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AGRICULTURAL RESOURCES 
OVERVIEW OF THE SYSTEM 

Agriculture is primarily dependent on the capability of the land on which it is practiced and high 
potential land is a scarce and non-renewable resource.  Agriculture is a highly regarded activity within 
the district, with local, district and higher level development plans all identifying this sector as a key 
opportunity for economic growth and rural development. It currently accounts for only about 2.2% of 
the District’s GVA 
PRESENT STATE 

Current use of land: Presently, agriculture within the district is represented by 1) commercially 
cultivated land including irrigated and dryland activities (10.1% of District area), 2) Commercial timber 
plantations (3.3%), 3) small scale and subsistence cultivation predominantly in areas of communal 
tenure (2.8%), and 4) vast areas of livestock focused grazing areas (74.2%).  
Land potential: High value land in the ADM includes both areas with high potential for cultivation as 
well as rangeland areas (KZN DAARD). The land with the greatest agricultural potential is 
predominately situated in the vicinity of Ntshingwayo Dam and along the Buffalo River. Steep slopes 
in much of the District restrict cultivation potential. Most of the very high potential (A and B 
categories) cultivatable land is already developed.  
Threats: Agricultural land is under threat by the loss (to other land uses) and degradation of 
agricultural land.   
Economic status: From an economic perspective, the sector is contributing a very small portion of the 
District’s GVA and is reportedly in decline.  
DRIVERS OF THE PRESENT STATE 

-Water:  There is limited water available for further development of agriculture within the district. 
Any further irrigation development would require the construction of additional dam infrastructure. 
Water quality problems additionally threaten the water resources that are currently being used. 
Climate change additionally threatens agriculture through increased variability of rainfall and 
increased incidence of drought. 

-Land claims and land redistribution: The uncertainty around the redistribution of land and the 
delayed finalisation of land claims are impediments to agricultural growth, and can result in the 
neglecting of productive land. Redistributed areas are often left without sufficient extension support 
and often exceed the carrying capacity of the land leading to degradation of the resource.   

- Management: Large areas of grassland are heavily utilised to the point of degradation. This is 
through heavy grazing pressure and incorrect burning practices.  There exist conflicts between fire 
management interests / forest protection and grazing. Recommended burning schedules for grazing 
optimisation do not correlate with those implemented for forest protection. 

- Conflict with alternative land uses: The rapid rate of urban population growth in the Newcastle / 
Madadeni / Osizweni area and the concomitant reduction in the average household size has resulted 
in a dramatic increase in the number of dwellings in this area and an expansion of the urban edge. 
This largely unplanned expansion has predominantly taken place on land with good agricultural 
potential. Mining also threatens agricultural land, both through the destruction of arable and grazing 
land, as well as through the degradation of water quality. 

- Invasive aliens:  Large areas of agricultural land have been invaded by alien woody plants (wattle 



spp). Many areas developed for forestry plantations have resulted in invasions of nearby water 
courses and adjacent land. This results in greatly reduced land potential, particularly grazing potential 
and an increased fire hazard.  

GOVERNANCE 

Agriculture is included in all District development plans as a key potential economic development 
driver, however: 
    - Land reform in the District has been characterised by a stagnation of land reform / restitution 
projects and a lack of support for emerging farmers. 
    - The District’s agricultural strategy was last amended in 2006, suggesting a review is required to 
direct investment and prioritise actions.    
    - The agricultural plans for the district indicate that investment in water resource infrastructure is 
needed to facilitate any further growth through irrigation.  
    - The involvement of NGOs is a potential boost for the area as demonstrated by a WWF / land 
owner stewardship partnership which through the provision of training and other support has 
resulted in a land reform area with healthy cattle, decreased levels of mortality and proper 
management of the grazing resource.  
SUMMARY 

Agriculture is a critical sector in the ADM economy. Water is a key limiting factor to agriculture as 
further irrigation is not possible without the further development of water infrastructure. The spread 
of alien invasive species is the single greatest factor in the loss of agricultural land, followed by the 
expansion of human settlements. Given the potential of the land in the majority of the district and 
the limited water available, livestock and game farming should be considered as key agricultural 
activities.  
SENSITIVITY AREAS 



 
   
 

