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PART B DESIRED STATE OF THE ENVIRONMENTAL FOR KCDM 
 

1 INTRODUCTION AND BACKGROUND TO THE DESIRED STATE FO THE KCDM 
ENVIRONMENT 

 

1.1 Background to the Desired State Report 
According to the published EMF guidelines (2012), the analysis and evaluation of baseline information; issues 
raised through stakeholder engagement; and sector planning needs, provides the basis for establishing 
environmental priorities. The Desired State of Environment Report captures the information derived and 
collected in the Baseline Report and uses the information to: 

1. Present the development opportunities in the KCDM (referred to as the economic desired state); 
2. Present the current state of the land in terms of land cover; 
3. Present the issues and the needs of communities; 
4. Create a layer of sensitive natural features which may represent constraints to development 

activities and where these constraints are distributed. 
 
The priorities of the KCDM are expressed as the Desired State of the Environment, which encompasses all 
aspects of the KCDM including the economic, social, cultural and natural environment. The Desired State is 
used to set the objectives of the EMF and develop management guidelines for each of the Environmental 
Management Zones. 
 
The Desired State of the KCDM was developed by integrating: 

1. Spatial information available for respective sectors which are currently active and are planned in the 
KCDM; 

2. Input from communities within the KCDM; and 
3. An updated land cover reflecting current land use patterns.  

 
Based on the spatial data gathered in the Baseline Report, the key sectors that have been identified as playing 
a major role in the spatial planning and development of the KCDM include: agriculture, municipal planning 
and human settlements, heavy and light industry, mining, tourism and environmental (which encompasses a 
number of natural resource role-players and planning tools). 
 
The natural environment and human activities cannot be disaggregated. Each has an influencing effect on 
the other and people are intrinsically dependent on natural resources for survival. This inter-relationship 
makes it necessary to understand and integrate the needs and aspirations of the stakeholders who live and 
work within the KCDM into environmental planning, with the aim of facilitating and promoting sustainable 
development opportunities in areas of need. 
 
The updated land cover establishes the current status quo in terms of land use and pressures. This was an 
influential spatial layer that assisted with moderating and rationalising the “desired state” of different sectors 
as it demands consideration current settlement and use in the light of sectoral plans. 
 

1.2 Description and approach 
 
The Sections in the Desired State Report present information on the development opportunities, land cover 
statistic, social needs, environmental priorities and finally undertakes conflict/constraint analysis. A brief 
overview on the approach to each section of the Desire State is summarised below (Table 1).  
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Table 1 A brief description of each section of Desired State Report and the approach 

Section  Approach 

1. Development opportunities: 
Desired State of Sectors and 
Authorities who have 
undertaken or participate in 
planning activities in the 
KCDM 

 

The development opportunities of the KCDM, identified in the Baseline 
Assessment Report, were incorporated and summarised in this Desired 
State Report. In some cases spatial digitising was necessary. The key 
socio-economic drivers and their current and future spatial distribution 
are presented in this section of work. 
 

2. Land cover An updated (2018) land cover, generated by this study, is presented 
and a comparison is made with the NGI land cover (2013/14) in order 
to discern land use trends and pressures. 
 

3. Social needs The social profile of the KCDM has already been fully described in the 
Baseline Assessment Report. A summary of this information is 
provided. In addition, extensive community engagement was 
undertaken and the synthesised information is presented in this 
section.   
 

4. Environmental constraints,  
sensitivity and priorities 

The biodiversity and ecosystem information collected and present in 
the Baseline Assessment Report, including freshwater features, 
estuaries, coastline, vegetation and species level data, and relevant 
buffers around these geographical features is considered. In addition 
biophysical features such as slope gradient and the Ecosystem Based 
Adaptation data are included as constraints. Protected Areas and 
relevant buffers have been applied. 

5. Conflict/constraint analysis Each development opportunity (desired state) was assessed against 
each environmental constraint. The relationship (either in conflict or 
compatible) was assessed and represented in a conflict matrix. This 
analysis permits a more refined assessment of the conflict of each type 
of spatially relevant development opportunity against all natural 
environmental constraints. This is necessary as not all development 
types are in direct conflict with conservation/protection objectives of 
important biodiversity or ecosystems. The conflict matrix was used in 
ArcGIS to develop maps of areas of conflict. Using these maps, we were 
able, at a strategic level, to determine the distribution and nature of 
the conflict and attempt to resolve/rationalise them. This process was 
often assisted by simultaneously overlaying the land cover. 
 

Next steps: Environmental 
Management Zones 

The process of resolving/rationalising and visualising the land cover, 
provided the basis for delineating the Environmental Management 
Zones, which is presented in Part C of the EMF. 
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2 DEVELOPMENT OPPORTUNITIES: ECONOMIC DESIRED STATE 
 
Securing economic opportunities to support livelihoods for all the inhabitants of the KCDM is a high priority. 
Most of the opportunities are associated with forestry and paper mills, mining and processing, heavy 
industry, the Richards Bay Port and IDZ, sugarcane farming and mills, tourism and the public sector. In more 
rural areas, small-scale/subsistence farming activities are the only form economic activity. The development 
opportunities of economic sectors are described below in terms of mapped potential, as developed in spatial 
plans by each sectoral planning authority. This assessment spatially represents the desired development 
state of the KCDM and include the following sectors: 

