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1. INTRODUCTION  

1.1    BACKGROUND  

The Amajuba District Municipality (ADM) has embarked on the development of an Environmental 

Management Framework (EMF) for the District.  

 

The need for the EMF was driven by authority concerns regarding the following environmental 

issues in the District: 

 The decline in air quality,  

 The extent of water pollution,  

 Land degradation and other environmental issues that may negatively affect local people 

and the growing economy, as well as  

 The lack of adequate information to make more informed decisions.  

 

2. SUMMARY OF THE EMF 

2.1 WHAT IS AN EMF 

An EMF is a tool for identifying and managing land uses (appropriate with respect to environmental 

and social sensitivities) across a geographically defined area (in this case, the Amajuba District 

(Figure 1)) so as to protect the important role the environment plays in supporting lives and jobs. It 

contains a number of components including various reports, maps and plans. 

 

 
Figure 1: The Amajuba District Municipal area 
 



       

2.2  WHY DEVELOP AN EMF?  

The specific aim of the EMF is to:  

To bring the environment and what it does for people (like providing us with clean water, air to 

breathe, grazing for livestock and soil to grow crops) into municipal planning and operations, and to 

provide decision makers with information about the environment at specific development project 

sites for EIA and other regulatory processes.  

 

2.3 WHAT DOES AN EMF LOOK LIKE? 

The EMF development process is broken down into 4 phases. Each of these phases has different 

products. Most of these are reports. Table 1 summarizes the aims, objectives and deliverables of the 

four project phases.  This report is a non-technical summary of all of the outcomes of the EMF and as 

such is not listed in the table.  

 
Table 1: Project phases, their purposes and outcomes 

PHASE 

1: INCEPTION PHASE   

AIM: What do we want to achieve in the EMF & how are we going to do it? 

Deliverable - Inception Report 

2: STATUS QUO (PRESENT STATE) ASSESSMENT 

AIM: To understand : 

1. what is the condition of our natural systems,  

2. what is causing a decline in condition 

3. What are the consequences for people and for the economy? 

Deliverable - Status quo report 

3: STRATEGIC ENVIRONMENTAL ASSESSMENT (SEA) & DESIRED FUTURE STATE (DFS)  

AIM: To understand:  

1. what are the key environmental problems facing the District and 

2.  In what condition do we want the environment to be? 

Deliverable – SEA Report, Sustainability Framework and Environmental Management Zones 

(EMZ’s).  

4: ENVIRONMENTAL MANAGEMENT FRAMEWORK  

AIM: To decide: 

1. How do we get there (what do we need to do to get from the present state to the 

desired state)?  

Deliverable –Final EMF Report, GIS data and maps.  

 



       

The final EMF product itself is comprised of a number of components. These are illustrated in Figure 

2. An important part of the EMF that is not a report is the geographical data (maps) that show where 

in the District environmental sensitivities are located.  

 

 
Figure 2: The various components that comprise the EMF 

 

 

 

3. THE AMAJUBA DISTRICT EMF 

3.1 SENSITIVE FEATURES 

The EMF has focused on 9 key environmentally sensitive features. These are: 

1. Agricultural land – Good agricultural land is an important resource that cannot be replaced. 

It is important to protect this land from being changed in a way that stops it being used to 

produce food and stops it allowing the growth of the agricultural sector which provides jobs 

and supports the Amajuba District economy. 

2. Air quality – Air quality is important because it can directly harm people’s wellbeing. It is 

important to understand where air quality is a problem and where people are at risk from 

poor air quality to inform planning and decisions about where and how to develop the 

District. 



       

3. Flood risk areas – Flooding poses a major risk to people and to infrastructure. It is important 

that flood risk areas are identified to help in planning the development of the District and in 

understanding the risks that people face. Also by protecting flood areas, we allow the river 

space to absorb the energy of flood waters, thereby protecting people and infrastructure 

downstream.  

4. Heritage resources – Amajuba District is rich in heritage resources such as battlefields, rock 

art and other sites of historical significance which are a valuable resource supporting cultural 

identity, historical understanding and which provide important tourism opportunities. It is 

important that these sites are included in development planning and that their value is 

communicated to protect them from damage during development. 