Sensitivity Feature Score 
Horticulture 5 
Pivot Irrigation 5 
Rainfed Annual Crop Cultivation / Planted Pastures 5 
Subsistence Farming 5 
Small Holdings 5 
Uncultivated High Potential Land  CATEGORY A 4 
Uncultivated High Potential Land  CATEGORY B 4 
Uncultivated High Potential Land  CATEGORY C 3 
Uncultivated High Potential Land  CATEGORY D 2 
Uncultivated High Potential Land  CATEGORY E 2 
Old Fields 2 
Transformed land 1 
Water bodies 1 
Protected areas 1 

 
 
 
  



AIR QUALITY 
OVERVIEW OF THE SYSTEM 

There are numerous registered emitters located in the District, particularly in the Newcastle area. In 
addition to these registered industrial emissions, impacts are reportedly from vehicular emissions, 
mining activities and impacts imported from higher lying neighbouring regions.  
PRESENT STATE 

- Perceptions: There is a perception amongst stakeholders that air quality is bad within the district 
particularly due to industrial activity.   

- Monitoring:  Monitoring data for the ADM is very limited. That which is available indicates that air 
quality in the Newcastle area is compromised, however not to the extent of exceeding national 
standards.  

- Impacts: The limited air quality monitoring data available indicates that NAAQS standards are 
generally not exceeded.   

- Census data indicates that most high density human settlement areas are located outside the 
highest impact area for industrial emissions.  

- Air quality has the potential to be a key constrain to development as continued deterioration of air 
quality may eventually surpass safe limits. 

DRIVERS OF THE PRESENT STATE 

- The air quality impacts within the district are attributed to a number of different sources including 
industrial emissions, domestic burning and transportation. Mining and mine waste additionally 
contributes to particulate matter pollution. 

- EDTEA monitoring data indicates that the gaseous ratio of SO2 to NO2 is biased towards NO2. This 
suggests that vehicle emissions play a leading role in AQ impacts.  

- The ‘bowl like’ topography of the District means that dispersion of pollutants is relatively poor. In 
addition, this means that impacts from activities in higher lying neighbouring areas also impact the 
District. 

GOVERNANCE 

- There is presently no air quality management plan in place for the District. The development of this 
plan has been initiated but needs to be completed. A full dispersion model has additionally not been 
developed for the District. 

- Currently there is no monitoring being undertaken by the District to provide a better understanding 
of air quality impacts. Air quality monitoring is limited to that carried out by EDTEA passive sampling 
projects. 

- Registered emitters report emissions to SAAQIS, meaning their emissions are monitored. 

SUMMARY 

Stakeholders perceive air quality to be severely compromised but air quality data within the district 
is not sufficiently robust to characterise impacts over space and time. According to the limited data 
available the district does not surpass any of the national air quality limits and human settlements 



are found outside of the areas of highest air quality problems. Vehicles and Industrial activities are a 
major source of air pollution in the district.  

 

Sensitivity Feature Score 
High impact industrial and high road density 5 
Moderate impact industrial and high road density 5 
Low Impact industrial and high road density 3 
High impact industrial and low road density 5 
Moderate impact industrial and low road density 3 
Low Impact industrial and low road density 2 
High road density 3 
Low road density 1 

 

 
 
 
  



TERRESTRIAL BIODIVERSITY 
OVERVIEW OF THE SYSTEM 

There are significant areas of land containing important biodiversity features located in the ADM. 
The District consists almost entirely of different Grassland Biome vegetation types spread over a 
range of altitudes and rainfall bands. Forest and wetlands are also present. Many areas of high 
terrestrial biodiversity value are located in the higher lying peripheries of the ADM which are also 
areas with high water production value.  

PRESENT STATE 

The rate of transformation of terrestrial biodiversity habitats is high, particularly in the grassland 
biome. Six of the vegetation types are listed as Vulnerable, whilst one is listed as Endangered. 
Income Sandy Grassland has been heavily transformed through settlement and agricultural 
expansion and is the most transformed ecosystem within the District.  

Irreplaceable CBAs are clustered in the high lying areas of the District and correlate spatially with 
important water production areas and important agricultural resources. Optimal CBAs are more 
evenly spread across the District, but are highly fragmented by land use changes.  

There is limited protection for terrestrial biodiversity within the district. Chelmsford Nature Reserve 
and Ncandu Forest reserve are supplemented by the Pongola Bush Protected environment and a 
number of stewardship sites.   

DRIVERS OF THE PRESENT STATE 

-Fragmentation: Areas with high biodiversity conservation value within the district are highly 
fragmented, especially within the low lying areas. This fragmentation is primarily as a result of the 
expansion of urban and sparse settlement and associated small scale agriculture. 