1. Agriculture in its various forms is expressed as the high potential areas as mapped at a National scale 
by the DAFF; 

2. Human settlements expressed as expansion or consolidation of built-up areas in SDFs; 
3. Mining spatially represented by the current mining footprint; 
4. Industry and infrastructure spatially representing current industrial zoned areas, the Port of Richards 

Bay and the IDZ Phase 1 and 2, and future industrial areas as earmarked by the KCDM SDF. SIP 
projects that are currently spatially relevant (i.e. have been mapped) such as railway lines, roads, and 
energy networks, are considered; 

5. Tourism nodes based on heritage and natural features have been identified in the KCDM Tourism 
Master Plan; and 

6. The Biodiversity Economy Zone concept that is being developed and promoted by EKZNW and 
SAHGCA in the KZN.  

 

2.1 Agricultural Sector: Status and Desired State 
 
In terms of coverage, the different types of agriculture in the form of forest plantations, commercial 
cultivation and subsistence/out-grower cultivation, is probably the largest land use activity in the KCDM.  
 
The framework of the agricultural desired state is premised on the agricultural potential of the KCDM. Spatial 
input layers that were used to inform the desired state are what could be considered as HIGH potential arable 
and grazing areas. In addition, LM and DM SDFs were consulted, and agricultural input layers incorporated 
(Figure 1).  
 
The agricultural desired state would be the full development of all high potential sites for the purposes of 
this activity.  
 
When one considers the agricultural potential against the current land cover/land use (Figure 2), it becomes 
apparent that many of the high potential sites are already involved with cultivation/plantation and that 
economically-feasible agricultural expansion is possibly limited to a small number of areas. The strategic 
focus, therefore, should be on intensifying and formalising existing agriculture and providing the necessary 
support and infrastructure, rather than expanding cultivation agriculture into marginal areas. Grazing 
potential, especially, is not being fully exploited. The KZN Department of Rural Development and Land Reform 
has developed a support plan to stimulate rural agriculture. This plan maps priority areas and identifies 
agricultural support as Farmer Production Support Units located in Nkandla, Melmoth and Ntambanana, as 
these are rapidly growing nodes (Figure 3), and an agri-hub located in Eshowe. 
 
Although the Aquaculture SEA areas have been considered in the Baseline, a refined assessment of feasible 
aquaculture sites is not readily available and considering that these are relatively low-scale developments 
that are unlikely to change the nature of the landscape in a significant way, and have been excluded from 
further assessment, but will be included when assessing management guidelines associated with delineated 
zones. 
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Figure 1 HIGH arable and grazing potential 

 
Figure 2 HIGH arable and grazing resources that are not already being exploited 
 



 

CES Environmental and Social Advisory Services                 Desired State Report  8 

 
Figure 3 Farm Production Support Units and Agri hub (Eshowe) proposed for the KCDM (taken directly from 
DRDLR, District Rural Development Plan, 2016). 
 
 
 

2.2 Human Settlements Desired State 
 
Areas of proposed human settlement development were mapped based on information from the list of 
capital investments and SDFs delineations (Figure 4). These areas spatially reflect the development needs as 
identified by the KCDM and its respective local municipalities. The desired state for future human settlement 
is reflected in Figure Z below. The sector includes associated infrastructure, community services and 
amenities. Most of the pressure for housing and settlement formalisation is centred at Empangeni and 
Richards Bay, and only smaller patches associated with secondary economic nodes. These plans have been 
developed at a strategic level and have not undergone any detailed assessment. 
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Figure 4 Current (black) and future (grey) settlement proposal (SDF). 
 
 

2.3 Mining Desired State 
 
The desired state of the mining sector is to fully utilise economically feasible mineral resources in an inclusive, 
equitable manner for the benefit of people of South Africa. In order to achieve this, all high potential mineral 
resources should be explored and mined where feasible.  
 
Although future mining is a real possibility in the KCDM, no relevant information pertaining to future mining 
potential is accessible, other than large tracts of potential onshore and offshore oil and gas concession areas. 
While potentially extensive in terms of impact, mining activities can be relatively small facilities that are 
difficult to map at a strategic level. Therefore, the desired state of mining cannot be spatially represented 
and only the current extent of mining activities, as reflected in the land cover, SDFs and publicly available 
information regarding mining concessions, have been mapped (Figure 5).  
 
Current mining operations are located primarily along the coastline and involve strip mining. Once an area 
has been exhausted of mineral deposits, mined areas are restored and rehabilitated, either to a natural state 
or an ecologically functional state. Since mining activities are already in progress, their decommissioning and 
rehabilitation or re-purposing land becomes an important feature regarding forward planning.  
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Figure 5 Current mining in the KCDM. 
 
 

2.4 Industry and Infrastructure Desired State 
 
2.4.1 Industry in the KCDM 
The desired state of the industrial sector would be to position itself to fully utilise and process the resources 
produced by the mining and agricultural sectors and utilise facilities such as the Richards Bay Port and IDZ to 
drive the economy in the KCDM. 
 
The KCDM has a strong industrial component supported by a number of activities such as mining and agro-
processing. The sector’s potential is further enabled by the Richards Bay Port, IDZ and the future expansion 
of the IDZ.  
 
