
https://www.frontiersin.org/journals/sustainable-cities/articles/10.3389/frsc.2022.1059312/full
https://www.frontiersin.org/journals/sustainable-cities/articles/10.3389/frsc.2022.1059312/full
https://doi.org/10.3389/fevo.2020.00144
https://doi.org/10.1016/j.eiar.2021.106690
http://hdl.handle.net/10394/39580

Obele, J.R. 2010, Environmental Impact Assessment (EIA) Defining Boundaries and Managing
of Wetlands in Oil and Gas Projects. Paper delivered at the SPE International Conference on
Health, Safety and Environment in Oil Gas Exploration and Production, Brazil, Rio de

Janeiro. Paper Number: SPE-126572-MS. https://doi.org/10.2118/126572-MS

Ollis, D.J., Snaddon, C.D., Job, N.M. & Mbona, N. 2012. Classification System for wetlands and
other aquatic ecosystems in South Africa. User Manual: Inland Systems. SANBI Biodiversity
Series 22. South African National Biodiversity Institute, Pretoria.
http://biblioteca.cehum.org/handle/ CEHUM?2018/1683 Date of access: 19 Mar 2024.

Olorunfemi, F. 2017. The drivers of wetland use in Temerloh District, Pahang,

Malaysia. Malaysia Sustainable Cities Program, Working Paper Series (Massachusetts:
Massachusetts Institute of Technology).
https://scienceimpact.mit.edu/sites/default/files/documents/Olorunfemi.pdf Date of access: 16
Aug 2024.

Ong, D.M. 1998. The convention on international trade in endangered species (CITES, 1973):
Implications of recent developments in international and EC environments law. Journal of
Environmental Law, (10):291-314.
https://heinonline.org/HOL/LandingPage?handle=hein.journals/jenv10&div=25&id=&page= Date

of access: 15 June 2024.

Ostrowski, A., Connolly, R.M. & Sievers, M. 2021. Evaluating multiple stressor research in
coastal wetlands: a systematic review. Marine Environmental Research, 164, 105239.
https://doi.org/10.1016/j.marenvres.2020.105239

Phillips, T. & Madlokazi, N. 2011. An impact assessment of the research funded by WRC on
wetland management in South Africa. Water Research Commission. WRC Report No.

KV 253/10. https://www.wrc.org.za/wp-content/uploads/mdocs/KV253-10.pdf Date of access: 19
Aug 2024.

Preston, E.M. & Bedford, B.L. 1988. Evaluating cumulative effects on wetland functions: a
conceptual overview and generic framework. Environmental Management, 12:565-583.
https://link.springer.com/article/10.1007/BF01867536 Date of access: 15 June 2024.

61


https://doi.org/10.2118/126572-MS
http://biblioteca.cehum.org/handle/CEHUM2018/1683
https://scienceimpact.mit.edu/sites/default/files/documents/Olorunfemi.pdf
https://heinonline.org/HOL/LandingPage?handle=hein.journals/jenv10&div=25&id=&page=
https://doi.org/10.1016/j.marenvres.2020.105239
https://www.wrc.org.za/wp-content/uploads/mdocs/KV253-10.pdf
https://link.springer.com/article/10.1007/BF01867536

Qu, J. & Fan, M. 2010. The current state of water quality and technology development for water
pollution control in China. Critical reviews in environmental science and technology, 40(6):519-
560. https://doi.org/10.1080/10643380802451953

Rai, P.K. 2008. Heavy metal pollution in aquatic ecosystems and its phytoremediation using
wetland plants: an ecosustainable approach. International journal of
phytoremediation, 10(2):133-160. https://doi.org/10.1080/15226510801913918

Ramsar, C. 1994. Convention on Wetlands of International importance Especially as Waterfowl
Habitat. The Convention on Wetlands text, as amended in 1982 and 1987, UNESCO (United
Nations Educational, Scientific and Cultural Organization).
https://www.ramsar.org/sites/default/files/documents/library/scan_certified e.pdf Date of access:
15 Mar 2024.

Rebelo, A.J., Morris, C., Meire, P. & Esler, K.J. 2019. Ecosystem services provided by South
African palmiet wetlands: A case for investment in strategic water source areas. Ecological
indicators, 101:71-80. https://doi.org/10.1016/j.ecolind.2018.12.043

Rebelo, L.M., Finlayson, C.M. & Nagabhatla, N. 2009. Remote sensing and GIS for wetland
inventory, mapping and change analysis. Journal of environmental management, 90(7):2144-
2153. https://doi.org/10.1016/].jenvman.2007.06.027

National Water Act 36 of 1998. https://www.gov.za/documents/national-water-
act#:~:text=The%20National%20Water%20Act%2036,provide%20for%20matters%20connecte
d%?20therewith Date of access: 16 Jun 2024.