-Urbanisation: In recent years there has been an accelerated conversion of grassland to urban areas. 
Sparse urban areas themselves have progressively become more dense, and open space on the 
Osizweni and Madadeni peripheries has been developed. Much of this expansion happens outside of 
the environmental regulatory and municipal planning framework. 

-Alien plants:  Rapid expansion of alien plants (wattle trees in particular) has resulted in large areas 
of grassland being lost in a short space of time (40 000 Ha in 20 years) 

-Mining: There are conflicts between mining and terrestrial biodiversity within the district. Many 
mining areas have been developed in areas of high terrestrial biodiversity value. 

-Agriculture: There are obvious conflicts between agriculture and terrestrial biodiversity, in some 
instances however, there is overlap between CBAs and high quality agricultural land where 
cultivation is not possible. In these cases, agrobiodiversity zones have been defined which describe 
the protection needs of both biodiversity and agriculture.  

GOVERNANCE 

- Development of residential areas is occurring at a rate that exceeds planning time frames resulting 
in settlement apparently driving planning. 

-Development of housing areas also appears to be happening outside of the environmental 



regulatory framework with no record of environmental authorisation applications or records of 
decision for large areas of housing development.  

-Agrobiodiversity zones describe areas of high potential from both biodiversity and agricultural 
perspectives. Protection of these areas with appropriate stewardship mechanisms will therefore 
meet both sector’s requirements for these areas.   

-the Mountainous Areas Nodal Development Policy been developed at a district level needs to be 
included in planning instruments. Currently it does not feature in the ADM SDF.    

-Poor management of timber plantations especially on the eastern side of the district has resulted in 
the spread of invasive wattles within the district. This effectively transforms biodiverse natural 
ecosystems to mono-specific habitats with high potential for soil erosion and elevated water use. 

SUMMARY 

There is very limited protection of important terrestrial biodiversity within the district. Most high 
biodiversity value areas in the lower lying areas are fragmented and under threat by urban 
settlement expansion as well as agriculture and mining. There is the potential for conflict between 
biodiversity conservation and other land uses such as agriculture as CBAs are co-located with some 
high potential agricultural areas and areas with mining potential.  

 



Sensitivity Feature Score 
Protected Areas 5 
CBA Irreplaceable 5 
CBA Optimal 5 
Agro-biodiversity Zone 5 
Threatened Ecosystem 5 
Proposed Protected Area 4 
Ecosystem Support Areas 4 
Environmental Management Zone 4 
ONA – Threatened Vegetation Type 3 
ONA – Non-threatened 2 
Transformed Areas 1 

 

 
 
 
  



HERITAGE RESOURCES 
OVERVIEW OF THE SYSTEM 

The ADM has a rich heritage resource base, including significant battlefields and associated sites, 
archaeological sites, significant architecture and sites associated with the anti-apartheid struggle. 
Heritage resources are seen as an economic opportunity for the district due to their tourism 
potential, however, there is currently little emphasis on the identification, conservation and 
maintenance of heritage resources and no marketing of these as tourist attractions.   
PRESENT STATE 

The majority of identified and formally recognised heritage sites (listed on SAHRIS) in the District are 
related to colonial history. These are predominantly related to the Anglo-Zulu and Anglo-Boer wars 
and Voortrekker sites. There is the potential for more recent sites of significance from the anti-
apartheid era to be captured and protected.  
Heritage tourism has a very limited input to the District economically.  In the majority of local 
economic development strategies and plans, tourism related to heritage sites is seen as an 
important potential driver of economic growth. There is currently however no formalised body 
responsible for the maintenance and promotion of heritage tourism in the District. There are also no 
formal agreements with land owners or tourism associations and no heritage tourism operators are 
based in the District.  
DRIVERS OF THE PRESENT STATE 

-Marketing and management of sites: Most of the heritage sites in the District with Tourism 
potential relate to colonial history and battlefields in particular. These areas are not effectively 
marketed, signposted or maintained. The District competes with other such tourist attractions in 
neighbouring Districts.  
-location: Many tour operators are located outside of the District and may therefore not focus on 
tourism opportunities within the district. 
GOVERNANCE 

-There is currently no assigned responsibility for heritage resources in the District government 
structure. A heritage champion is required to drive heritage conservation in the District. 
-There are currently no local level heritage sites recognised in the District.   
-There is tourism potential in the district but the impact of tourism on the economy is much less 
than is perceived.  
-Areas with potential for tourism are not well maintained and conserved and the potential is not 
reached.   
SUMMARY 

Heritage resources in the District are largely neglected. Recognised / protected sites are not 
maintained or marketed. Many known sites are not graded or otherwise protected.  Heritage 
tourism potential is largely nullified by lack of marketing and maintenance of sites.   



