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1. Overview 

Siyancuma Local Municipality is one of the local municipalities within the Pixley Ka Seme District 

Municipality (PKSDM) in the Northern Cape Province. This Category B municipality covers an area of 

about 16 611 km² and comprises of three urban settlements (Douglas, Griekwastad and Campbell) two 

restitution areas (Schmidtsdrif and Bucklands), rural areas (Plooysburg, Salt Lake, Witput, Belmont, 

Graspan, Heuningskloof, Volop), commercial farming areas, and a number of small farming areas (IDP, 

2021). As can be seen in Figure 1 below, the municipality is bordered by the Thembelihle LM and 

Siyathemba LM to the south, and along the length of its northern boundary the municipality is bordered 

Tsantsabane LM, Kgatelopele LM, Dikgatlong LM and Sol Plaatje LM . The Letsemeng LM of the Free 

State Province borders the municipality to the Southeast and itôs bordered by the !Kheis LM to the West. 

  

  

Figure 1: The extent and location of the Siyancuma Local Municipality 

 

The human population in this municipality has increased from 37 076 in 2011 to 53 165 in 2022, an increase 

of 16 089 in 10 years. This municipality is now the most populated municipality in the PKSDM (Stats 

2022, Stats 2011). 

 

2. Environmental Governance 

In South Africa, environmental management and governance are primarily guided by the prescripts of the 

National Environmental Management Act (NEMA), Act 107 of 1998 as amended. The 2 principles 

stipulated under section 2(2) and (3) of this Act state that: 

(2) Environmental management must place people and their needs at the forefront of its concern, and 

serve their physical, psychological, developmental, cultural and social interests equitably. 

(3) Development must be socially, environmentally and economically sustainable. 
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To give effect to these principles, a variety of policies, processes, institutions, and specific environmental 

management acts (SEMAs) have been established for appropriate environmental and governance. These 

institutions, processes and policies are either exclusively or jointly the responsibility of one of the three (3) 

spheres of government. At local government level (District and Local municipality) these environmental 

governance instruments must be further integrated with other sector policies, processes, and institutions. 

The principal policy which environmental governance prescripts must be in harmony with at local 

government level is the Municipal Systems Act (MSA), Act 32 of 2000. Firstly, section 51(c) of the MSA, 

2000 requires that a  

ñémunicipality must within its administrative and financial capacity establish and organise its administration 

in a manner that would enable the municipality to ï 

(c) be performance orientated and focused on the objects of local government set out in section 152 of the 

Constitution and its developmental duties as required by section 153 of the Constitution;ò 

 

Section 152(d) of the Constitution of the Republic stipulates that, amongst its other objectives, the 

municipality must ñé promote a safe and healthy environmentò. This implies that every municipality in 

South Africa has a direct role to play in ensuring that the environment is kept healthy and safe for the 

citizens. Furthermore, section 156(1)(a) of the Constitution gives municipalities executive authority and 

rights to administer all local government matters listed under schedule 4, part B and schedule 5, part B of 

the Constitution of the Republic of South Africa, Act 108 of 1996. These matters are listed in Box 1 and 

Box 2 below: 

 

 
Figure 2: Executive rights of municipalities as stipulated in Part B of Schedules 4 and 5 of the Constitution 

Box 2 ï Schedule 5: Part B of the Constitution of the 

Republic of South Africa 

The following local government matters to the extent set out 

for provinces in section 155(6)(a) and (7): 

ĿBeaches and amusement facilities 

ĿBillboards and the display of advertisements in public places 

ĿCemeteries, funeral parlours and crematoria 

ĿCleansing Control of public nuisances 

ĿControl of undertakings that sell liquor to the public 

ĿFacilities for the accommodation, care and burial of animals 

ĿFencing and fences 

ĿLicensing of dogs 

ĿLicensing and control of undertakings that sell food to the public 

ĿLocal amenities Local sport facilities 

ĿMarkets 

ĿMunicipal abattoirs 

ĿMunicipal parks and recreation 

ĿMunicipal roads 

ĿNoise pollution 

ĿPounds 

ĿPublic places 

ĿRefuse removal, refuse dumps and solid waste disposal 

ĿStreet trading 

ĿStreet lighting 

ĿTraffic and parking 

Box 1 ï Schedule 4: Part B of the Constitution of the 

Republic of South Africa 

The following local government matters to the extent set out 

in section 155(6)(a) and (7): 