A number of spatial inputs have been used to map the current and future extent of the industrial sector 
namely (Figure 6): 

1. The Port of Richards Bay (purple shading); 
2. The Richards Bay Industrial Development Zones (Phase 1 and 2) (purple shading); and 
3. Current and future industrial (purple) and commercial (pink) development extracted from the SDFs. 

 
Although small in extent, industrial development has the potential to result in considerable air and water 
pollution. Since the Richards Bay Port and IDZ have a gazetted EMF in place, the environmental management 
of industrial elements will focus on the air and water quality related pressures associated with industrial 
development, using the desired state of the sector as an opportunity to achieve improved air emission and 
effluent discharge quality, especially in and around Richards Bay/Empangeni and in downstream NFEPA river 
systems.  
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2.4.2 Infrastructure in the KCDM 
The desired state for infrastructure networks is for them to be utilised in order to provide an enabling 
environmental that mobilises people and businesses and maximises the economic potential of relevant 
sectors. 
 
Being mindful of the SIPs, the spatial component of this sector has focused on current and future proposed 
transport and electricity infrastructure, including (Figure 6):  

 Rail 

 Powerlines 

 Roads 
 

 
Figure 6 Industrial Desired State of the KCDM. 
 

2.5 Tourism Desired State 
 
The desired state for tourism in the KCDM would be to fully utilise the natural and cultural/heritage resources 
of the KCDM to create a thriving tourism economy. 
 
The KCDM Tourism Master Plan describes a mix of tourism activities which have the potential to support a 
strong tourism economy and identifies a number of important tourism nodes in the KCDM namely: 

 Richards Bay Marina Area and Waterfront; 

 Eshowe and surrounding region (Lake Phobane/Goedetrou Dam); 

 Mtunzini/Siyaya Coastal Park; 

 Mthonjaneni/Dingane Spring; 

 Thula Thula/Royal Zulu and linkages with Umfolozi and Opathe Game Reserves; and 

 Nkandla Forest ecotourism. 
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Using the descriptions in the KCDM Tourism Master Plan, the KCDM SDF tourism information and the points 
of cultural/heritage importance, the spatial desired state for tourism were mapped (Figure 7).  
 

 
Figure 7 The desired state of tourism in the KCDM. 
 

2.6 Biodiversity Economy Desired State 
 
The desired state in Biodiversity Economy Nodes is for viable business opportunities and sustainable jobs to 
be created throughout the value chain, including spin-off industries such as tourism and meat processing 
(EKZNW, pers comm). It is hoped that thriving biodiversity industries, which have lower impact and lower 
risk of modifying the natural environment, become competing land use options. Two areas in the KCDM have 
been earmarked by SAHGCA and EKZNW, for Phase 2 pilot areas as part of the larger uMfolosi Biodiversity 
Economy Node (Figure 8), namely the Fundimvelo and the Opath-Hluhluwe-iMfolozi Park zones. 
 
The biodiversity economy in South Africa constitutes the businesses and economic activities that either 
depend on biodiversity for their business or which contribute to the protection/conservation of biodiversity 
through their activity. The biodiversity economy contains only the formal commercial biodiversity markets 
and strategies are currently limited to only two sub-sectors, namely bioprospecting and wildlife. The latter is 
relevant to the KCDM and involves game and wildlife farming/ranching activities related to breeding and 
hunting, and all the services required to support the economy. Alignment between the agricultural and 
biodiversity sector would be realised in areas mapped for high grazing potential. 
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Figure 8 uMfolozi Biodiversity Economy Node (taken directly from the SAHGCA & EKZNW concept 
document for Biodiversity Economy Nodes in KZN, 2015). 
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3 LAND COVER 
 
The higher resolution land cover generated for the Baseline Report (Figure 9), has proven to be a critical piece 
of information which has permitted a high level of confidence in identifying spatial land use patterns, 
especially with regards to the settlement and agriculture land uses in the KCDM. Land cover has been used 
in the Desired State assessment to allow for the visualisation of current land use in order to inform future 
development uses.  
 
A comparison of the NGI (2013/14) and the KCDM EMF (2018) land cover statistics are presented in Table 2. 
It is important to note the significant increase of the Urban/settlement category. This increase is a result of 
a combination of access to more accurate land cover mapping generated for the KCDM EMF (2018) and 
increased semi-urban sprawl. In either event, this means that the KCDM have “lost” almost 30,000ha of 
natural habitat to settlement, since the NGI (2013/14) analysis. 
 
Table 2 Comparison between the NGI2013/14 and KCDM EMF 2018 land cover 

 NGI 2013/14 land cover KCDM EMF 2018 land cover 

Cultivation agriculture 16.5% 17.4% 

Plantation forestry 13% 11.23% 

Urban/settlement 11% 14.6% 

Mines and bare soil  0.23% 0.52% 

Aquatic features 2.67% 2.67% 

Natural habitat 58% 53.84% 

   



 

 
Figure 9 KCDM EMF land cover (2018).



 

4 SOCIAL NEEDS 
 
The desired state of the social environmental for the KCDM population is for a thriving economic 
environment that provides sufficient opportunity and access to sustainable jobs, municipal waste services 
and unpolluted natural environments that support rural communities. 
 