5. Terrestrial flora and fauna (biodiversity) – There are many sensitive animals and plants that 

are found in ADM, some of which are important for supporting tourism and some of which 

are threatened with extinction. It is important that the areas where these animals and plants 

are found are identified and that they are managed in such a way that they continue to be 

able to support them. 

6. Water resources: Aquatic (River) Ecosystems – The health of the river ecosystems in ADM is 

important because the animals and plants that live in the rivers are able to help provide us 

services such as clean water, flood protection and food. Protecting sensitive river 

ecosystems helps them to continue to provide us with these important contributions.  

7. Water resources:  Water Quantity (in catchments) – All of the water used in ADM comes 

from catchments within the ADM and demand for water in ADM is presently at the same 

level as that which can be produced from the catchments and Dams of the District. This 

threatens to limit development. Carefully managing the catchments of rivers like the 

Ngagane River ensures that water supply to Lake Ntshingwayo is protected.   

8. Water resources: Water quality – Water quality is important because when water is of poor 

quality, it can be harmful to the wellbeing of people and livestock. It is also important 

because water of poor quality cannot be used for some economically important activities.   

9. Wetlands – Wetlands are important parts of the water cycle and carry out important 

functions such as cleaning the water in our rivers. They are also important homes for animals 

and plants that support these services as well as economic development opportunities like 

tourism.  

3.2 DEVELOPMENT CONSTRAINTS 

The EMF has also addressed features which are not sensitive features but they do pose a 

development constraint to the District. These are: 

1. Infrastructural constraints – The location of important infrastructure (such as roads, 

electricity lines and water pipes) has a number of consequences. The lack of such 

infrastructure means that any new development is likely to have to build this infrastructure 

to support it. This greatly increases the cost of the build. In constructing such infrastructure, 

additional environmental damage is also likely meaning development in low infrastructure 

areas is costly to both the developer and the environment. Poorly functioning infrastructure 

also has a direct impact on the environment, particularly waste water treatment facilities. 

2. Geotechnical constraints – Characteristics of the land (above and below the surface) can 

make certain areas unsuitable for development. For example steep slopes and areas that 

have been undermined by mining activities require significant engineering if they are to be 

safely developed.  



       

3. Groundwater constraints – Shallow groundwater tables pose a constraint to development 

both with respect to physical construction, where high groundwater adds to the cost of 

building and results in the need for long term mitigation measures, as well as limiting the 

types of development that can be undertaken as certain developments have the potential to 

impact groundwater quality and quantity.  

 

3.3 NON-SPATIAL FEATURES 

The EMF has also considered Governance as a key element of environmental management, but 

which is non-spatial (cannot be mapped).  

 

4. SENSITIVE FEATURES 

Each of the sensitive features assessed in the EMF has been assessed and the most important issues 

described. The features themselves have been broken down into types and mapped and each type 

of feature has been categorised into a sensitivity class. This level of summary is shown for each of 

the features in the sections that follow.  

 

4.1 AGRICULTURAL RESOURCES 

Strategic Issues: An emphasis is placed on the importance of agriculture within the District for its 

growth potential however its contribution to the economy is currently low. Agricultural challenges 

are further exacerbated by: 

 the loss of agricultural land to different land uses and to alien plants,  

 by water limitations including availability and quality and  

 by governance issues surrounding land restitution. 
 

Based on these issues, it is important to: Secure the existing and potential value of the Agricultural 

Sector to the economy and to national food security.  

 

In order to protect agricultural resources, eleven agricultural resource types (Table 2) have been 

identified and classified as being from “Very high sensitivity” to “Low sensitivity”. Land that cannot 

be used for agricultural purposes is classified as “Very low sensitivity”. 