Robinson, N.A., 1991. International trends in environmental impact assessment. Boston College
Environmental Affairs Law Review. 19(3):591-621.
https://heinonline.org/HOL/LandingPage?handle=hein.journals/bcenv19&div=35&id=&page=
Date of access: 16 Jun 2024.

Rogers, P. & Hall, A.W. 2003. Effective water governance. Stockholm: Global water partnership,
7. https://hdl.handle.net/10535/4995

Rosegrant, M.\W. & Gazmuri S, R. 1995. Reforming water allocation policy through markets in
tradable water rights: lessons from Chile, Mexico, and California. Cuadernos de Economia,
32(97):291-315. https://www.jstor.org/stable/41951283 Date of access: 13 Mar 2024.

62


https://doi.org/10.1080/10643380802451953
https://doi.org/10.1080/15226510801913918
https://www.ramsar.org/sites/default/files/documents/library/scan_certified_e.pdf
https://doi.org/10.1016/j.ecolind.2018.12.043
https://doi.org/10.1016/j.jenvman.2007.06.027
https://www.gov.za/documents/national-water-act#:~:text=The%20National%20Water%20Act%2036,provide%20for%20matters%20connected%20therewith
https://www.gov.za/documents/national-water-act#:~:text=The%20National%20Water%20Act%2036,provide%20for%20matters%20connected%20therewith
https://www.gov.za/documents/national-water-act#:~:text=The%20National%20Water%20Act%2036,provide%20for%20matters%20connected%20therewith
https://heinonline.org/HOL/LandingPage?handle=hein.journals/bcenv19&div=35&id=&page=
https://hdl.handle.net/10535/4995
https://www.jstor.org/stable/41951283

Rountree, M., Todd, C.P., Kleynhans, C.J., Batchelor, A.L., Louw, M.D., Kotze, D., Walters, D.,
Schroeder, S., lligner, P., Uys, M. and Marneweck, G.C. 2007. Manual for the assessment of a
Wetland Index of Habitat Integrity for South African floodplain and channelled valley bottom
wetland types. https://www.dws.gov.za/iwgs/rhp/wetlands/WETLAND [HI final.pdf Date of
access: 15 Jun 2024.

Roy, D., Barr, J. & Venema, H.D., 2011. Ecosystem approaches in integrated water resources
management (IWRM). A Review of Transboundary River Basins. United Nations Environment
Programme and the International Institute for Sustainable Development.

https://www.gwp.org/globalassets/global/toolbox/references/ecosystem-approaches-in-iwrm-a-

review-of-transboundary-river-basins-unep-2011.pdf Date of access: 13 Mar 2024.

Russi, D., Ten Brink, P., Farmer, A., Badura, T., Coates, D., Forster, J., ... Davidson, N. 2012.
The economics of ecosystems and biodiversity for water and wetlands. Final Consultation Draft.
IEEP (Institute for European Environmental Policy), London and Brussels.
https://www.ramsar.org/sites/default/files/migration _files/documents/pdf/TEEB/TEEB Water-

Wetlands Final-Consultation-Draft.pdf Date of access: 19 Aug 2024.

Sandham, L., Retief, F. & Alberts, R. 2022. EIA best practice in Africa. In: Fonseca, A. ed.
Handbook of Environmental Impact Assessment. London: Edward Elgar. pp. 320-336.
https://doi.org/10.4337/9781800379633.00026

Sandham, L.A. & Pretorius, H.M. 2008. A review of EIA report quality in the North-West
Province of South Africa. Environmental Impact Assessment Review, 28(4-5):229-240.
https://doi.org/10.1016/j.eiar.2007.07.002

Sandham, L.A., Hoffmann, A.R. & Retief, F.P. 2008. Reflections on the quality of mining EIA
reports in South Africa. Journal of the Southern African Institute of Mining and Metallurgy.
108(11):701-706. https://www.scielo.org.za/pdf/jsaimm/v108n11/05.pdf Date of access: 17 Jun
2024.

Sandham, L.A., Moloto, M.J., & Retief, F.P. 2008. The quality of environmental impact reports
for projects with the potential of affecting wetlands in South Africa. Water SA, 34(2):155-162.
https://www.scielo.org.za/pdf/wsa/v34n2/03.pdf Date of access: 19 Aug 2024.