4.1 Summary of Baseline Report 
 
The Baseline Report of the KCDM EMF provides substantial detail regarding the social profile of the KCDM. 
In summary:  

 There has been an increase in the KCDM population between 2011 and 2016, from 905 422 to 
971 135 people. This equates to a 15.2% population growth rate in a period of five years. Keeping up 
with the housing and service provision (including solid and waste water treatment services) for the 
increasing population is a priority for the KCDM and respective LMs. The population growth is being 
driven by job seekers who are attracted by economic activities in the KCDM. 

 uMhlathuze LM has the highest population in KCDM (42% of the total population) followed by 
uMlalazi LM (23%) then uMfolozi LM (15%). Nkandla LM and Mthonjaneni LM are the least populated 
in the district, at 12% and 8% respectively.   

 On a district level (as shown in Figure 6.9), only about 16% of the total KCDM population is employed 
and 9% is unemployed, while majority of the population is categorised as not economically active 
(30%) and a further 39% remains uncategorised. The highest rates of unemployment have also been 
recorded at uMhlathuze Lm (49%), uMlalazi LM (17%) and uMfolozi LM (15%), and lower for Nkandla 
LM and Mthonjaneni LM. The majority of the discouraged work seekers and the economically 
inactive individuals are also recorded within the highly populated LMs.  

 The South African Multidimensional Poverty Index (SAMPI) calculated for the KCDM using census 
data considers a number of criteria to assess poverty at the individual or household level. Figure 10 
shows, that while there are better job opportunities and income levels associated with high industrial 
and economic activity in the uMhlathuze LM, the LM is the poorest in terms of individual health, 
education and general standards of living.  

 

 
Figure 10 South African Multidimensional Poverty Index (SAMPI) calculated for the KCDM. 
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4.2 Community engagement 
 
In order to integrate the issues and aspirations of the people living, working and operating in the KCDM, a 
community level stakeholder engagement exercise was carried out in the form of questionnaires (See Public 
Participation Report for full details and responses to the questionnaire). The outcomes are summarised in 
Table 3 below and provide useful insights into the daily lives and needs of rural communities.  
 
The outputs of this assessment are particularly relevant to the delineation and management 
recommendations contained in the EMF as communities, specifically rural communities, are reliant on 
natural resources, and therefore contain localised knowledge about subtle or significant changes in quantity 
and quality of these resources. The list of important social challenges and needs indicates the issues that 
need to be taken into consideration when developing criteria and thresholds for sustainable development. 
 
Table 3 Needs and desires of rural communities in the KCDM. 

Theme Collective community perceptions 

Settlement 
expansion 

All groups engaged from all LMs (except uMfolozi) indicated that settlements were 
expanding. 

Agriculture All groups engaged are involved with both cropping and livestock farming and are 
experiencing serious issues which limit production potential which include: 

 Being vulnerable to drought and floods; 

 Poor support infrastructure; 

 Poor mentoring support and training; 

 Lack of consistent water supply for livestock watering and irrigation; 

 Lack of veterinary support and immunisation protocols; 

 Lack of fencing; 

 Lack of fertilisers and pesticides; and 

 Loss of grazing due to alien tree infestation. 

Nature Resource 
Use 
 

With the exception of a number of communities in the uMhlathuze LM, all 
community groups engaged indicated a reliance on natural resources. A number of 
community groups that do not rely directly of natural resources did indicate 
continued use of wood and water resources. The main natural resources utilised by 
communities include: 

 Wood for fuel and timber; 

 Aloe vera; 

 Water from dams, wetlands, rivers and boreholes; 

 Plants for food and medicine; 

 Forests for fuel and medicine; and 

 Sand for building. 

Changes to state of 
natural resources 

All communities that were engaged have recorded changes to the state of key 
natural resources. The following has been summarised for forests and water 
resources, respectively: 
 
Changes to forests: 
In all communities of the KCDM, reports of forest degradation have been recorded. 
The perceived changes include: 

 Forests are overgrown with alien species; 

 There is less material for household use; 

 Tree species have become locally extinct; 

 Deforestation - forests are burnt (forest fires) and cut down for agriculture and 
urbanisation; 

 Historical loss of forest for sugarcane and plantation forestry; and 
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Theme Collective community perceptions 

 Forests are “depleting”. 
 
Changes to water resources: 
With exception of communities in the higher river reaches of Nkandla, all 
communities have reported a degradation of surface water quantity and quality. 
These are perceived to be: 

 Pollution from solid waste; 

 Pollution from sewage; 

 Soil erosion; 

 Pollution of water sources due to share with livestock; 

 Alien invasive plants; 

 Reduced flow due to plantation; and 

 Reduced and no flow linked to drought, wetlands have been lost. 
 
Changes to other ecosystems 

 Housing has led to most natural resources being lost; and 

 Erosion has destroyed natural resources. 
 

Driving economies On a broad scale, the main economic opportunities within each LM are perceived to 
be: 

 uMfolozi – question not posed; 

 uMhlathuze – industrial companies, crop farming, sugarcane and plantation 
forestry; 

 Nkandla – Forestry, crop and livestock farming and wood; 

 Mthonjaneni – Sugarcane, plantation forestry, crop and livestock farming, 
wood industry and mining; and 

 Mlalazi – mining. 
Key challenges 
relevant to the 
KCDM EMF 

When asked to communicate the main challenges that communities would like to 
see addressed the following, which are directly applicable to the KCDM EMF, were 
provided: 
Human settlements 

 Improved housing conditions; 

 Solid waste sites are delineated and managed; 

 Reduced littering; 
Farming support 

 Farm fencing installed; 

 Water infrastructure installed and maintained; 

 Road and transport infrastructure is maintained; 
Improved rural economy 

 Increased development; 

 Increase employment for youth; 

 Severe poverty is alleviated; and 

 Historical exclusion from economic development opportunities. 