 

Table 2: Sensitivity Catogories Applied To Agricultural Resources Zones 
Sensitivity feature Sensitivity Level Sensitivity Score 

Horticulture Very High Sensitivity 5 

Pivot Irrigation Very High Sensitivity 5 

Rainfed Annual Crop Cultivation / Planted Pastures Very High Sensitivity 5 

Subsistence Farming Very High Sensitivity 5 

Small Holdings Very High Sensitivity 5 

Uncultivated High Potential Land  CATEGORY A High Sensitivity 4 

Uncultivated High Potential Land  CATEGORY B High Sensitivity 4 

Uncultivated High Potential Land  CATEGORY C Moderate Sensitivity 3 

Uncultivated High Potential Land  CATEGORY D Low Sensitivity 2 

Uncultivated High Potential Land  CATEGORY E Low Sensitivity 2 

Old Fields Low Sensitivity 2 



       

Transformed land Very Low Sensitivity 1 

Water bodies Very Low Sensitivity 1 

Protected areas Very Low Sensitivity 1 

 

 

 
Figure 3: Agricultural Resources Sensitivity Zones 
 

 

4.2 AIR QUALITY 

Strategic Issues: There is perception that air quality in certain parts of the District has been 

compromised, particularly by industry.  

 

Limited existing data shows that standards have not been exceeded and that a high proportion of 

emissions are attributable to vehicles.  

 

There is a lack of robust monitoring data to confirm perceived poor air quality. 

 

Based on these issues, it is important to: Maintain or improve present air quality and improve the 

knowledge base by implementing an AQ monitoring programme.   

 

In order to improve knowledge and management of air quality in ADM, eight air quality zones have 

been defined and classified according to sensitivity (Table 3) and these areas mapped (Figure 4).  



       

 
Table 3: Sensitivity catogories applied to Air quality zones 
Sensitivity feature Sensitivity Level Sensitivity Score 

High impact industrial and high road density Very High Sensitivity 5 

Moderate impact industrial and high road density Very High Sensitivity 5 

High impact industrial and low road density Very High Sensitivity 5 

Low Impact industrial and high road density Moderate Sensitivity 3 

Moderate impact industrial and low road density Moderate Sensitivity 3 

High road density Moderate Sensitivity 3 

Low Impact industrial and low road density Low Sensitivity 2 

Low road density Very Low Sensitivity 1 

 

 

 
Figure 4: Air Quality Sensitivity Zones 

 

4.3 FLOOD ZONES 

Strategic Issues: Large areas have been transformed to urban and peri-urban landscapes. A 

significant area of flood zone in the District has also been cultivated. Sand mining and brick making 

also reduce the ecological integrity of these areas 

 



       

Increased hardened surfaces and loss of infiltration in these areas increases flood volumes and 

intensity downstream. 

 

Climate change is expected to result in increased flooding frequency and intensity 

 

Development on floodplains mean infrastructure and lives are placed at risk both at the site 

concerned and downstream 

 

Based on these issues, it is important to: To protect people and infrastructure from flood hazards 

and secure the ecosystem service value of floodplains (flood regulation, water quality and 

habitat). 

 

In order to protect people and infrastructure, the landscape has been divided into two categories 

and areas at risk of flooding classified as “Very high sensitivity” (Table 4). These areas have been 

mapped (Figure 5) 

 

Table 4: Sensitivity Catogories Applied To  Flood Zones 
Sensitivity feature Sensitivity Level Sensitivity Score 

All areas within demarcated flood zones Very High Sensitivity 5 

All other areas Very Low Sensitivity 1 

 

 



       

 
Figure 5: Flood Sensitivity Zones 
 

 

4.4 HERITAGE RESOURCES 

Strategic Issues: Heritage sites are poorly documented and not adequately protected or managed 

across the District. No formal assessment of urban areas has been carried out.  

 

Heritage resources have been identified as an important contributor to economic growth through 

the development of tourism opportunities, however governance and responsibility for heritage 

resources has not been adequately organised to achieve this goal. 

 

Based on these issues, it is important to:  To adequately identify, protect and benefit from the 

District’s heritage resources and to ensure their long term management and marketability.    

 

In order to identify and protect important heritage resources, four types of resources have been 

classified as ranging from “Very high sensitivity” to “Moderate sensitivity” (Table 5). These features 

have then been mapped (Figure 6).  