63


https://www.dws.gov.za/iwqs/rhp/wetlands/WETLAND_IHI_final.pdf
https://www.gwp.org/globalassets/global/toolbox/references/ecosystem-approaches-in-iwrm-a-review-of-transboundary-river-basins-unep-2011.pdf
https://www.gwp.org/globalassets/global/toolbox/references/ecosystem-approaches-in-iwrm-a-review-of-transboundary-river-basins-unep-2011.pdf
https://www.ramsar.org/sites/default/files/migration_files/documents/pdf/TEEB/TEEB_Water-Wetlands_Final-Consultation-Draft.pdf
https://www.ramsar.org/sites/default/files/migration_files/documents/pdf/TEEB/TEEB_Water-Wetlands_Final-Consultation-Draft.pdf
https://doi.org/10.4337/9781800379633.00026
https://doi.org/10.1016/j.eiar.2007.07.002
https://www.scielo.org.za/pdf/jsaimm/v108n11/05.pdf
https://www.scielo.org.za/pdf/wsa/v34n2/03.pdf

Scanes, C.G. 2018. Human activity and habitat loss: destruction, fragmentation, and
degradation. Animals and human society, pp. 451-482. https://doi.org/10.1016/B978-0-12-
805247-1.00026-5

Scholte, S.S., Todorova, M., Van Teeffelen, A.J. & Verburg, P.H. 2016. Public support for
wetland restoration: what is the link with ecosystem service values? Wetlands, 36:467-481.
https://link.springer.com/article/10.1007/s13157-016-0755-6 Date of access: 15 Mar 2024.

Secretariat of the Convention on Biological Diversity. 2001. Handbook of the convention on
biological diversity. Earthscan.
https://books.google.co.za/books?hl=en&Ir=&id=TRjiVWSxZAoC&oi=fnd&pg=PR11&dg=Conven
tion+on+Biological+Diversity+(CBD)+overview+South+Africa+in+1993,&ots=Nw6VEebWCh&sig

=tORvamyGHG v2aLdWS-Jsxme8es&redir esc=y#v=onepage&q&f=false Date of access: 16
May 2024.

Seifollahi-Aghmiuni, S., Nockrach, M. & Kalantari, Z. 2019. The potential of wetlands in
achieving the sustainable development goals of the 2030 Agenda. Water, 11(3), 609.
https://doi.org/10.3390/w11030609

Sekercioglu, C.H. 2010. Ecosystem functions and services. In: Sodhi, N.S. & Ehrlich, P.R. eds.
Conservation biology for all. Oxford: Oxford University Press. pp.45-72.
https://books.google.co.za/books?hl=en&Ir=&id=MxIUDAAAQBAJ&oi=fnd&pg=PA45&dg=Seker
cioglu,+C.H.+2010.+Ecosystem+functions+and+services.+Conservation+biology+for+all.+pp.45
72&0ts=GpOBEZMdLt&sig=VqRz4ASWIGVL444PEK2042Rh rA&redir_esc=y#v=onepage&q&f

=false Date of access: 15 Mar 2024.

Sellamuttu, S.S., De Silva, S., Khoa, S.N. & Samarakoon, J. 2008. Good practices and lessons
learned in integrating ecosystem conservation and poverty reduction objectives in wetlands.
Colombo, Sri Lanka: International Water Management Institute; Wageningen, Netherlands:

Wetlands International. https://www.researchgate.net/profile/Sanjiv-De-

Silva/publication/264363000 Good Practices and Lessons Learned in Integrating Ecosyste

m_Conservation and Poverty Reduction Objectives in Wetlands/links/53da32770cf2e38c63

365fab/Good-Practices-and-Lessons-Lea. Date of access: 13 Jul 2024.

Sheoran, A.S. & Sheoran, V., 2006. Heavy metal removal mechanism of acid mine drainage in
wetlands: a critical review. Minerals engineering, 19(2):105-116.
https://doi.org/10.1016/j.minenq.2005.08.006