 

4.3 Heritage Resources 
 
It is the desired state for heritage resources that, in addition to preserving sites and artefacts, that these 
resources are used to generate job opportunities. Heritage resources form part of social and cultural 
identities and for this reason should be protected. Heritage features and sites also offer opportunities for job 
creation and economic stimulation through tourism. The KCDM Tourism Master Plan and SDF identifies the 
most important and interesting sites (Figure 11) and linkages to tourism nodes (Figure 12).  
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Figure 11 Registered heritage sites. The high sensitive sites are buffered by 100m (green), and moderate 
sensitive sites are buffered by 50m (pink). 
 

 
Figure 12 Tourism nodes digitised from the KCDM Tourism Master Plan 
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5 ENVIRONMENTAL CONSTRAINTS: NATURAL ENVIRONMENTAL DESIRED 
STATE 

 

5.1 Environmental Constraints and Sensitivity: Desired State 
 
Environmental risks (flood plains, coastal vulnerable areas, steep slopes, etc.) and sensitivity (CBAs, wetlands, 
etc.) can place constraints on development. The distribution of current and desired future development 
needs to be assessed against these environmental thresholds/constraints. The distribution of natural 
environmental constraints are presented in Figure 13-18 and have been grouped according to ecosystem 
themes (Table 4), i.e.: terrestrial biodiversity and ecosystems, coastal ecosystems, freshwater ecosystems 
and biophysical. 
 
The constraints essentially represent the desired state for the natural features, be it a species or ecosystem. 
In addition to the desired state of natural resource plans, a cross-cutting desire across all natural resource 
management mandates is to improve the integration of natural resource considerations into spatial and 
development planning. Table 4 presents the desired state for the natural environment as inferred by relevant 
environmental legislation and associated plans that have been published. 
 
Table 4 Environmental constraints according to ecosystem type and nature of the constraint 

Ecosystem type Spatial Layers Desired State of this feature which may represent 
constraints to development activities  

Terrestrial 
biodiversity and 
ecosystems 

1. Protected Areas  
2. Critical Biodiversity 

Areas 
3. Threatened 

Ecosystems 
4. Special habitats and 

species 

Desired State sourced from the Uthungulu Biodiversity 
Sector Plan: 

 Protection and management of important 
biodiversity species and habitats. 

 Degraded areas are rehabilitated/restored to 
original or functional conditions. 

Ecological Support areas Desired State sourced from the Uthungulu Biodiversity 
Sector Plan: 

 Natural resources are used and managed 
sustainably. 

 Maintenance of important ecological 
infrastructure to sustain high quality ecological 
service delivery. 

Ecosystem-based 
Adaptation (EBA) to 
Climate Change 

Desired State sourced from the Uthungulu Biodiversity 
Sector Plan and the National Biodiversity Assessment 
2001: 

 Ecological corridors and areas required for climate 
change adaptation are maintained in a natural 
state, failing which should be in at least a functional 
state. 

Freshwater 
ecosystems 

NFEPA rivers Desired State sourced from the National Freshwater 
Ecosystem Priority Areas assessment: 

 FEPA Rivers are maintained by managing a network 
of streams and catchments. 

 Deterioration in conditions of FEPA Rivers is 
undesirable. 

 Water resources are monitored and important 
water source areas are conserved. 

NFEPA wetlands Desired State sourced from the National Freshwater 
Ecosystem Priority Areas assessment: 
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 Wetlands are protected and rehabilitated. 

 Activities that make rehabilitation difficult or 
impossible are undesirable. 

Strategic Water Source 
Areas 

Desired State sourced from the WWF/CSIR (2013) 
assessment of SWSA of South Africa: 

 Strategic Water Source Areas are managed to 
ensure long-term protection from land uses that 
may impact on water flow and quality. 

Coastal ecosystems 1. Coastal Protection 
Zone and Coastal 
Vulnerability Index 

2. Estuary delineation 
(National Biodiversity 
Assessment, 2011) 

Desired State as per the objectives of the NEM:ICMA 

 The coastal zone (coastal protection zone, coastal 
setback line and estuaries, etc.) are managed in 
terms of resource use (access) and pollution. 

Biophysical 
features 

Slope analysis  Development on steep slopes is avoided in order to 
reduce risk to human life (bank destabilisation) and 
to avoid erosion of soil. 

 
When mapping the sensitive natural resources of the KCDM, it is important to get a sense of what portion of 
the landscape is still in a natural state in order to inform and prioritise management responses in the EMF. 
In Figure 13 and 14 below, it is evident from looking at the original extent of ecosystems and comparing it to 
the current extent, that a large proportion of threatened ecosystems have been lost, mainly to settlement 
and informal agriculture. 
 