 
Sensitivity Feature Score 
Battlefield and 500m buffer 5 
SARIS Site 5 
Non-SARIS Site 4 
Proposed sites 3 
Note: All point feature buffers include a 25m allowance for 
the feature itself 

 

 

 
  



INFRASTRUCTURE 
OVERVIEW OF THE SYSTEM 

- Infrastructure is concentrated in the urban areas and supplies electricity, water, sanitation, storm 
water management and roads.     
PRESENT STATE 

Roads have been identified as being in a deteriorating condition. Gravel roads are also noted to not 
always be constructed correctly resulting in rapid degradation and resultant impacts to vehicles and 
passenger safety.  
Sewerage and waste water treatment systems are ageing and overloaded, particularly by storm 
water ingress, resulting in discharge of untreated waste water to the environment. Some facilities 
are also not treating waste to satisfactory standards resulting in water quality impacts to the 
receiving environment.  
The water distribution network is aging and incurs a high rate of water loss (uThukela water 
estimates 15 Ml per day). Investment in infrastructure is substantially less than is required (uThukela 
Water gives figures of 2.5 million budgeted in 2017 vesus an estimated requirement of R10 Billion).   
Electricity networks are also constrained in certain areas meaning few new connections are possible 
in these areas.  
Solid waste facilities are under pressure. The available space at the main Newcastle facility is running 
out and a new site is in the process of being established. Two other sites in the District are not 
registered.      
DRIVERS OF THE PRESENT STATE 

-Urbanisation and increased demand: Recent rapid growth in urban areas (particularly 
Newcastle/Madadeni/Osizweni) has put increased pressure on all infrastructure categories, but 
particularly sanitation systems and road networks.  
-Water supply: Raw water supplies in the District are constrained and demand for additional 
domestic connections adds pressure to this situation. There is currently insufficient water to fuel 
economic growth in the District.  
-Sanitation: The increase in urbanisation has put pressure on sanitation systems and has resulted in 
overloaded waste water treatment works.   
GOVERNANCE 

-Maintenance of infrastructure is an ongoing concern and poor maintenance results in increasing 
pressure on the environment. 
-Capacity challenges at waste water facilities result in under performance of these facilities which 
has a direct impact on the receiving environment. 
-Investment in water infrastructure has reduced dramatically over 10 years from just over 150 
million PA to just over 2.5 million PA in 2017.  
SUMMARY 

The infrastructure in the district is ageing with very little investment being directed at maintenance 
and upgrading this. Added pressure is put on infrastructure due to rapid urbanisation, urban 
densification and urban sprawl. Coupled with this is the limited supply of water available in the 
District with supply only just meeting current demand. Overloaded and poorly functioning waste 
water treatment works are a major concern as this exacerbates the shortage of usable water in the 
District.  



 
Constraint Feature Score 
Electricity – Low supply means little infrastructure and 
constrained in this area means this needs to be built.  

 

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 – possible waste management issues if no collection  
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  
Low infrastructure constraint - Total score 5 - 13 2 
Moderate to low infrastructure constraint - Total score 14 - 17 3 
Moderate to high infrastructure constraint - Total score 18 - 20 4 
High infrastructure constraint - Total score 21 - 24 5 

 

 
 
 
  



STRATEGIC WATER SOURCE AREAS 
OVERVIEW OF THE SYSTEM 

All of the water used in the District is sourced from within the District. The District also makes 
important contributions of water to external users including power generation, neighbouring 
districts and users in Gauteng. Regions of the ADM are recognised as nationally important strategic 
water source areas (SWSAs). Effective catchment management is critical given that the current level 
of water supply equals demand. Strategic water source areas (SWSA) are located in the high lying 
areas of the district and correlate with CBAs and high value agricultural areas.  
PRESENT STATE 

The strategic water source areas (SWSA) of the ADM are presently largely undeveloped due in part 
to their topographic situation and terrain. Parts of these areas are however reasonably degraded 
due to over-exploitation by livestock farmers and invasion by alien plants. Although these areas are 
important because of their high water yield and their spatial correlation with critical biodiversity 
areas and areas of high agricultural potential, they are not well protected within the district. 
Protection of these areas will accrue other synergistic benefits such as meeting biodiversity 
conservation targets, protecting heritage resources and securing opportunities for tourism 
development in the district.  
DRIVERS OF THE PRESENT STATE 