ĿAir pollution 

ĿBuilding regulations 

ĿChildcare facilities 

ĿElectricity and gas reticulation 

ĿFirefighting services 

ĿLocal tourism 

ĿMunicipal airports 

ĿMunicipal planning 

ĿMunicipal health services 

ĿMunicipal public transport 

ĿMunicipal public works only in respect of the needs of 

municipalities in the discharge of their responsibilities  

Ŀto administer functions specifically assigned to them under this 

Constitution or any other law 

ĿPontoons, ferries, jetties, piers and harbours, excluding the 

regulation of international and national shipping  

Ŀand matters related thereto 

ĿStormwater management systems in built-up areas 

ĿTrading regulations 

ĿWater and sanitation services limited to potable water supply 

systems and domestic waste-water and  

Ŀsewage disposal systems 
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Notwithstanding other environmental governance requirements stipulated in other pieces of legislation, a 

municipality is expected, at a minimum, to have incorporated some of executive duties stipulated in the 

abovementioned pieces of legislation into its policies, processes, and institutions. 

The policies, the organizational structure, the bylaws as well as the Service Delivery and Budget 

Implementation Plan (SDBIP) of the Siyancuma LM must, to some extent, reflect compliance with and 

implementation of these abovementioned legal obligations. 

 

2.1.Policy  

An IDP is the principal integration tool of all activities implemented within a local municipality hence 

the Vision and Mission expressed in this document should incorporate all the legally required 

objectives of a municipality. According to Siyancuma LMs 2021/2022 IDP, the vision and mission do 

not contain all the objectives of a local municipality as stipulated in section 152 of the Constitution of 

the Republic. Specifically, there is no form of objective committing the municipality to the provision 

of a safe and healthy environment as required under s152(d) of the Constitution.  

 

2.2.Organisational Structure 

The organisational structure of the municipality shows, to some extent, that environmental obligations 

are being given attention. The organisational structure seen in Figures 3 and 4 below shows that the 

órefuse collectionô function at the municipality falls under the Infrastructure Services Department, Civil 

Services Unit. One environmental matter stipulated in the Constitution as a competency of Local 

Government is Air Pollution. The municipalityôs organogram does not show this competency. If this 

function is the responsibility of the PKSDM, the IDP needs to highlight this issue. 

 

 
Figure 3: The organisational structure of the Siyancuma LM (Campbell and Griekwastad) (IDP, 2021). 
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Figure 4: The organisational structure of the Siyancuma LM (Douglas) (IDP, 2021). 

 

As can be seen in the Figures 3 and 4 above, the organisational structure of the Siyancuma LM makes 

sufficient provision for refuse removal in its organisational structure. The function of Air Pollution is 

not clarified in this structure nor the in the IDP. Should this function fall under the PKSDM, that matter 

must be specified in the IDP and documentation confirming such should be attached. 

 

2.3.By-laws 

Section 156(2) of the Constitution, 1996 gives local government the powers to make and administer 

by-laws for the effective administration of the matters which it has the right to administer. Some of the 

matters municipalities have the right to administer are listed in Figure 2 above, the by-laws listed in 

Table 1 below lists legally required obligations (relevant to environmental management) that can be 

implemented through a development of by-laws in municipalities. 
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Key 

In place, 

up to date 

In place, 

out of date 

Under 

review 

Being 

developed 

Not in 

place 
Unknown 

 

Table 1: Municipal by-laws legally required by various pieces of legislation 

No Matter  Source Act Purpose Status in 

municipality  

1 Air pollution control 

Constitution of the Republic of South Africa, 

1996. Schedule 4, part B 

A municipality may make and administer by-laws for the 

effective administration of the matters which it has the right to 

administer (s156(2) of the Constitution).  

Section 11(1) of the NEM:AQA, 39 of 2004 
A municipality may in terms of a by-law identify air pollutants 

and set standards for point, non-point, and mobile sources of 

the identified air pollutants. 

2 
Stormwater management 

systems in built-up areas 

Constitution of the Republic of South Africa, 

1996. Schedule 4, part B 

A municipality may make and administer by-laws for the 

effective administration of the matters which it has the right to 

administer (s156(2) of the Constitution). 

 

3 
Water and sanitation services 

limited to potable water 

supply systems and domestic 

waste-water 

Constitution of the Republic of South Africa, 

1996. Schedule 4, part B 

A municipality may make and administer by-laws for the 

effective administration of the matters which it has the right to 

administer (s156(2) of the Constitution). 

 

4 Sewage disposal systems 
Constitution of the Republic of South Africa, 

1996. Schedule 4, part B 

A municipality may make and administer by-laws for the 

effective administration of the matters which it has the right to 

administer (s156(2) of the Constitution). 