Brief comments on the environmental constraints mapped in Figure 13-18 are provided below. It is important 
to note that these maps, also known as Environmental Sensitivity maps, are considered sensitive areas in 
terms of the Environmental Impact Assessment Regulations Listing Notice 3: 
 
Natural environmental terrestrial constraints 
The map of terrestrial biodiversity and ecosystem constraints (Figure 13) shows that: 

a) When overlaid with the KCDM 2008 land cover (Figure 14) the constraint layer becomes patchy;  
b) Large consolidated areas of biodiversity/ecosystem importance remain intact south of the Hluhluwe-

iMfolozi Park towards the Fundimvelo/Thula-thula Reserves, while in the west in the Nkandla LM, a 
scattered network of critical biodiversity areas and threatened vegetation types are still in a natural 
state; 

c) East of Eshowe and north of Empangeni, very isolated patches of critical biodiversity remain in a 
natural state; and 

d) Areas identified as important climate change adaptation (Ecosystem-base Adaptation Areas, NBA 
2011, Figure 15) are associated with and stretch across the large forest patches from Qudeni Forest 
Reserve to Nkandla and Ngoye Forest Reserves.  

 
Natural environmental freshwater ecosystems 
The map of rivers, wetlands and strategic water source areas (Figure 16) indicates that: 

a) A number of important water rivers flow through the KCDM; 
b) A large network of wetlands is present in the plantation areas around Melmoth and in the north-east 

of the Mfolozi LM; and 
c) Areas that experience disproportionate amounts of rain that contribute towards downstream water 

use are present around the Qudeni, Nkandla and Ngoya Forest Reserves. 
 
Natural environmental coastal ecosystems 
The map of the coastline and estuaries (Figure 17) indicates that:  

a) Three of the four estuaries are Core 1 National priority estuaries; 
b) The coastline south of Richard Bay still remains largely natural; and 
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c) The highest coastal vulnerability is associated with the town of Richards Bay and mining activities 
seawards of Nhlabane Nature Reserve. 

 
Biophysical constraints 
Slopes steeper than 20% are not ideal for human settlement, sugarcane or plantations, while slopes steeper 
than 12% are not recommended for other crop types. The Mthonjaneni, Nkandla and uMlalazi LMs are 
characterised by steep slopes that pose constraints particularly to cultivation agriculture and human 
settlement (Figure 18). 
 

5.2 KCDM Strategic Environmental Assessment 
 
During the KCDM SDF revision process (2015) a Strategic Environmental Assessment (SEA) was conducted for 
the SDF. An analysis of environmental sensitivity was undertaken which utilised similar input environmental 
data to information presented in Baseline Report and Section 5.1 above. The SEA calculated sensitivity by 
assigning relative importance to features using a weighted analysis. The sensitivity analysis will be used as a 
backdrop to spatial delineation of Environmental Management Zones (EMZs). It is also worth noting that 
when one applies an overlay of land that is no longer in a natural state, the SEA map (Figure 19) of No-Go: 
High Biodiversity Potential areas is substantially lost (Figure 20). In these areas more appropriate 
management responses, other than protection, are required.   



 

 
Figure 13 Terrestrial ecosystem constraints presented as the original extent of ecosystems. 
 

 
Figure 14 Terrestrial ecosystem constraints presented taking current land cover into account, i.e. removing what is no longer natural from the image. 
 



 

 
Figure 15 Ecosystem Base Adaptation areas for climate change resilience (National Biodiversity Assessment, 2011). 
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Figure 16 Freshwater ecosystem constraints (NFEPA Rivers and wetland, BGIS). 
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Figure 17 Coastal ecosystem constraints. 
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Figure 18 Biophysical constraints (DEMSA).



 

 
Figure 19 KCDM SDF SEA Sensitivity Zones not considering land cover and land use (uThunugulu SEA, 2015). 
 

 
Figure 20 KCDM SDF SEA Sensitivity Zones minus land cover and land uses that are no longer in a natural 
state. 
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5.3 Development pressures and Environmental Priorities 
 
The following main pressures and threats have been summarised from both the Baseline Report and inputs 
from community engagement (Table 5). This is not a comprehensive list (please refer to the Baseline Report 
and Community Input datasheets for detailed lists), but constitutes and extraction of the most strategically 
pertinent issues that need to be addressed in KCDM. 
 
Table 5 A summary of trends of key pressures and threats in the KCDM. 

Ecosystem 
realm 

Pressures and threats Environmental priorities 

Terrestrial 
biodiversity and 
ecosystem 

 Poor air quality affects human and 
environmental health 

 Extinction of indigenous tree species 

 Loss and extinction of ecosystems at a 
rapid rate 

 Rehabilitation of mines to plantation, 
consideration of other land use types. 

 
 

 Improved air quality 

 Conservation of critical 
biodiversity and ecosystems 

 Green and biodiversity economy 

 Ecological infrastructure 
maintenance 

 Rehabilitation of mining 
concessions to original extent or 
agriculture 

Freshwater 
Resources 

 Waste streams from all land uses 
(agriculture, un-serviced human 
settlements, waste water treatment 
works, industry, mining) are resulting in 
surface and ground water pollution, which 
affects human and animal health 

 Reduced runoff and flow reduction caused 
by alien infestation of riparian areas and 
plantation forestry affects downstream 
users. 