64


https://doi.org/10.1016/B978-0-12-805247-1.00026-5
https://doi.org/10.1016/B978-0-12-805247-1.00026-5
https://link.springer.com/article/10.1007/s13157-016-0755-6
https://books.google.co.za/books?hl=en&lr=&id=TRjiVwSxZAoC&oi=fnd&pg=PR11&dq=Convention+on+Biological+Diversity+(CBD)+overview+South+Africa+in+1993,&ots=Nw6VEebWCh&sig=tORvamyGHG_v2aLdWS-Jsxme8es&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=TRjiVwSxZAoC&oi=fnd&pg=PR11&dq=Convention+on+Biological+Diversity+(CBD)+overview+South+Africa+in+1993,&ots=Nw6VEebWCh&sig=tORvamyGHG_v2aLdWS-Jsxme8es&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=TRjiVwSxZAoC&oi=fnd&pg=PR11&dq=Convention+on+Biological+Diversity+(CBD)+overview+South+Africa+in+1993,&ots=Nw6VEebWCh&sig=tORvamyGHG_v2aLdWS-Jsxme8es&redir_esc=y#v=onepage&q&f=false
https://doi.org/10.3390/w11030609
https://books.google.co.za/books?hl=en&lr=&id=MxIUDAAAQBAJ&oi=fnd&pg=PA45&dq=Sekercioglu,+C.H.+2010.+Ecosystem+functions+and+services.+Conservation+biology+for+all.+pp.4572&ots=GpOBEZMdLt&sig=VqRz4ASwIGVL444PEK2042Rh_rA&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=MxIUDAAAQBAJ&oi=fnd&pg=PA45&dq=Sekercioglu,+C.H.+2010.+Ecosystem+functions+and+services.+Conservation+biology+for+all.+pp.4572&ots=GpOBEZMdLt&sig=VqRz4ASwIGVL444PEK2042Rh_rA&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=MxIUDAAAQBAJ&oi=fnd&pg=PA45&dq=Sekercioglu,+C.H.+2010.+Ecosystem+functions+and+services.+Conservation+biology+for+all.+pp.4572&ots=GpOBEZMdLt&sig=VqRz4ASwIGVL444PEK2042Rh_rA&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=MxIUDAAAQBAJ&oi=fnd&pg=PA45&dq=Sekercioglu,+C.H.+2010.+Ecosystem+functions+and+services.+Conservation+biology+for+all.+pp.4572&ots=GpOBEZMdLt&sig=VqRz4ASwIGVL444PEK2042Rh_rA&redir_esc=y#v=onepage&q&f=false
https://www.researchgate.net/profile/Sanjiv-De-Silva/publication/264363000_Good_Practices_and_Lessons_Learned_in_Integrating_Ecosystem_Conservation_and_Poverty_Reduction_Objectives_in_Wetlands/links/53da32770cf2e38c63365fa6/Good-Practices-and-Lessons-Lea
https://www.researchgate.net/profile/Sanjiv-De-Silva/publication/264363000_Good_Practices_and_Lessons_Learned_in_Integrating_Ecosystem_Conservation_and_Poverty_Reduction_Objectives_in_Wetlands/links/53da32770cf2e38c63365fa6/Good-Practices-and-Lessons-Lea
https://www.researchgate.net/profile/Sanjiv-De-Silva/publication/264363000_Good_Practices_and_Lessons_Learned_in_Integrating_Ecosystem_Conservation_and_Poverty_Reduction_Objectives_in_Wetlands/links/53da32770cf2e38c63365fa6/Good-Practices-and-Lessons-Lea
https://www.researchgate.net/profile/Sanjiv-De-Silva/publication/264363000_Good_Practices_and_Lessons_Learned_in_Integrating_Ecosystem_Conservation_and_Poverty_Reduction_Objectives_in_Wetlands/links/53da32770cf2e38c63365fa6/Good-Practices-and-Lessons-Lea
https://doi.org/10.1016/j.mineng.2005.08.006

Shi, J., Huang, W., Han, H. & Xu, C., 2021. Pollution control of wastewater from the coal
chemical industry in China: Environmental management policy and technical

standards. Renewable and Sustainable Energy Reviews, 143, 110883.
https://doi.org/10.1016/j.rser.2021.110883

Shongwe, B.N. 2018. The impact of coal mining on the environment and community quality of
life: a case study investigation of the impacts and conflicts associated with coal mining in the
Mpumalanga Province, South Africa. Master of Philosophy Dissertation. University of Cape
Town. http://hdl.handle.net/11427/28127

Silvius, M.J., Oneka, M., & Verhagen, A. 2000. Wetlands: lifeline for people at the edge. Physics
and Chemistry of the Earth, Part B: Hydrology, Oceans and Atmosphere, 25(7-8):645-652.
https://doi.org/10.1016/S1464-1909(00)00079-4

Simpson, G.B., Badenhorst, J., Jewitt, G.P., Berchner, M. & Davies, E. 2019. Competition for
land: The water-energy-food nexus and coal mining in Mpumalanga Province, South
Africa. Frontiers in Environmental Science, 7, pp.86. https://doi.org/10.3389/fenvs.2019.00086

Sinthumule, N.I. 2024. An analysis of policy and legal framework on wetland conservation and
management in South Africa. Watershed Ecology and the Environment, 6:63-69.
https://doi.org/10.1016/j.wsee.2024.03.001

Swanepoel, F., Retief, F., Bond, A., Pope, J., Morrison-Saunders, A., Houptfleisch, M. &
Fundingsland, M. 2019. Explanations for the quality of biodiversity inputs to Environmental
Impact Assessment (EIA) in areas with high biodiversity value. Journal of Environmental
Assessment Policy and Management, 21(2), 19500009.
https://doi.org/10.1142/S1464333219500091

Tekaligne, B. 2003. Environmental impact assessment and the wise use of wetlands. In: Abebe,
Y.D. & Geheb, K. eds. Wetlands of Ethiopia. Proceedings of a seminar on the resources and
status of Ethiopia’s Wetlands. p. 86-96.
https://portals.iucn.org/library/sites/library/files/documents/WTL-028.pdf. Date of access: 13 Mar
2024

Thiesing, M.A. 2001. An evaluation of wetland assessment techniques and their applications to
decision making. In: Finlayson, C.M., Davidson, N.C. & Stevenson, N.J. eds. Wetland inventory,

assessment and monitoring: Practical techniques and identification of major issues.