 

5 

Refuse removal, refuse 

dumps and solid waste 

disposal. 

Constitution of the Republic of South Africa, 

1996. Schedule 5, part B 

A municipality may make and administer by-laws for the 

effective administration of the matters which it has the right to 

administer (s156(2) of the Constitution). 

 

Section 9(3) of the NEM:WA, 59 of 2008 

To enable the municipality to exercise its executive authority 

contemplated in subsection 9(1) of the NEM:WA, 59 of 2008. 

This looks optional instead of obligatory. ñIn exercising its 

executive authority contemplated in subsection (1), a 

municipality may furthermore, amongst other things, set-ò 

Taking into consideration the divisions and 

functions between LMs and the DM as 

stipulated in section 84(1)(e) of the Municipal 

Structures Act, 117 of 1998. 

Provides a division of functions between the District and Local 

municipalities in areas of similar responsibility. 
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No Matter  Source Act Purpose Status in 

municipality  

6 Invasive species control Section76(2) of the NEM:BA, 10 OF 2004 
For the control of invasive species monitoring, control, and 

eradication on land under their control 
 

7 

The implementation of the 

national biodiversity 

framework and bioregional 

plans (if applicable) 

Section48(2)(c) of the NEM:BA, 10 OF 2004 

Devise a plan on how the national biodiversity framework and 

any applicable bioregional plan may be implemented by that 

organ of state or municipality 

 

8 
Protection of listed 

ecosystems 
Section 54 of the NEM:BA, 10 OF 2004 

A municipality that must adopt an integrated development plan 

in terms of the Local Government: Municipal Systems Act, 

2000 (Act No. 32 of 2000), must consider the need for the 

protection of listed ecosystems 
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As can be seen in Table 1 above, most legislation does not make the development of by-laws 

compulsory, however, the development of a by-law would enable an orderly management of these 

matters. At Siyancuma LM, the IDP does make mention of the existence of by-laws but does not list a 

comprehensive list of existing by-laws or other management instruments aimed at ensuring the 

implementation of legally allocated environmental responsibilities/ functions of local municipalities. 

 

3. Environmental Management Support with the PKSDM  

Various sector departments have a presence within the Pixley ka Seme District Municipality, and their 

purpose is to support the DM and LMs with various environment related obligations. The institutions listed 

in Table 3 below have a presence and aid all LMs within the PKSDM. 

 

3.1.Environmental Awareness and Education 

There are various organs of state assisting the Siyancuma LM with environmental awareness and 

education activities and the details of these interventions are given in Table 2 below: 

 

Table 2: Environmental Education and Awareness activities by various organs of state within the Siyancuma LM 

No Programme/ Activity Organ of state Area of implementation Years 

active 

1 

Eco-schools programme ï To 

increase children's environmental 

knowledge to enable them to take 

responsible actions. 

The Northern Cape 

Department of 

Agriculture, 

Environmental Affairs, 

Rural Development and 

Land Reform (Official 

based in the De Aar 

Office) 

Á Bongani Primary School Continuous 

Environmental Education and 

Awareness in communities ï To 

raise the citizensô level of 

environmental awareness to enable 

them to participate effectively in 

environmental management. 

The programme is active 

throughout the Pixely ka 

Seme District Municipality 

which includes the 

Siyancuma LM. 

Continuous 

2 

General environmental awareness 

ï Environmental awareness on 

Waste, Air, Biodiversity and 

Water issues including 

environmental calendar days. 

The National Department 

of Forestry, Fisheries and 

Environment (Local 

Government Support 

official based at the 

PKDDM offices) 

The programme is active 

throughout the Pixely ka 

Seme District Municipality 

which includes the 

Siyancuma LM. 

Continuous 

3 

Environmental Health Awareness 

ï Waste Management awareness is 

conducted in communities as part 

of environmental hygiene 

awareness activities. 

The Pixley ka Seme 

District Municipality 

(Municipal Health 

Services department) 

The programme is active 

throughout the Pixely ka 

Seme District Municipality 

which includes the 

Siyancuma LM. 