 

Table 5: Sensitivity Catogories Applied To Heritage Resources Zones 
Sensitivity feature Sensitivity Level Sensitivity Score 

Battlefield and 500m buffer Very High Sensitivity 5 

SARIS Site Very High Sensitivity 5 



       

Non-SARIS Site High Sensitivity 4 

Proposed sites Moderate Sensitivity 3 

* All buffers include a 25m allowance for the feature itself  

 

 
Figure 6: Heritage Resources Sensitivity Zones 
 
 

 

4.5 TERRESTRIAL BIODIVERSITY 

Strategic Issues: Low levels of biodiversity protection in the District limits the ability to meet 

conservation targets, secure other key services such as water production and grazing and to benefit 

from associated tourism and recreational economic opportunities.  

 

Critical biodiversity areas (CBAs) found in the highlands of the district are generally irreplaceable 

CBAs and overlap with high water production areas. These areas are under threat from alien plant 

expansion, mining and poor rangeland management.  

 

CBAs in the lowlands are typically optimal CBAs and are highly fragmented by other land uses such 

as urbanisation and agriculture. These areas are under threat from unplanned and unregulated 

urban expansion and small scale agriculture. 

 



       

Based on these issues, it is important to:  Secure formal or stewardship agreement level protection 

of critical biodiversity areas required to meet provincial targets and ensure appropriate 

management of these and ecological support areas. 

 

In order to protect and manage important terrestrial biodiversity areas, ten types of biodiversity 

areas have been identified and classed as ranging from “Very high sensitivity” to “Low sensitivity”. 

Areas that have been transformed into non-natural areas (such as buildings and roads) are classed as 

“Very low sensitivity” (Table 6). These areas have also been mapped (Figure 7). 

 

Table 6: Sensitivity Catogories Applied To Terrestrial Biodiversity Zones. 
Sensitivity feature Sensitivity Level Sensitivity Score 

Protected Areas Very High Sensitivity 5 

CBA Irreplaceable Very High Sensitivity 5 

CBA Optimal Very High Sensitivity 5 

Agro-biodiversity Zone Very High Sensitivity 5 

Threatened Ecosystem Very High Sensitivity 5 

Proposed Protected Area High Sensitivity 4 

Ecosystem Support Areas High Sensitivity 4 

Environmental Management Zone High Sensitivity 4 

ONA – Threatened Vegetation Type Moderate Sensitivity 3 

ONA – Non-Threatened Low Sensitivity 2 

Transformed Areas Very Low Sensitivity 1 

 

 



       

 
Figure 7: Terrestrial Biodiversity Sensitivity Zones. 
 

 

4.6 WATER RESOURCES - AQUATIC ECOSYSTEMS 

Strategic Issues: Numerous rivers in the ADM are important for achieving targets for the 

conservation of aquatic ecosystems.  

 

These systems are under threat from poor water quality and degradation of catchments.  

 

Demand for water to satisfy domestic and economic growth necessitates the development of water 

resource infrastructure such as dams. Dams are key impactors of aquatic ecological integrity.  

 

Although the ecological reserve for rivers in the uThukela basin has been established, this was 

undertaken in 2004. The Classification of water resources in the uThukela Basin has not yet been 

undertaken. 

 

Based on these issues, it is important to: Secure the quality, quantity and timing of flows in the 

rivers of the ADM to protect their ecological integrity.     

 

In order to protect the riverine ecosystems of ADM, six categories of catchments have been defined 

and classed as ranging from “Very high sensitivity” to “Very low sensitivity” (Table 7). These areas 

have also been mapped (Figure 8).  



       

 
Table 7: Sensitivity Catergories Applied To Aquatic Ecological Zones 
Sensitivity feature Sensitivity Level Sensitivity Score 

River NFEPA Good condition (A/B) Very High Sensitivity 5 

River NFEPA Moderate condition (C/D) High Sensitivity 4 

Fish Support Area Good condition (A/B) High Sensitivity 4 

Fish Support Area Moderate condition (C/D) Moderate Sensitivity 3 

Phase 2 FEPA Moderate Sensitivity 3 

Upstream MA Low Sensitivity 2 

All else Very Low Sensitivity 1 

 

 

 

 
Figure 8: Aquatic Ecology Sensitivity Zones 
 

4.7 WATER RESOURCES - QUANTITY 

Strategic Issues: Water supply in the area is under extreme pressure and demand currently 

effectively equals the available supply. This places limitations on economic growth prospects.  