65


https://doi.org/10.1016/j.rser.2021.110883
http://hdl.handle.net/11427/28127
https://doi.org/10.1016/S1464-1909(00)00079-4
https://doi.org/10.3389/fenvs.2019.00086
https://doi.org/10.1016/j.wsee.2024.03.001
https://doi.org/10.1142/S1464333219500091
https://portals.iucn.org/library/sites/library/files/documents/WTL-028.pdf

Tokarz, A.P. & Dulin, B.E., 1994. Wetlands Regulations Affecting Coal Mining and Oil and Gas
Operations. Journal of Natural Resources & Environmental Law, 10(2), 6. pp. 261.

https://uknowledge.uky.edu/jnrel/vol10/iss2/6. Date of access: 20 Nov 2024.

Treweek, J. 1999. Ecological Impact Assessment. Impact Assessment, 13(3):289-315.
https://doi.org/10.1080/07349165.1995.9726099

Van Deventer, H., Van Niekerk, L., Adams, J., Dinala, M.K., Gangat, R., Lamberth, S.J., ...
Ramjukadh, C.L. 2020. National Wetland Map 5: An improved spatial extent and representation
of inland aquatic and estuarine ecosystems in South Africa. Water SA, 46(1):66-79.

https://www.ajol.info/index.php/wsa/article/view/193149 Date of access: 19 Aug 2024.

Van Staden, S. 2023. Freshwater Ecological Assessment: As part of the Environmental
Authorisation and Water Use License Application Processes for the proposed development of a
tourist facility on Erf 60 within the Welgevonden private game reserve, near Thabazimbi,
Limpopo Province. SAS Environmental Group of Companies.

Verhoeven, J.T.A., Beltman, B., Bobbink, R. & Whigham, D.F. eds.2006. Wetlands and natural
resource management (Ecological Studies Vol. 190). Berlin, Heidelberg: Springer-Verlag.
https://oro.open.ac.uk/7828/. Date of access: 19 Aug 2024.

Volik, O., Elmes, M., Petrone, R., Kessel, E., Green, A., Cobbaert, D. & Price, J. 2020.
Wetlands in the Athabasca Oil Sands Region: the nexus between wetland hydrological function
and resource extraction. Environmental Reviews, 28(3):246-261. https://doi.org/10.1139/er-
2019-0040

Wardrop, D.H., Kentula, M.E., Brooks, R.P., Fennessy, M.S., Chamberlain, S.J., Havens, K.J. &
Hershner, C. 2013. Monitoring and assessment of wetlands: concepts, case studies, and
lessons learned. In: Brooks, R., Wardrop, D. eds. Mid-Atlantic freshwater wetlands: advances in
wetlands science, management, policy, and practice. New York: Springer. pp. 381-419.
https://link.springer.com/chapter/10.1007/978-1-4614-5596-7 11 Date of access: 20 Nov 2024.

Webster, K.L., Beall, F.D., Creed, I.F. & Kreutzweiser, D.P. 2015. Impacts and prognosis of
natural resource development on water and wetlands in Canada’s boreal zone. Environmental
Reviews, 23(1):78-131. https://doi.org/10.1139/er-2014-0063

66


https://uknowledge.uky.edu/jnrel/vol10/iss2/6
https://doi.org/10.1080/07349165.1995.9726099
https://www.ajol.info/index.php/wsa/article/view/193149
https://oro.open.ac.uk/7828/
https://doi.org/10.1139/er-2019-0040
https://doi.org/10.1139/er-2019-0040
https://link.springer.com/chapter/10.1007/978-1-4614-5596-7_11
https://doi.org/10.1139/er-2014-0063

Wentzel, T., Retief, F.P., Alberts, R.C., Moolman, H.J., Roos, C. & Cilliers, D.P. 2023. The
Quality of Biodiversity Inputs to Environmental Impact Assessment (EIA) in the Succulent Karoo
Biodiversity Hotspot, South Africa. Journal of Environmental Assessment Policy and
Management, 25(04), 2350019.2 https://doi.org/10.1142/S1464333223500199

Wescoat Jr, J.L. 2017. Water resources and hydrological management. International

Encyclopedia of Geography. https://www.researchgate.net/profile/James-

Wescoat/publication/352858127 Water resources and hydrological management/links/60dcc

70fa6fdcch745f8432f/Water-Resources-and-Hydrological-Management.pdf Date of access: 19
Aug 2024.