Continuous 

 

Officials from these departments can be contacted for collaboration in environmental education and 

awareness matters. 
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 Table 3: Environment departments active within the PKSDM 

No Employer Designation of official Performance Areas 
Filled/ 

Vacant 

1 

Northern Cape 

Department of 

Agriculture, 

Environmental 

Affairs, Rural 

Development 

and Land 

Reform (NC-

DAERL) 

Environmental Officer: 

Intergovernmental Coordination, 

Spatial and Development Planning 

Participate in Municipal and District IDP and SDF processes and structures 

within the PKSDM. 
Filled 

Environmental Officer: 

Communications and Awareness 

Conduct environmental awareness in communities and schools within the 

PKSDM. 
Filled 

Biodiversity Officer: Biodiversity 

Inspection services 
Conduct inspection services in matters related to Biodiversity with the PKSDM. Filled 

Environmental Officer: Impact 

Management 
Coordinate matters related to EIA applications within the PKSDM. Filled 

Biodiversity Officer: Conservation 

Services 
Assist with Wildlife and Hunting matters within the PKSDM. Filled 

Environmental Officer: Pollution and 

Waste Management (Kimberley Office) Å Assist LMs with waste management matters within the PKSDM. 

Å Assist waste SMMEs. 

Filled 

Environmental Officer: Pollution and 

Waste Management (De Aar Office) 
Filled 

2 

National 

Department of 

Forestry, 

Fisheries, and 

Environment 

(DFFE) 

Natural Resource Management Responsible for Alien Vegetation removal within the PKSDM Filled 

Local Government Support 

Å Participate in Municipal and District IDP and SDF processes and structures 

within the PKSDM. 

Å Conduct environmental awareness in communities within the PKSDM. 

Å Coordinate DFFE projects within the PKSDM. 

Filled 

3 

Pixley ka 

Seme District 

Municipality 

Environmental Health Services 

Å Conduct Environmental Health Awareness in communities. Waste 

management is part of this awareness.  

Å Waste Site inspections. 

There is an official stationed in each local municipality within the PKSDM 

Filled 

Å EHP acting as an Air Quality Management Champion (Based in De Aar) Filled 
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4. Geomorphology 

According to Huggett & Shuttleworth (2022), Geomorphology is the study of the Earthôs physical land-

surface features, its landforms and a myriad of other surfaces and bodies of water. This section briefly 

describes the geomorphological characteristics of the Siyancuma LM area. 

 

4.1. Elevation 

An Elevation is known as the earthôs vertical distance above sea level. A combination of elevation and 

other geomorphological characteristics of an area influence that areaôs temperature as well as the amount 

of precipitation it receives. The areaôs ambient temperatures and precipitation patterns then also 

influence the type of vegetation that can grow in that area. The elevation of the Siyancuma LM area can 

be seen in figure 5 below. 

 

 

Figure 5: Siyancuma LM topography (Source: https://en-za.topographic-map.com/)  

 

As can be seen figure 5 above, the areas around the settlement of Campbell, Griekwastad and the 

Niekerkshoop area have the highest elevations within the Siyancuma LM. These areas stand on top of 

the Ghaap plateau and east of this escarpment the elevations are lower. The settlement of Schmidtsdrif, 

and Douglas are located in this low-lying area along the Vaal and Orange rivers respectively. Soil 

erosion may be prevalent at areas of transition between the Ghaap escarpment and the low-lying areas. 

Also, the escarpment may be a place of heritage resource interest as it has been used for various purposes 

throughout history. Depending on wind farm siting requirements, the areas west of the Ghaap 

escarpment have a potential for wind energy generation. 

https://en-za.topographic-map.com/
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The average elevations in the regions of the major settlements within the Siyancuma LM can be seen in 

the table 4 below. 

Table 4: Average elevation in Siyancuma LM towns 

Town Avg. elevation (m) 

Douglas 1014 

Griekwastad 1340 

Campbell 1263 

Schmidtsdrif 1015 

 

4.2. Geology, Mines and Minerals 

The areas the Ghaap escarpment (East of the Higgs Hope-Schmidtsdrif line) stand on top of the Dwyka 

and Ecca groups of the Karoo supergroup and scattered with Dolerite intrusions. Settlements of Douglas 

and Schmidtsdrif are located within this area. Within the Boegoeberg-Duikerdal-Daamplats-

Schmidtsdrif-Niekerkshoop polygon, the rocks of the Transvaal Supergroup are dominant. The 

settlements of Campbell and Griekwastad are located within this area. West of the Duikerdal-Daamplats 

line, rocks of the Kalahari group are dominant with Dolerite intrusions and Transvaal group rocks 

scattered in some areas. Alluvial diamonds are found along the Vaal and Orange Rivers. Other mineral 

deposits such as Lead, and Salt have been confirmed to be present within the Siyancuma LM. The 

geological profile and mineral endowments of the PKSDM (including the Siyancuma LM) can be seen 

on figure 6 below.  