- Alien plants: A key factor impacting on the ADM’s SWSAs is alien plants (wattle in particular). They 
degrade the ability of a landscape to regulate water production and reduce the yield of the 
catchment through increased evapotranspiration.  
-Agriculture - Livestock: Over-utilisation of grasslands by livestock farmers results in reduced health 
of grasslands which encourages alien plant invasion and reduces the hydrological functioning of the 
landscape. Areas with reduced vegetation cover are also susceptible to erosion which reduces water 
quality and increases the rate at which dams fill with sediment. 
- Mining: The expansion of mining into natural land cover areas is a source of conflict. Presently, 
there is limited mining operating in key SWSA’s however applications for prospecting and 
establishment of coal mines are in place. There is conflict between mining and key water provision 
resources in the Dannhauser area.    
GOVERNANCE 

-There is generally a lack of formal protection for SWSAs, though the establishment of stewardship 
sites and protected environments is making progress towards this.  
-The development and implementation of the Mountainous Areas Nodal Development Policy is 
important in restricting development in upper catchment areas.  
- Land owners’ and government funded alien plant control is presently not effective in controlling 
the spread of wattle trees.  
SUMMARY 

Strategic water source areas are critical to the wellbeing of the District, both economically and 
socially. The formal recognition and protection of these areas is limited, while their production 
potential is threatened. They are spatially correlated with Critical Biodiversity Areas and areas of 
high agricultural potential.  



 
Sensitivity Feature Score 
Highest 25% of ADM MAR  5 
Moderate to High ADM MAR and above critical infrastructure 5 
Moderate to High ADM MAR 4 
Low to Moderate ADM MAR and above critical infrastructure 4 
Low to Moderate ADM MAR 3 
Lowest 25% of ADM MAR 2 

 

 
 
  



 

GROUNDWATER 
OVERVIEW OF THE SYSTEM 

The district is characterised by intergranular and fractured aquifers, with yields predominantly 
between 0.5 – 2 litres per second. The highest yields are associated with fractures occurring along 
dolerite contact zones and significant water strikes appear to occur at depths greater than 30m but 
less than 60m. In areas of the Buffalo River basin, the water table is very shallow.  Many households 
in rural areas are supplied with domestic water by boreholes.    
PRESENT STATE 

Existing data suggest the potential for exploiting groundwater resources in the District is limited, 
though further investigations are required. This is primarily seen as a resource for domestic supply 
and for livestock watering. Groundwater quality monitoring data is limited, but elevated salinity is 
recorded in the area between Dannhauser, Utrecht and Newcastle. Diseases such as cholera have 
been linked to bacterially contaminated groundwater in certain settlement areas where pit latrines 
come into contact with the shallow ground water table.  
DRIVERS OF THE PRESENT STATE 

-Quality: Groundwater resources are under threat from contamination. This is primarily by mining 
activities (acid mine drainage) and by the expansion of settlements and the associated use of pit 
latrines over shallow ground water tables. The establishment of graveyards in these areas is also 
likely to contribute to the contamination of this resource.   

GOVERNANCE 

- There is lack of routine monitoring of the quality and yield of groundwater resources in the District. 
The potential for exploitation of these resources can thus not be adequately assessed.   
- There are conflicting opinions on the potential for groundwater abstraction for irrigation purposes.  

SUMMARY 

Groundwater currently supports a number of households for domestic use and livestock watering in 
the district. Further development potential is currently understood to be limited. Widespread and 
consistent monitoring of this resource is not currently undertaken although the resource is under 
threat from mining, rudimentary sanitation, landfill sites and graveyards.    
 
 
  



 

WETLANDS 
OVERVIEW OF THE SYSTEM 

- There are a vast number of wetland systems within the District, which mainly occur in clusters in 
the higher lying areas of the District. There are four major systems recognised in the District namely, 
Blood River Vlei,  Boschoffs Vlei, Padda Vlei and Groenvlei. The Buffalo River basin also hosts a high 
number of wetlands, particularly in the floodable areas.    
PRESENT STATE 

Wetland systems within the district are situated in high water production areas especially in the 
highlands. These systems are linked intrinsically with high water production areas.     
DRIVERS OF THE PRESENT STATE 