 

Climate change is likely to increase rainfall uncertainty and increase drought and flood frequency. 

 



       

Priority supply catchments are under threat from land degradation as a result of factors such as 

invasive alien plants, poor land management and mining.  

 

The status of groundwater resources in the District is inconclusive due to a lack of monitoring data. 

 

Based on these issues, it is important to: Improve water production security through appropriate 

catchment management measures and protection to ensure best possible hydrological health of 

catchments and long term sustained output of water. 

 

In order to better protect and manage the strategic water source areas of ADM, six categories of 

catchments have been defined and classed as ranging from “Very high sensitivity” to “Low 

sensitivity” (Table 8). These have also been mapped (Figure 9). 

 

Table 8: Sensitivity Catogories Applied To Water Production Zones 
Sensitivity feature Sensitivity Level Sensitivity Score 

Highest 25% of ADM MAR catchments Very High Sensitivity 5 

Moderate to High MAR (50% - 75%) and above 

critical infrastructure 

Very High Sensitivity 5 

Moderate to High MAR (50% - 75%) catchments High Sensitivity 4 

Low to Moderate ADM MAR and above critical 

infrastructure 

High Sensitivity 4 

Low to Moderate ADM MAR catchments Moderate Sensitivity 3 

Lowest 25% of ADM MAR catchments Low Sensitivity 2 

 



       

 
Figure 9: Water Production Sensitivity Zones 
 

 

4.8 WATER RESOURCES – QUALITY 

Strategic Issues: Water quality in the District has been compromised through pollution from mining, 

industrial, domestic and agricultural sources.  

 

Abandoned mines are sources of acid mine drainage and responsibility for their remediation is not 

understood or assigned.  

 

Water availability is a key constraint in the District and poor water quality constrains the resource 

further, increasing vulnerability of communities and limiting development potential.   

 

There are concerns around the quality of accessible groundwater resources particularly in mining 

areas and areas with shallow ground water tables.  

 

Monitoring data is insufficient to adequately describe water quality issues in many of the District’s 

surface and groundwater resources. 

 

Based on these issues, it is important to: Understand District water quality problems better through 

improved monitoring and improve water quality to levels which sustain human and economic 

users/uses and ecological functioning. 



       

 

In order to better understand and manage the water quality in ADM, six categories of catchments 

have been defined and classed as ranging from “Very high sensitivity” to “Very low sensitivity” (Table 

9). These have also been mapped (Figure 10). 

 

Table 9: Sensitivity Catogories Applied To Water Quality Zones 
Sensitivity feature Sensitivity Level Sensitivity Score 
Catchments containing critical water supply features Very High Sensitivity 5 
Proximal catchments - high measured High Sensitivity 4 
Proximal catchments - high modelled High Sensitivity 4 
Proximal catchments - low Moderate Sensitivity 3 
Distal catchments - high measured Moderate Sensitivity 3 
Distal catchments - high modelled Moderate Sensitivity 3 
Distal catchments - low Low Sensitivity 2 
Catchments not influencing - high measured Low Sensitivity 2 
Catchments not influencing - high modelled Low Sensitivity 2 
Catchments not influencing - low Very Low Sensitivity 1 

 

*Note “Proximal” means catchments immediately adjacent to catchments containing critical water 

supply features (Dams/abstraction points). “Distal” means catchments upstream of proximal 

catchments (further away from critical features). “High measured” means water quality data exists 

that shows guideline thresholds to have been exceeded. “High modelled” means water quality is 

expected to exceed guidelines based on land uses in or upstream of the catchment.    

 



       

 
Figure 10: Water Quality Sensitivity Zones 
 
 

4.9 WETLANDS 

Strategic Issues: Wetlands provide critical services including water purification, habitat for important 

species and flow / flood regulation, but little is known regarding the condition of these resources in 

the District.  

 

The vast majority of wetlands occur on private land and very few are located in formally protected 

areas.  