 

 

Figure 6: Simplified Geology, Mines and Selected Mineral Deposits (Siyancuma LM) 
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The presence and extent of Diamonds, Lead, and Salt within the Siyancuma LM needs to be confirmed 

and sustainably exploited for economic benefit where feasible and environmentally acceptable. 

 

5. Water Resources 

5.1. River Catchment Areas 

Approximately 11 479 km2 (69%) of the Siyancuma LM falls, within the Orange River Catchment area 

(see Figure 7). 5 111 km2 (31%) of the Siyancuma LM area falls within the Vaal River Catchment Area. 

Below are some of the environmental threats present within the River Catchment Areas found within 

the Siyancuma LM 

¶ Soil erosion and wetland degradation 

¶ Industrial and Municipal pollution 

¶ Water quality problems resulting from agricultural and mining activities 

¶ Alien vegetation invasions 

¶ Non rehabilitation of old alluvial diamond diggings 

 

5.2. Surface water resources 

In relation to surface waters, the Siyancuma LM can be regarded as a ómunicipality of confluencesô as 

there are three river confluences within its area of jurisdiction i.e. the Modder-Riet River confluence 

near Ritchie; Riet-Vaal River confluence approximately 13 kmôs northeast of the town of Douglas; and 

the Vaal-Orange River confluence, approximately 13 kmôs west of the town of Douglas. In a District 

Municipality dominated by arid lands, this municipality boasts 4 perennial rivers, two of which (Vaal 

and Orange) are some of the most significant water sources in South Africa. Figure 7 below shows a 

map of surface water resources with the Siyancuma LM. 

 

The settlements of Schmidtsdrif and Douglas abstract water from a river for their water use needs. Along 

the courses of all these rivers extensive irrigation farming is practised to produce crops such as maize, 

pecan nuts, sunflowers, lucerne etc. Alluvial diamond and sand mining is also practiced along the banks 

of these rivers. These activities have a potential of polluting the water if not managed properly, also, the 

integrity of the rivers may be compromised if mining areas are not rehabilitated accordingly after the 

minerals have been depleted. Any activities along these rivers will need to be scanned against listed 

activities prior their commencement. 

 

5.3. Storm water management in built-up areas 

Storm water management in the built-up areas of the Siyancuma LM are generally well built, however, 

the upkeep of these structures in, in some areas, not optimal. Some streets are however not paved and 

this leads to soil erosion problems. Also, storm water management infrastructure in informal settlements 

also needs to be prioritised as some streets are paved with may lead to soil erosion as well as dust 

generation.  Figure 8 below shows some of the images of storm water management infrastructure within 

the various areas within the Siyancuma LM. 
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Figure 7: Siyancuma LM Catchments and Water Resources (Surface and Groundwater) 
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Figure 8: Storm water infrastructure status within the Siyancuma LM urban areas 

 

As can be seen under the section on climate change below, it is predicted that the PKSDM  will 

experience ñan increase in the frequency and severity of storm eventsò. This requires the Siyancuma 

LM to be proactive in planning for appropriate storm water management and infrastructure in order to 

avoid unnecessary flooding, damage to valuable infrastructure, and loss of life. Actions centred around 

the improvement of infrastructure as well as the maintenance of existing infrastructure should be planned 

and implemented by the municipality with the support of other relevant stakeholders. 

 

  

  

  

   

Campbell ï Channel growing vegetation Griekwastad ï Drain blocked by sediment 

Douglas town ï Drain blocked by sediment and grass growth 

Bongani ï Drain blocked by an illegal dump 

Breipaal ï Storm water channel partially blocked by sediment Schmidtsdrif ï Road unpaved 
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5.4. Ground Water Resources 

The towns of Griekwastad and Campbell are solely dependent on ground water for their water use needs. 

As can be seen in figure 10 below, approximately 1 516 km2 (å9%) of the municipal area is classified 

as a major aquifer region which means that it is considered a high-yielding aquifer region of good water 

quality (DWS, 2012). The town of Griekwastad is located within this major aquifer region. 

The rest of the remaining municipal area, covering an area of 15 095 km2 (å91%), is classified as a 

minor aquifer region which means that it is considered a moderately-yielding aquifer region of variable 

water quality (DWS, 2012). The settlements of Douglas, Campbell and Schmidtsdrif are located within 

this minor aquifer region. To protect the integrity of this key water resource, this region must be 

prioritized with alien vegetation removal and pollution control. Incidents of sewage water spillages like 

the one seen in figure 9 below must be prioritized for rectification as they may pollute key water aquifers 

thus causing human health problems as well as pollution nearby surface water resources. 