-Sand mining: Many of the wetland systems are affected negatively by sand mining especially along 
river banks where wetland areas are present 
-Urbanisation: Many wetland areas are affected by urbanisation as urban sprawl has resulted in 
building of houses in wetland areas 
-Agriculture: Many wetlands within the district are drained for agricultural purposes.    
-Alien invasive species: Many alien invasive species have been established in wetland areas causing 
these areas to dry up as the water gets sucked up by these species.  
GOVERNANCE 

-Wetlands are protected by law however implementation of the law at the district level needs to be 
improved.  
SUMMARY 

There are a number of wetland systems within the district. These wetlands are found in high lying 
areas in areas of high water production and there are important systems around the Bloodvlei River 
as well. Wetlands are protected by law but are still heavily impacted in the district by sand mining, 
urbanisation, agriculture and invasion of alien species.  



 
Sensitivity Feature Score 
Wetland area 5 
Wetland buffer – 32m 4 
Wetland Buffer – 500m 3 
All else 1 

 

 
 
  



 

FLOOD PLAINS 
OVERVIEW OF THE SYSTEM 

- Floodable areas are generally small in the higher lying areas of the District. As rivers descend in 
altitude and reduce in gradient down towards the Buffalo River Basin, floodable areas increase in 
size. Flood plain areas play an important role in dissipating flood energy and absorbing sediment. 
They also host important ecosystems like wetlands.  
PRESENT STATE 

Floodplain areas within the district have been subject to a range of development activities. A 
significant area of flood zone has been cultivated. More importantly, large areas have been 
transformed to urban and peri-urban landscapes, meaning infrastructure and lives are placed at risk 
and riparian, wetland and aquatic ecosystems are degraded. Activities associated with this 
development such as sand mining and brick making also reduce the ecological integrity of these 
areas.  
DRIVERS OF THE PRESENT STATE 

-Urbanisation: Over time, urban and peri-urban settlement expansion has occurred in floodplain 
areas. This has a two way impact especially to the people that live on these flood plain areas and the 
potential negative impact to their infrastructure and lives should there be a flooding event. 
-Sand mining: The flood plain of the lower Ngagane and Buffalo River is affected by sand mining 
where large areas of flood plain have been stripped of vegetation and the soil below exposed to 
flood erosion.    
GOVERNANCE 

-Settlement is currently expanding rapidly over floodable areas. This is occurring outside of 
regulatory and planning frameworks. This places homes, services infrastructure and lives at risk.  
-Sand mining in flood zones of the Buffalo River basin is presently unregulated.  
SUMMARY 

Flood plain areas are critical areas that reduce the energy of flood waters and allow the deposition 
of sediment outside of the river channel. The flood plain areas within the district are heavily 
impacted by urbanisation and to a lesser degree by sand mining.    



 
Sensitivity Feature Score 
Flood Zones 5 
All else 1 

 

 
 
 
 
  



 

WATER QUALITY 
OVERVIEW OF THE SYSTEM 

- In the upper reaches of the District’s rivers, water quality is good. From mid-catchment and lower, 
water quality deteriorates, particularly in the Newcastle Dannhauser areas.   
PRESENT STATE 

Water quality in the high lying areas of the district is generally good. As water moves down the 
catchments it is impacted by agriculture, active and abandoned mines, industries and urban impacts 
including waste water discharges. 

Key parameters included in monitoring data which indicate the impact of such activities are pH, total 
dissolved solids, sulphate (a key indicator of acid mine drainage) and nutrients such as soluble 
reactive phosphate.  

Poor water quality reduces the potential to utilise water resources for activities such as crop 
irrigation. This is critical given that water is already a scarce resource in the District. 

DRIVERS OF THE PRESENT STATE 

-Mining: One of the biggest drivers of water quality impacts in the district is mining. Mining (active 
and abandoned) is responsible for the generation of acid mine drainage and abandoned mines are 
particularly concerning as they are not managed in any way. Water quality results (particularly 
sulphate) show the impact of such activities on critical catchments such as that of Ntshingwayo Dam 
and the Ngagane River.  
-Industry: Industrial effluent is discharged to the environment via a number of sources. Indications 
of groundwater contamination are evident in certain areas.  
-Urbanisation: The impacts of a rapidly growing urban population are two-fold.  

 Existing waste water infrastructure is ageing and over loaded and cannot cope with the 
added pressure of rapid urbanisation and storm water ingress. This results in the discharge 
of non-compliant effluent to the environment 

 Unserviced settlements result in contamination of streams and rivers by faecal matter and 
solid waste. Pit latrines are also responsible for the contamination of groundwater, 
particularly in areas where the water table is close to the surface. 