Xiong, Y., Mo, S., Wu, H., Qu, X., Liu, Y. & Zhou, L. 2023. Influence of human activities and
climate change on wetland landscape pattern — A review. Science of the Total
Environment, 879, 163112. https://doi.org/10.1016/].scitotenv.2023.163112

XMP Consulting. 2017. South African Coal Desktop Study. Centre for Environmental Rights.
https://cer.org.za/wp-content/uploads/2017/12/Annexure-Q.pdf Date of access: 11 Oct 2024.

Xu, T., Weng, B., Yan, D., Wang, K., Li, X., Bi, W, ... Liu, Y. 2019. Wetlands of international
importance: Status, threats, and future protection. International Journal of Environmental
Research and Public Health, 16(10), 1818. https://doi.org/10.3390/ijerph16101818

Xu, X., Chen, M., Yang, G., Jiang, B. & Zhang, J. 2020. Wetland ecosystem services research:
A critical review. Global Ecology and Conservation, 22, e01027.
https://doi.org/10.1016/j.gecco.2020.e01027

Yang, Z., Cai, Y. & Mitsch, W.J. 2015. Ecological and hydrological responses to changing
environmental conditions in China’s river basins. Ecological engineering, 76:1-6.
https://doi.org/10.1016/j.ecolenq.2014.12.007

Younger, P.L. & Wolkersdorfer, C. 2004. Mining impacts on the freshwater environment:
technical and managerial guidelines for catchment scale management. Mine water and the

environment, 23:52-s80.

Younger, P.L. 2004. Environmental impacts of coal mining and associated wastes: a
geochemical perspective. Geological Society, London, Special Publications, 236(1):169-209.
https://doi.org/10.1144/GSL.SP.2004.236.01.12

67


https://doi.org/10.1142/S1464333223500199
https://www.researchgate.net/profile/James-Wescoat/publication/352858127_Water_resources_and_hydrological_management/links/60dcc70fa6fdccb745f8432f/Water-Resources-and-Hydrological-Management.pdf
https://www.researchgate.net/profile/James-Wescoat/publication/352858127_Water_resources_and_hydrological_management/links/60dcc70fa6fdccb745f8432f/Water-Resources-and-Hydrological-Management.pdf
https://www.researchgate.net/profile/James-Wescoat/publication/352858127_Water_resources_and_hydrological_management/links/60dcc70fa6fdccb745f8432f/Water-Resources-and-Hydrological-Management.pdf
https://doi.org/10.1016/j.scitotenv.2023.163112
https://cer.org.za/wp-content/uploads/2017/12/Annexure-Q.pdf
https://doi.org/10.3390/ijerph16101818
https://doi.org/10.1016/j.gecco.2020.e01027
https://doi.org/10.1016/j.ecoleng.2014.12.007
https://doi.org/10.1144/GSL.SP.2004.236.01.12

Zorrilla-Miras, P., Palomo, I., Gébmez-Baggethun, E., Martin-Lopez, B., Lomas, P.L. & Montes,
C. 2014. Effects of land-use change on wetland ecosystem services: A case study in the
Dofiana marshes (SW Spain). Landscape and Urban Planning, 122:160-174.
https://doi.org/10.1016/j.landurbplan.2013.09.013

68


https://doi.org/10.1016/j.landurbplan.2013.09.013

Annexure A: Review areas

Review topic

Rating

Reviewer’s comment

Review

area 1: Report introduction

11

Was a detailed introduction of the project
provided?

1.2

Was the purpose of conducting the wetland
study outlined?

Review

area 2: Specialist expertise

2.1

Is there a clear indication of relevant
gualifications (SACNASP registered, relevant
natural science qualification), expertise, and
experience of the specialist who conducted the
study?

2.2

Does the wetland impact report contain the
details of the specialist who undertook the
study?

2.3

Was the declaration of independence provided
by the specialist?

24

Was the specialist’s information validated
(confirmation of SACNASP reference
number)?

Review

area 3: Adequacy of report information

3.1

Are the terms of reference outlined in the
report and to what degree has the specialist
fulfilled all the requirements outlined in the ToR
for input into the report?

3.2

Was the aims and objectives of the study been
outlined in the report?

3.3

Were any knowledge gaps, or low levels of
confidence regarding the assessment outlined
in the report?

3.4

Were study assumptions and limitations
outlined?

3.5

Were any site alternatives assessed in the
report?

Review

area 4. Legislative framework

4.1

Was the legal context of the study in line with
wetlands described in the study (in the South
African context)?
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4.2

Were the Policy and planning context of project
discussed (on national, provincial and local
levels)?

4.3

Were the standards and guidelines in relation
to wetlands discussed (NWA, 1998; the
Procedural Requirements for Water Use
Licence Applications and Appeals, Regulations
— GNR.267)?