 

 

Figure 9: Sewage water spillage at a sewage pump near Douglas (29Á 2'56.86"S, 23Á45'46.89"E) 

 

According to the DWS (2012), the aquifers within the Siyancuma LM are variably susceptible to 

contamination from human activities, these levels of susceptibility can be seen in figure 11 below. The 

level of susceptibility of these aquifer regions ranges from óLowô to óHighô. The major aquifer region in 

the Griekwastad area is considered to be highly susceptible to contamination induced by human 

activities. The minor aquifer regions in the Campbell-Schmidtsdrif area are considered to be highly 

susceptible to contamination activities as well but not to an extent the Griekwastad region aquifers are. 

The rest of the aquifers within the municipal area are reported to be having ólow susceptibilityô to human 

induced contamination.  

Interventions should be developed and implemented to protect the aquifers above the Ghaap escarpment 

area i.e. Schmidtsdrif, Campbell and Griekwastad from human activities such as mining, agriculture, 
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wastewater management, waste disposal practices. Groundwater is the only source of water for socio-

economic activities within these above-mentioned areas, thus protecting it should be of high priority. 

The aquifer region around the Griekwastad-Campbell area has also been delineated as a Strategic 

Ground Water Source Area (SWSA) of national importance, the name of this SWSA is known as the 

Southern Ghaap Plateau (Le Maitre et al., 2018) [see figure 7]. SWSAs are those ñwater catchments, 

which discharges disproportionately greater volumes of water per unit area than other areasò (Le Maitre 

et al., 2018) [Click here for a full report]. The following activities need to be implemented to ensure that 

this SWSA is protected: 

a) Alien vegetation removal in order to increase the mean annual runoff rate. 

b) Investing in water efficient irrigation and irrigation scheduling systems. 

c) Minimise changes in land cover and ensure sustainable land management practices such as poor 

tillage practises and soil erosion. 

d) Appropriate mining practices. 

e) Practicing good grazing methods (preventing overgrazing and bush encroachment). 

https://www.wrc.org.za/wp-content/uploads/mdocs/TT%20754-1-18.pdf
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Figure 10: Aquifer classification within the Siyancuma LM (source: dws.gov.za/NGANet/Security/WebLoginForm.aspx) 
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Figure 11: Aquifer susceptibility within the Siyancuma LM (source: dws.gov.za/NGANet/Security/WebLoginForm.aspx) 



Siyancuma LM Environmental Profile                                                                                                                         Page 19 of 54 

 

6. Biodiversity 

The Convention on Biological Diversity (hereinafter CBD) defines Biological Diversity as the ñvariability 

among living organisms from all sources including, inter alia, terrestrial, marine and other aquatic 

ecosystems and the ecological complexes of which they are part; this includes diversity within species, 

between species and of ecosystemsò (Convention Text, 2006). Simply put, biological diversity (also known 

as Biodiversity), is the variety of life on earth in all its manifestations (Gaston & Spicer, 2013). Life on 

earth has been broadly categorised into the following kingdoms:  

a) Plant kingdom e.g., Mosses, Ferns, Conifers and Flowering plants etc.,  

b) Animal kingdom e.g., Worms, Snails, Insects, Crustaceans, Fish, Amphibians, Reptiles, Birds, 

Mammals,  

c) Fungi kingdom e.g., Mushrooms, moulds, yeast etc.,  

d) Protista kingdom e.g., eukaryotic, can be unicellular or simple multicellular, and   

e) Monera kingdom e.g., prokaryotic, unicellular organisms (Hagen, 2012). 

 

Various complex relationships exist among all various forms of life, and most are dependent (directly or 

indirectly) on each other for survival. Various forms of life provide food, cultural utility, economic and 

ecosystem services that are vital for human survival and sustenance, thus protecting them becomes 

important to guaranteeing a sustainable environment for humans. Below is a brief description of various 

aspects of biodiversity found within the Thembelihle LM. 

 

6.1. Biomes 

A Biome is a terrestrial community that spans a large area and comprises a relatively uniform 

vegetation type such as forests, grasslands, savanna, desert, fynbos, Nama-Karoo (Van Wyk, 2013; 

Adey & Loveland, 2011). Plants are mostly used to describe and define Biomes due to their ability to 

modify and establish a physical structure within which all forms of life live (Adey & Loveland, 2011). 

Other factors such as climate (temperature and rainfall), Soil types, Geographical position etc., of an 

area also contribute to a type of Biome found in an area. 