- Waste water treatment works: Presently there are 11 registered facilities in ADM shared between 
the ADM WSP and the Newcastle WSP. Effluent analysis results for the ADM WSP facilities indicate a 
failure to consistently reach required standards for microbiological and nutrient parameters. Added 
to this is the impact of overloading on all facilities. All facilities ultimately impact the Buffalo River 
system from which water is extracted at the Buffalo river pump station and the Tayside pump 
station.  
GOVERNANCE 

-Abandoned mines are a major source of water contamination in the District. There is presently no 
clear map of the extent of these features and their impact is not clearly understood.    
-Management of WWTWs is a persistent concern in the District. This is highlighted by the non-
compliance with standards and the lack of reporting for the national information system. 
-Water quality monitoring in the District has poor temporal and spatial resolution (few sites 
monitored infrequently and poorly distributed) and few determinants are monitored. Key 
parameters such as phosphate are not analysed to a useable limit of detection.  



SUMMARY 

Water quality in the district is heavily impacted primarily by mining, industry, agriculture and waste 
water. Mining is a serious concern causing an increase in salinity, pH changes and increases in 
various potentially toxic substances. Particularly concerning are abandoned underground mines. 
Waste water treatment works are not functioning optimally within the district. Regular monitoring 
of water quality is important to understand and combat water quality problems.  

 
Sensitivity Feature Score 
Catchments directly influencing critical water supply features 5 
Proximal catchments - high measured 4 
Proximal catchments - high modelled 4 
Proximal catchments - low 3 
Distal catchments - high measured 3 
Distal catchments - high modelled 3 
Distal catchments - low 2 
Catchments not influencing - high measured 2 
Catchments not influencing - high modelled 2 
Catchments not influencing - low 1 

 

 
 
 



GEOTECHNICAL CONSTRAINTS 
OVERVIEW OF THE SYSTEM 

The geology of the District is dominated by Vryheid formation sandstones and Dolerite intrusions / 
sheets. Parts of the district in the higher lying areas are characterised by steep slopes largely 
resulting from the slower erosion rates of protective dolerite sheets. The lower lying areas are flatter 
and present few geotechnical limitations to development. Mining is focused on the coal beds of the 
Vryheid Formation.  

PRESENT STATE 

Steep slopes found in the higher lying areas are largely undeveloped due to their topography. Steep 
slopes and shallow bedrock are some of the reasons for high levels of erosion within the district 
together with the erodibility of sandstone derived soils.  

Undermined areas and wetlands pose constraints to development, and limit the options for the use 
of land. 

DRIVERS OF THE PRESENT STATE 

-Slope: The steepness of the area in the highlands has prevented development from occurring while 
most development, cultivation and mining activity occurs in the flatter lower lying areas.  

-Mining: Undermined areas pose significant constraints to development. This is important 
particularly where the demand for mining and housing are focused on the same land areas. This is 
the case in areas to the south of Madadeni and Osizweni.  

GOVERNANCE 

There is limited governance associated with Geotechnical issues. Mining governance is however 
important, particularly in areas where undermining limits development options of land.  

Steep slopes in the high lying areas provide an opportunity for conservation of important water 
production and biodiversity areas and for economic development through ecotourism. 

SUMMARY 

There are few geotechnical limitations to development in the District. Steep slopes and wetlands 
present the only natural development constraints. Undermining of areas represents a serious man-
made constraint. 



 

Constraint Feature Score 
Semi/Unconsolidated Sediments 5 
Steep Slopes 5 
Mining 5 
Intrusive Rocks 2 
Mixed Sediments 2 
Tillite 2 
Granitoids 2 

 

 
 
 
  



 

AQUATIC BIODIVERSITY 
OVERVIEW OF THE SYSTEM 

- The majority of aquatic ecosystems in the upper catchments of the ADM are considered priority 
conservation areas from a national perspective. Those in the lower reaches are largely considered 
important ecological support areas.  
PRESENT STATE 

The present ecological state (PES) of the rivers of the ADM are given in available data as ranging 
from a B – “Good: Near Natural” category in higher lying mountainous reaches to a D – “Poor: 
Largely Modified” in the Ncandu and Horn Rivers and the Dorpspruit through Utrecht. The remaining 
areas are given as a C – “Fair: Moderately Modified”. The majority of the Buffalo River below the 
confluence with the Ngagane River is given as a B. This is in contradiction with various ecological 
reports of the river as being highly polluted and in a poor condition.  
DRIVERS OF THE PRESENT STATE 