4.4

Were there indications that the study will
support policy, plans and programmes?

Review

area 5: Baseline site description

5.1

Has the description of the study area been
provided (coordinates, nearest town, SG
codes, municipalities, etc.)?

5.2

Were the locality map, plans and photographs
been provided?

5.3

Has the project description been outlined, and
has the relation to the wetlands on site been
outlined?

5.4

Were the characteristics of affected
environment (geology, climate, topography,
soils, etc.) been discussed?

Review

area 6: Methodology

6.1

Was the wetland identification and mapping
methodology outlined (desktop assessment,
and presence of field photographs)?

6.2

Was the wetland delineated using the wetland
and riparian habitat delineation document
(DWAF (2005))? (Field survey: determine outer
edge using the 4 indicators (terrain, vegetation,
soil wetness and redoximorphic features))

6.3

Was the wetland functional assessment
discussed as per the WET-EcoServices tool
(Kotze et al., 2020)? — Were the ecosystem
services (cultural benefits (cultural/heritage,
education and research, recreation and
tourism), provisioning benefits (provision of
cultivated foods, harvestable resources, water
for human use, and maintenance of
biodiversity), regulating and support benefits
(flood attenuation, regulation of streamflow,
and storage of carbon), and water quality
enhancement (sediment trapping, phosphate
nitrate and toxicant assimilations, and erosion
control) discussed?
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6.4

Was the ecological integrity of the wetlands
determined using the Eco Classification and
EcoStatus determination (Kleynhans, et al.,
2008 or Kotze et al., 2020)?

6.5

Was the present ecological state of wetlands
determined using the WET-Health tool
(Macfarlane et al., 2008, 2009, or 2020)?

6.6

Were the ecological importance and sensitivity
of wetlands determined using the WET-
EcoServices, (Kotze et al, 2020)?

6.7

Were the ecological classification and
description outlined where the wetlands were
classified according to HGM
(hydrogeomorphic) type (level 4A classification
level) using the National Wetland Classification
System (SANBI document)?

6.8

Was the impact assessment approach and
methodology discussed?

6.9

Were the criteria used to assess impacts
discussed in detail in the report?

Review area 7: Result discussion

7.1 Was the wetland delineated (delineation map)?

7.2 Was the wetland unit identified?

7.3 Was the wetland unit setting discussed?

7.4 Were the wetland soils discussed in the
report?

7.5 Was the description of wetland type (as
outlined in the SANBI wetland classification
report) provided?

7.6 Was the general functional description of
wetland types provided?

7.7 Was the wetland ecological functional
assessment determined?

7.8 Was the ecological health assessment of the
area provided?

7.9 Was the PES assessment of the wetland areas
provided?

7.10 Was the EIS assessment of the wetland areas
provided?

7.11 Was the study area water resource (rivers,

guaternary catchment, FEPA, etc.) description
discussed?
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Review area 8: Impact assessment discussions

8.1 Were impacts analysed for the preconstruction
phase, and significance rating provided?

8.2 Were the impacts analysed for the construction
phase and significance rating provided?

8.3 Were the impacts analysed for the operational
phase and significance rating provided?

8.4 Were impacts analysed for the closure phase
and significance rating provided?

8.5 Were rehabilitation measures provided?

8.6 Was mitigation of positive and negative
impacts provided, rating before and after
mitigation?

8.7 Was the monitoring programme provided and

does it address the following: the exact
guestions to be asked, the frequency, and
season of monitoring, responsible individuals
to undertake monitoring, monitoring targets
and indicators, significance ratings, and
requirements for auditing and reporting?

Review area 9: Study area buffer

9.1 Was the buffer zone discussed using the
preliminary guideline for the determination of
buffer zones for rivers, wetlands, and estuaries
document by Macfarlane et.al., (2017)?

9.2 Was a buffer map provided?

Review area 10: Conclusions and recommendations

10.1 Was the summary of key management actions
outlined?

10.2 Has the specialist opinion been provided?

10.3 Were the wetland off-set requirements

outlined?

Review area 11: References

11.10

Was the reference list provided?
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Annexure B: Collation Sheet

List of reports A B C D E F G H [ J K L M N 0

Year report was compiled 2017 | 2019 | 2019 | 2020 | 2021 | 2021 | 2019 | 2023 | 2020 | 2019 | 2018 | 2023 | 2023 | 2021 | 2018

Review area 1: Report Introduction

1.1 Introduction to project

1.2 Purpose of the study

Review area 2: Specialist expertise

2.1 Qualifications, expertise and experience

2.2 Details of specialist

2.3 Declaration of independence

2.4 | Validity of information

Review area 3: Adequacy of report information

3.1 Terms of reference

3.2 | Aims and objectives

3.3 | Gaps in knowledge

3.4 | Assumptions and limitations

35 Assessment of site alternatives

Review area 4: Legislative framework

4.1 Description of legal framework

4.2 | Policy and planning context of project

4.3 Inclusion of standards and guidelines

4.4 | Support of policy, plans and programmes




Review area 5: Baseline site description

5.1 Description of the study area

5.2 Locality map, plans and photographs

5.3 Project description

5.4 | Characteristics of affected environment
(geology, climate, topography, soils, etc.)