As can be seen in figure 12 below, there are two types of Biomes found within the Siyancuma LM and 

these are, the Nama-Karoo and the Savanna biomes. This is the only municipality within the PKSDM 

where the Nama-karoo biome is not dominant. The Siyancuma LM area is dominated by the Savanna 

biome with small but significant patches of the Nama karoo biome on the southern parts of the 

municipality. This is where the Nama-karoo and Savanna biomes meet (Rutherford et al., 2006).  

The major macroclimatic traits of the Savanna biome are (1) Seasonality of precipitation (wet summers 

and dry winters), and (2) (Sub)tropical thermal regime with no or usually low incidence of frost 

(Rutherford et al., 2006). Savannas are characterized by a grass dominated herbaceous layer coupled 

with a discontinuous or open tree layer that is usually interlocking, often has low canopies with 

openings and sometimes with little distinction between tall shrubs and small trees (Rutherford et al., 

2006). The grass layer is dominated by C 4-type grasses (especially in hot weather areas) and C 3 -

type grasses (in winter rainfall areas). The structure (e.g. height) of the trees in the Savanna is, 

according to Rutherford et al., (2006), important to animals as it determines the available browse, 

availability of shade, protection from predators or scavengers. The control of vegetation cutting within 

the Siyancuma LM will positively contribute to biodiversity conservation. It is estimated that the 
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Savanna biome is home to approximately 5 788 species (Rutherford et al., 2006). This biome is well 

known for the high diversity of mammals residing in it (Rutherford et al., 2006). The dominant 

vegetation units within this Savanna area are: (1) The Schmidtsdrif Thornveld (SVk 6) below the 

Ghaap escarpment around the Douglas and Schmidtsdrif area. This unit is dominated by the Acacia 

mellifera and Acacia tortilis and is considered least threatened; (2) Ghaap Plateau Vaalbosveld (SVk 

7) around the Campbell area. Within the municipal area, this unit is dominated by Tarchonanthus 

camphoratus L. (Camphor bush), Searsia lancea (L.f.) F.A.Barkley (Karee), and Olea europaea L. 

subsp. africana (Mill.) (wild olive). 

The Nama-karoo biome comprises a complex of extensive flatlands that are dominated by dwarf shrubs 

(generally <1 m tall) which are intermixed with grasses, succulents, geophytes and annual forbs 

(Mucina et al., 2006). Mucina et al., (2006) add that small trees do occur along drainage lines or on 

rocky outcrops. This Biome has a high diversity of plant life forms which includes ephemerals, 

annuals, geophytes, C3 grasses (adapted to cool season establishment and growth in either wet or dry 

environments) and C4 grasses (adapted to warm or hot seasonal conditions under moist or dry 

environments), succulents, deciduous and evergreen chamaephytes and trees (Mucina et al., 2006). 

Various sources of literature have identified various vegetation and animals as occurring within this 

municipal area. The list is too extensive to be reproduced here, it is therefore sufficient to state that 

those life forms that can survive in Nama-karoo and Grassland biomes are likely to be found within 

the municipal area.  
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Figure 12: Biomes within the Siyancuma LM
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6.2. Critical Biodiversity Areas (CBAs) 

According to the South African Parks (SANParks) organisation, CBAs are those areas that must be 

kept in their natural or near-natural state because they are critical for conserving biodiversity and 

maintaining ecosystem functioning (SANParks, N.d.). Closely associated with the CBAs are the 

Ecological Support Areas (ESAs), these areas act as supporting zones or areas which must be protected 

as they are needed to prevent the degradation of CBAs (SANParks, N.d.). The main purpose of a CBA 

map is to guide decision-making about where best to locate development within a municipality 

(SANBI, 2018). The South African National Biodiversity Institute (SANBI) has categorised areas into 

varying degrees of ecological importance as classified as seen in table 5 below.  

 

Table 5: South African CBA categories (SANParks, n.d.) 

CBA Map 

category  
Description  Desired state  

Examples of 

compatible land uses 

Protected area  

Areas that are formally protected in terms 

of the Protected Areas Act. Each 

protected area has a management plan. 

 As per each protected 

areaôs management 

plan. 

¶ Conservation-related 

land uses 

Critical 

Biodiversity 

Area 1 (CBA 1) 

Areas that are irreplaceable for meeting 

biodiversity targets. There are no other 

options for conserving the ecosystems, 

species or ecological processes in these 

areas. 
Maintain in natural or 

near natural ecological 

condition. 