-Water quality: The key driver of reductions in biological health in the ADM is poor water quality. 
Other flow related impacts are present, particularly on the Ngagane River below Ntshingwayo dam 
and Ngagane abstraction points, but are of less significance. 
-Habitat: Riparian habitat in particular is heavily impacted along the mid to lower reaches of the 
Buffalo River. Here expansion of settlements and associated sand mining has degraded riparian 
habitats. Heavy grazing pressure has also impacted this stretch of river. 
GOVERNANCE 

-Monitoring: There is a lack of bio-monitoring data available to provide input to this study. The PES-
EIS study provides a desktop level of information, but no ground-truthed data is available.   
SUMMARY 

The aquatic ecosystems of the District are considered important and many are classified as national 
freshwater ecological priority areas. The condition of these ecosystems closely mirrors that of the 
water quality classification, with reaches in the higher lying areas in a good condition and those 
impacted by urban, industrial and mining activities in the mid to lower reaches in a poor condition. 
In some cases there is poor correlation between PES data and water quality data. 



 
Sensitivity Feature Score 
River NFEPA Good condition (A/B) 5 
River NFEPA Moderate condition (C/D) 4 
Fish Support Area Good condition (A/B) 4 
Fish Support Area Moderate condition (C/D) 3 
Phase 2 Fepa 3 
Upstream MA 2 
All else 1 

 

 
 
 
 
  



KEY CROSS CUTTING STRATEGIC ISSUES 

 
Water is perhaps the most important cross cutting issue with the demand for water expected to 
exceed supply in the next few years. In addition, available supply is in many cases compromised with 
respect to quality, reducing its potential for use and increasing the costs associated with treatment. 
This is particularly important since much of the degradation occurs in the critical areas of 
catchments with respect to abstraction. Water availability is presently an economic growth limiting 
factor which impacts agriculture, industry and domestic supply. In this context, the rapid expansion 
of alien vegetation in key catchment areas is a critical issue which is relevant to all sectors.  
 
Most of the District’s intact ecological infrastructure is located in the higher lying areas. These areas: 

1. represent much of the critically important terrestrial and aquatic biodiversity in the District,  
2. represent key water production areas with high water yields,  
3. have good livestock grazing potential,  
4. are largely unspoilt and represent ecotourism opportunities 

These areas represent opportunities to ensure the long term flow of benefits to the District including 
water, grazing and ecotourism while simultaneously protecting important CBAs.   
 
Urban areas in the Newcastle / Madadeni / Osizweni area have expanded rapidly in the last 5 years, 
mostly outside of the planning and environmental regulatory framework. This expansion is often at 
the expense of good agricultural land and critical biodiversity areas. The lack of regulation of this 
development is likely to bring it into conflict with these sectors as well as mining. It will additionally 
result in increased vulnerability of homes to flooding, and increased degradation of water resources 
as waste water and other service infrastructure is unable to keep pace with this development.  
 
The greater job opportunities provided by the Newcastle area has pulled many people from more 
rural areas to the Newcastle partly resulting in the rapid population growth referred to in the 
previous paragraph. One of the key drivers of economic activity and employment in the District is 
industry and manufacturing which is concentrated in Newcastle LM. These sectors are also a key 
drivers of air quality issues. The growth in the population in this area has also resulted in an increase 
in motor vehicles and vehicular emissions. This has cumulatively resulted in a situation where the 
greatest densities of people in the District are also exposed to the most serious impacts of 
emissions.   
 
Governance concerns are relevant to many of the specific issues identified in this document. 

1.  In particular, the lack of adequately robust monitoring data with respect to air quality, 
water quality, groundwater metrics and other key environmental features limits the ability 
of responsible authorities to assess and manage these resources.  

2. Currently, the bulk of development in the District is happening outside of the regulatory 
framework as described earlier. This reflects the failure of governance arrangements for 
planning and regulating development.  

3. The lack of inter-departmental cooperation has been noted in previous similar studies in the 
District and this hampers the effectiveness of integrated environmental management.  

4. Heritage resources receive very little attention and there is no formal governance 
arrangement or responsibility for protecting, developing and maintaining these resources or 



for marketing potential tourism opportunities. This limits the ability of the District to realise 
economic growth opportunities identified in the IDP and other such plans. 