 

Wetland loss and degradation through unregulated activities (informal sand and coal mining), 

mining, agriculture and unplanned housing expansion has reduced the capacity of these systems to 

supply services 

 

Based on these issues, it is important to: Secure the long term functioning of wetland systems 

through accurate mapping, condition assessment and application of wetland buffer areas, and 

implementation of regulatory instruments.   

 



       

In order to better manage the wetlands of the ADM, three wetland zones have been defined and 

classed as ranging from “Very high sensitivity” to “Moderate sensitivity” (Table 10). These have been 

mapped using the best available information (Figure 11), 

 

 

Table 10: Sensitivity Catogories Applied To Wetland Zones 
Sensitivity feature Sensitivity Level Sensitivity Score 

Wetland body Very High Sensitivity 5 

32m Buffer zone   High Sensitivity 4 

500m Buffer zone Moderate Sensitivity 3 

 

 

 

 
Figure 11: Wetland Sensititvity Zones 
 

 

  



       

5. DEVELOPMENT CONSTRAINT FEATURES 

5.1 INFRASTRUCTURE 

Strategic Issues: Infrastructure is unevenly distributed across the District (though this is expected). 

The declining condition of much of this infrastructure additionally places a constraint on 

development and puts people and the environment at risk.  

 

Waste water infrastructure operation is not optimal and resulting in non-compliance with discharge 

standards and compromised water quality which impacts the District socio-economically. Many are 

at capacity and often exceed this through storm water intrusion resulting in water resource 

contamination. 

 

Investment in maintenance and development of water infrastructure is rapidly declining as opposed 

to keeping pace with demand from increasing urbanisation. There is presently insufficient water 

available to support economic growth such as the development of additional irrigated agriculture, 

and further water resources infrastructure development is required.  

 

Road and water infrastructure is ageing and condition and functionality is declining, impacting on 

economic activity. 

 

The solid waste facilities in the District are either un-registered or are reaching capacity. 

 

Based on these issues, it is important to: To develop infrastructural capacity within the municipality 

such as water treatment works, storm water infrastructure and transport and electrical 

infrastructure that is in compliance with national standards without comprising the social and 

natural environment. 

 

In order to understand the constraints imposed by the Infrastructure of the ADM, five key 

infrastructure types have been categorised and scored according to the level of constraint imposed. 

These five types have then been integrated and combined constraint zones have been defined and 

classed as ranging from “Very high constraint” to “Low constraint” (Table 11). These have also been 

mapped (Figure 12). 

 

Table 11: Constraint Catogories Applied To Infastructure Zones 
 Infrastructure Constraint Feature Constraint Feature Score 

Electricity   

Low supply percentage but Highly constrained 5 

High supply percentage and not constrained 1 

Moderate to high supply percentage and not constrained 1 

High supply and slightly constrained 2 

Moderate supply and slightly constrained 3 

Moderate to low supply and slightly constrained 4 

Moderate to low supply and constrained 5 

Low supply and not constrained 4 

Moderate to low supply and not constrained 3 

Moderate supply and not constrained 2 



       

Moderate to high supply and constrained 3 

Moderate supply and constrained 4 

Moderate to high supply and constrained 5 

Waste   

People with waste collection >=75%  - Good 2 

People with waste collection >=50%<75 - Moderate 3 

People with waste collection >=10%<50% - Poor 4 

People with waste collection >=0%<10% - None 5 

Water piped  

People with piped water >=75%  - Good 2 

People with piped water >=50%<75 - Moderate 3 

People with piped water >=10%<50% - Poor 4 

People with piped water >=0%<10% - None 5 

Road density  

Very Low Road Density  <= 12.5 5 

Moderate to Low Road Density < 12.5<=50 4 

Moderate to High Road Density <50<=100 3 

High Road Density >100 2 

Sanitation infrastructure demand  

Low demand < 5% without 2 

Low to moderate demand >= 5% < 20% without 3 

Moderate to high demand >= 20% < 40% without 4 

High demand >= 40% without 5 

Total Infrastructure Mapped Constraint Score 

Low infrastructure constraint - Total score 5 - 13 2 

Moderate infrastructure constraint - Total score 14 - 17 3 

High infrastructure constraint - Total score 18 - 20 4 

Very high infrastructure constraint - Total score 21 - 24 5 

 

 



       

 
Figure 12: Infrastucture Based Constraint Zones 
 

 

 

5.2 GEOTECHNICAL CONDITIONS 

Strategic Issues: Development on steep slopes carries with it an increased risk of soil erosion which 

poses a threat to terrestrial and aquatic environments and threatens water quality downstream. 