 Physical barriers such as dams and weirs 
interrupt the free flow of water courses 
and hinders the movement of aquatic 
biodiversity. This pressure likely to 
increase as the need for water for 
agricultural purposes (livestock watering) 
increases, unless off-channel and ground 
water resources are used. 

 Degradation of riparian areas and wetland 
increases runoff of poor quality water. 
Wetland degradation is a significant issue 
resulting in loss of important ecosystem 
services such as flood attenuation and 
water purification. 

 

 Waste Management in rural 
areas 

 Green and Biodiversity Economy 

 Ecological infrastructure 
maintenance 

 River health monitoring and use 
 

Coastal 
Resources 

 Water pollution from polluted rivers 
discharged into sea poses risk to human 
and marine health 

 

Waste Management in rural areas 
Green and Biodiversity Economy 
Ecological infrastructure 
maintenance 
Rehabilitation of mining concessions 
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6 SECTORAL CONFLICT MAPPING 
 

6.1 Approach to the conflict/constraint analysis 
 
Using the natural environmental features, a conflict matrix was developed against the main economic drivers 
in the KCDM. This matrix considered individual sectoral land use activities against a specific natural 
environmental consideration. Decisions were made with regard to whether the land use activity would be in 
direct conflict with an environmental objective, desired state, policy and/or legislation with respect to that 
environmental feature (Table 6). Conflicts are denoted with 1 and compatibility with a 0. Using ArcGIS, each 
sector was assessed against each environmental constraint and areas of intersecting conflict were identified 
and maps displaying these conflicts were produced.  
 
The initial resultant conflict outputs needed to be informed by the existing land cover/ land use. Two 
development sectors with future plans were assessed for conflict with environmental constraints, namely 
agriculture and human settlement. Where conflicts were distributed throughout the sectoral plan, the 
nature of the conflict (i.e. what environmental constraint triggered the conflict) was established. This step 
was particularly important for the delineation of Environmental Management Zones. It is also important to 
note that although development within a 5km buffer of a Protected Area may be deemed acceptable, 
anthropogenic impacts are experienced along a gradient, with settlements in close proximity exerting 
significant edge effects on the Protected Area. It is therefore more desirable to locate settlement further 
away within these buffers. 
 
The industrial and mining sector conflict analysis is limited to the assessment of pollution emissions and 
discharges. Consequently, industrial areas that discharge into NFEPA Rivers and emit pollutants in densely 
populated areas are considered. In either event, the conflicts identified from existing and approved industrial 
development areas provide an opportunity to improve the quantity and quality of discharges/emission and 
an opportunity to rehabilitate land, especially along the coastal belt. 
 
As the tourism and biodiversity economic sector are largely compatible with natural resource 
management/conservation objectives and have been considered as opportunities rather than constraints. 
Sustainable livestock grazing activities, whether livestock or wildlife, are also considered as compatible with 
conservation objectives. 
 
The mining sector has been mapped as an existing landscape feature which requires environmental 
management intervention/monitoring in the SEMP. The lack of spatial data of future mining potential limits 
the spatial assessment of possible conflicts and will therefore be included as a discussion item within each of 
the EMZ-SEMPs throughout the KCDM. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Table 6 Environmental Constraints and Development Opportunities conflict matrix 
ENVIRONMENTAL 
CONTRAINTS 

AGRICULTURE - 
CULTIVATED 
(HIGH) 

AGRICULTURE - 
CULTIVATED 
(HIGH) 

AGRICULTURE - 
GRAZING HIGH 

AGRICULTURE - 
PLANTATIONS/FOR
ESTRY (EXISTING) 
NO FUTURE) 

HUMAN 
SETTLEMENTS_UR
BAN - 
SDF/PROJECTS/BU
DGETS 

HUMAN 
SETTLEMENTS_RU
RAL 

INDUSTRY_MANUF
ACTURING 
(IDZ/PORT/SEZ 
EXPANSION) OIL N 
GAS PIPELINE 
TRANSNET 

EBA SITES 1 1 0 1 1 0 1 

CBA 
IRREPLACEABLE 

1 1 0 1 1 1 1 

CBA OPTIMAL 1 1 0 1 1 0 1 

ESA 1 1 0 1 1 0 1 

Wetlands 1 1 0 1 1 1 1 

Wetland 
Buffer100m 

1 1 0 1 1 1 1 

NFEPA RIVER 1 1 1 0 1 1 1 1 

NFEPA RIVER 2 1 1 0 1 1 1 1 

River Buffer 100m 
NFEPA 1  

1 1 0 1 1 1 1 

River Buffer 50m 
NFEPA 2 

1 1 0 1 1 1 1 

Threatened 
Ecosystems 

1 1 0 1 1 1 1 

Protected Areas 1 1 1 1 1 1 1 

Buffer 5km PA 0 0 0 0 0 (closer to 
boundary may 

become a 1) 

0 1 

Buffer 10km PA 0 0 0 0 0 (closer to 
boundary may 

become a 1) 

0 1 

Special 
Habitats/Species 

1 1 1 1 1 1 1 
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ENVIRONMENTAL 
CONTRAINTS 

AGRICULTURE - 
CULTIVATED 
(HIGH) 

AGRICULTURE - 
CULTIVATED 
(HIGH) 

AGRICULTURE - 
GRAZING HIGH 

AGRICULTURE - 
PLANTATIONS/FOR
ESTRY (EXISTING) 
NO FUTURE) 