Review area 6: Methodology

6.1 | Wetland identification and mapping

6.2 | Wetland delineation methodology

6.3 Wetland functional assessment

6.4 Determining the ecological integrity of the
wetlands

6.5 Determining the present ecological state of
wetlands

6.6 | Determining the ecological importance and
sensitivity of wetlands

6.7 | Ecological classification and description

6.8 Impact assessment approach and
methodology

6.9 | Criteria used to assess impacts

Review area 7: Result discussion

7.1 Wetland delineation results discussion

7.2 Wetland unit identification

7.3 | Wetland unit setting

7.4 Wetland soils




7.5 Description of wetland type

7.6 General functional description of wetland
types

7.7 | Wetland ecological functional assessment

7.8 | The ecological health assessment of the
area

7.9 The PES assessment of the wetland areas

7.10 | The EIS assessment of the wetland areas

7.11 | Study area water resource (rivers,
quaternary catchment, FEPA, etc.)

Review area 8: Impact assessment discussions

8.1 Impact analysis — preconstruction phase

8.2 Impact analysis — construction phase

8.3 Impact analysis — operational phase

8.4 Impact analysis — closure phase

8.5 | Rehabilitation plan

8.6 | Mitigation of positive and negative impacts

8.7 Monitoring programme

Review area 9: Study area buffer

9.1 | Description of buffer zone

9.2 Buffer map

Review area 10: Conclusions and
recommendations

75



10.1

Summary of key management actions

10.2

Specialist opinion

10.3

Wetland off-set requirements

Review area 11: References

111

Reference list
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Annexure C: COMPARISON OF RATING BETWEEN THE CURRENT RESEARCH AND PREVIOUS STUDIES

Review area

Current study

Previously done reports

Sandham et al. Hallatt et al. Swanepoel et al. Wentzel et al.
(2008) (2015) (2019) (2023)
1. Report introduction A=100% A=75%, B=25% A=4%, B=27%, B=31%, C=46%, A-C=37%, D-
C=27%, D=38%, D=8%, E=15% F=63%
E=4%
2. Specialist expertise A=93%, B=7% A=50%, B=50% A=46%, B=34%, A=8%, B=69%, C= A-C=38%, D-
C=12%, D=8% 23% F=62%
3. Adequacy of report information A=75%, B=4%, F=3%, | A=50%, B=50% A=4%, B=35%, A=8%, B=19%, A-C=56%, D-
N/A=18% C=50%, D=11% C=27%, D=38%, F=44%
E=8%
4, Legislative framework A=64%, B=18%, N/A B=4%, C=31%, A=8%, B=23%, A-C=0%, D-
C=2%, D=10%, E=3%, D=27%, E=23% C=46%, D=19%, F=100%
F=3% F=15% F=4%
5. Baseline site description A=92%, C=8%, D=2% | B=100% A=46%, B=42%, A=62%, B=23%, A-C=94%, D-
C=12% C=15% F=6%
6. Methodology A=91%, B=7%, N/A N/A N/A N/A
N/A=2%
7. Result discussion A=98%, C=1%, D=1% | A=25%, B=50%, N/A N/A N/A
D=25%
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Review area

Current study

Previously done reports

Sandham et al. Hallatt et al. Swanepoel et al. Wentzel et al.
(2008) (2015) (2019) (2023)
8. Impact assessment discussions A=59%, B=2%, C=6%, | B=50% C=50% B=19%, C=65%, B=4%, C=27%, A-C=56%, D-
D=5%, E=4%, F=24% D=12%, E=4% D=46%, E=19% F=44%
F=4%
9. Study area buffer A=60%, B=10%, N/A N/A N/A N/A
C=3%, D=4%, F=23%
10. Conclusions and recommendations A=64%, B=9%, N/A A=31%, B=38%, A=19%, B=27%, A-C=87%, D-
C=16%, F=11% C=4%, D=23%, C=35%, D=8%, F=13%
E=4% E=4%, F=8%
11. References A=100% N/A N/A N/A N/A

Overall Rating

88% satisfactory, and

12% unsatisfactory

91% satisfactory,
and 9%

unsatisfactory

73% satisfactory
(A-C) and 27%
unsatisfactory (D-
F)

81% satisfactory (A-
C) and 19%

unsatisfactory (D-F)

63% satisfactorily
and 37%

unsatisfactory
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