 

This work also identifies the potential clash between mining related geotechnical constraints i.e. 

undermining and the expansion of the urban edge in the Madadeni / Osizweni area.    

The constraints imposed by geotechnical consideration relate directly to the cost of constructing in 

these zones and the risk of damage.  For example, it is more costly to construct on steep slopes and 

unstable geology.   

 

Based on these issues, it is important to: Protect the developed and natural environments by 

avoiding developments in areas where geotechnical constraints will result in heightened risk to the 

development and to the natural environment.    

 

The geotechnical specialist study delineated seven categories of constraint zone based on 

geotechnical conditions based on a combined analysis of Geology, Slope and Land Type. These are 



       

classified as either “Very high constraint” or “Low constraint” (Table 12). These areas have also been 

mapper (Figure 13). 

 

Table 12: Constraint Categories Applied To Geotechnical Zones 
Constraint feature Constraint Level Constraint Score 

Semi/Unconsolidated Sediments Very High Constraint 5 

Steep Slopes Very High Constraint 5 

Mining Very High Constraint 5 

Intrusive Rocks Low Constraint 2 

Mixed Sediments Low Constraint 2 

Tillite Low Constraint 2 

Granitoids Low Constraint 2 

 

 

 
Figure 13: Geotechnical Based Constraint Zones 
 

 

  



       

5.3 GROUNDWATER CONDITIONS 

Strategic Issues: Shallow groundwater tables occur over large areas of ADM. This is problematic 

from two perspectives. 

1. Shallow groundwater tables impose significant constraints on construction activities as 

drainage is poor and excavations and foundations are readily flooded.  

2. Activities which involve working with hazardous materials or materials which could 

potentially contaminate groundwater resources cannot be undertaken in areas with shallow 

groundwater without significant mitigation measures.  

 

Based on these issues, it is important to: Protect potential development and groundwater resources 

through directing development to appropriate locations  

 

The groundwater study delineated zones of depth to the static water table based on borehole data. 

These values have been used to categorise the level of constraint imposed by groundwater to 

development (Table 13) 

 

Table 13: Constraint categories applied to shallow groundwater zones 
Constraint feature Sensitivity Level Sensitivity Score 

Depth to Static Water Level < 10m Very High Constraint 5 

Depth to Static Water Level >10 and < 20m High Constraint 4 

Depth to Static Water Level >20 and < 30m Moderate Constraint 3 

Depth to Static Water Level >30 and < 40m Low Constraint 2 

Depth to Static Water Level >40  Very Low Constraint 1 

 



       

 

Figure 14: Geotechnical based constraint zones 
 

 

     

  



       

6. NON-SPATIAL FEATURES 

6.1 GOVERNANCE 

Strategic issues: Governance is the most important strategic factor under consideration and failings 

in this arena have far reaching consequences.  

 

Financial, technical, human and infrastructural capacity to fulfil a number of mandates across various 

sectors in the District is understood to be poor (e.g. water infrastructure, WWTWs, heritage, air 

quality monitoring etc.). In some cases this also includes the lack of political will. 

 

Inter-departmental cooperation is critical in managing the environment. The relationship in 

particular between the Department of Minerals and Energy and all other departments is failing. This 

is considered a critical failing due to the importance of the mining sector in the District and the 

impact active and abandoned mines are having on the environment.  

 

Dual authority arrangement (Democratic and Traditional) results in problems dealing with 

development planning, service delivery and the regulation of land use activities. 

 

Based on these issues, it is important to: Improve the management of the environment through 

building capacity within and cooperation between government and private sector institutions  

 

 