HUMAN 
SETTLEMENTS_UR
BAN - 
SDF/PROJECTS/BU
DGETS 

HUMAN 
SETTLEMENTS_RU
RAL 

INDUSTRY_MANUF
ACTURING 
(IDZ/PORT/SEZ 
EXPANSION) OIL N 
GAS PIPELINE 
TRANSNET 

Threatened Veg 
Types - CE 

1 1 0 1 1 1 1 

Threatened Veg 
Type VU 

1 1 0 1 1 0 1 

Threatened Veg 
Type EN 

1 1 0 1 1 1 1 

CPZ1000m rural 0 0 0 0 0 0 1 

CPZ100m Urban 0 0 0 0 0 0 0 

Heritage Sites 
High 100m buffer 

0 0 0 0 0 0 1 

Heritage Site 
Medium 50m 
buffer 

0 0 0 0 0 0 0 

Slope >10% 1 1 NA na 0 0 0 

Estuary  & 100m 
Buffer 

1 1 1 1 1 1 1 



 

6.2 Agriculture Sector 
 
The agriculture sector discussed in this section is limited to areas of growth in the KCDM, which will focus on 
areas of high potential arable land for cultivation and high grazing potential for livestock/wildlife. These areas 
were analysed against environmental constraints to identify areas of conflict (Figure 21). The map was further 
informed by overlaying areas that are currently under plantation or cultivation in order to provide a sense of 
the extent and distribution of future land use conflicts vs current land use practices. 
 
From Figure 21, it is clear that all future expansion of cultivation in high potential arable areas will be in direct 
conflict with environmental/biophysical objectives (i.e. there is no green shading in Figure 21). Understanding 
the nature of the conflict, combined with current land use patterns will assist in resolving these conflicts with 
respect to management zoning. 
 

 
Figure 21 High arability (green) and grazing (yellow) potential as constrained by natural environmental 
features (red). Existing plantation and cultivation shown in brown shading. 
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6.3 Human Settlement Sector 
 
The assessment of future environmental conflict with human settlement proposals is based on information 
in the respective LM’s and DM SDFs. Unfortunately, proposed areas for development are still reflected as 
“outlines”, indicating a broad level of planning. Never-the-less, a conflict analysis indicates that all the areas 
of proposed development are in conflict with one or more environmental constraints (Figure 22). When the 
current settlement pattern is viewed, context around the proposed settlement plans is provided which may 
lend support in favour of the settlement proposals. 
 

 
Figure 22 Human settlement conflict map. 
 
Understanding the nature of the conflict (i.e. steep slope or critically endangered ecosystem or wetlands, 
etc.), combined with knowledge about the ecosystem condition and current land use patterns will assist in 
resolving these conflicts and implementing appropriate management recommendations for future 
settlement development.  
 
An example of how this was achieved is shown in Figure 23 below. Using GIS, an interrogation of all the 
information at hand assists with developing a rationalised framework for assessment. 
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Figure 23 Environmental constraints identified in each settlement polygon. 
 
 

6.4 Industrial and Mining Sector 
 
The industrial and mining sector affects the environment in two primary ways during operation namely; 
pollution emissions and the disposal of waste streams (e.g. effluent discharge). Figure 24 shows the location 
of industrial and mining sites combined with the two receiving environments of waste, namely associated 
rivers and the modelling of air flow that represents the air pollution distribution. 
 
The current air quality issue will be used in the Environmental Management Plan as an opportunity to 
improve the status quo and maintain low pollution emissions despite the expected growth in industry in the 
Port and IDZ. 
 
There are, however, environmental conflicts with regards to downstream water quality of current/proposed 
industrial sites, e.g. in Eshowe which drain in important rivers. Recommendations for management of this 
impact will be provided in the Environmental Management Plan. 
 
Rehabilitation is already underway in areas of strip mining. Some concessions have rehabilitated the land to 
forestry plantations, while others are involved with restoration to a natural/semi-natural state. Future 
consideration should also be given to include cultivation agriculture and settlement land uses. 
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Figure 24 Industrial air quality modelling and mining site opportunities. 
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7 SUMMARY OF DESIRED STATE 
 
A number of existing economic development activities are currently impacting on the natural environmental 
of the KCDM. Future investment into expanding these and the development of new economies will place 
further pressure on already strained natural resources.  
 
Historical cultivation agriculture and plantation forestry has resulted in severe pressure on entire ecosystems, 
resulting in them being classified as threatened. These activities are land hungry and have an extensive 
distribution in the KCDM. Conversely, mining concessions and industrial processing facilities have relatively 
small footprints, but have significant impacts on environmental and human health. In order to plan for the 
future sustainable economic growth, environmental thresholds need to be considered.  
 
The Desired State Report presents current development and future opportunities that are based on 
information collected for the main economic drivers operating in the KCMD, selecting key environmental 
constraint layers that represent sensitive ecosystems and assessing the conflicts between them. In some 
cases, such as mining, tourism and industry, the spatial conflict analysis does not result in meaningful 
mapping products due to the small footprints of the activities, and have therefore been incorporated for 
discussion in the SEMP. 
 
Development conflicts and opportunities are used to identify or refine the mapping of Environmental 
Management Zones. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