¶ Open space 

¶ Low impact 

ecotourism or 

recreation Critical 

Biodiversity 

Area 2 (CBA 2) 

Areas that are the best option for meeting 

biodiversity targets, in the smallest area, 

while avoiding conflict with other land 

uses. 

Ecological 

Support 

Area 1 (ESA 1) 
Areas that support the ecological 

functioning of protected areas or CBAs or 

provide important ecological 

infrastructure. 

 

Maintain in at least 

semi-natural 

ecological condition. 

¶ Low impact 

ecotourism or 

recreation 

¶ Sustainably managed 

rangelands 

¶ Certain forms of low-

density housing 

Ecological 

Support 

Area 2 (ESA 2) 

No further 

intensification of land 

use. 

¶ Intensive agriculture 

Other natural 

area (ONA) 

Natural or semi-natural areas that are not 

required to meet biodiversity targets or 

support natural ecological processes. 
Best determined 

through multi sectoral 

planning processes. 

From a biodiversity 

perspective, these 

areas can be used for a 

range of intensive land 

uses 
No natural 

remaining (NNR) 
Areas in which no natural habitat remains 

 

Figure 13 below shows the location and types of CBAs found within the Siyancuma LM boundary.  
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Figure 13: Siyancuma LM Critical Biodiversity Areas 
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As can be seen in Figure 14 above, the Siyancuma LM has a significant number of CBAs of various 

categories which have certain restrictions and obligations on the types of development activities that 

can take place within them as detailed in Table 5 above. These areas should be targeted for an 

establishment of Nature Reserves and other nature conservation/ tourism opportunities. 

 

6.3. Protected areas 

As can be seen in Figure 14 below there are currently four (4) designated protected areas within the 

Siyancuma LM, and a brief description of these is given in table 6 below:  

Table 6: Protected Areas found within the Siyancuma LM area (UNEP-WCMC, 2023) 

No Name 
Extent 

(Ha) 
Status 

Type of 

designation 

Status 

year 

Management 

authority  

1 Witsand Provincial Nature Reserve 3 175 Designated National 1994 Province 

2 Glen Lyon Nature Reserve 55 223 Designated National 2018 Private 

3 Klaarwater Nature Reserve 802 Designated National 1975 Municipality 

4 Mokala National Park 26 033 Designated National 2007 SANParks 

 

In a world of accelerated biodiversity loss through habitat loss, poaching, expanding human 

settlements, and climate change, these protected areas are important nature conservation areas thus 

care should be taken to make them effective and contribute to achieving biodiversity conservation 

targets. These nature reserves also have a potential to enhance tourism and recreational activities within 

the Siyancuma LM. Additionally, expanding these areas or proclaiming other nature reserves would 

be in line with the National Protected Area Expansion Strategy, 2016 objectives. 
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Figure 14: Protected areas within the Siyancuma LM 



Siyancuma LM Environmental Profile                                                                                                                         Page 26 of 54 

 

6.4. Invasive alien vegetation establishment 

Invasive alien plants are those plants that have been introduced into South Africa for commercial or 

ornamental purposes and have subsequently escaped cultivation or become naturalised and are now 

causing environmental problems by transforming/ altering the structure, integrity and functioning of 

ecosystems (ARC, 2020). These plants typically pose threats to biodiversity, water resources, fire 

regimes, agriculture, forestry, tourism, recreation, and safety and security in various ways (ARC, 

2020). In South Africa, there is a national list of all the identified invasive plant species that has been 

developed as stipulated in section 70(1)(a) of the National Environmental Management: Biodiversity 

Act, Act 10 of 2004 (hereinafter NEMBA, 2004). According to the NEMBA, 2004, the invasive 

vegetation has been classified into three (3) categories which determine the level of control required 

for each listed invasive plant species. Table 7 below gives a brief description of these categories: 

 

Table 7: NEMBA, 2004 invasive species categories (Adapted from ARC, 2020) 

Category Description 

Category 1a Requiring immediate compulsory control 

Category 1b Throughout South Africa/in part of South Africa ï Must be controlled or eradicated where 

possible 

Category 2 
Throughout South Africa/in part of South Africa ï Allowed only in specified areas under 

controlled conditions 

Category 3 
Throughout South Africa/in part of South Africa ï Must be controlled within riparian areas; 

no further cultivation allowed 

 

A survey was conducted within the easily accessible areas of the municipal area such as communities, 

public open spaces, landfill sites, and along public roads. A significant number of invasive alien 

vegetation was spotted, and an overall presence of all invasive alien plants has been mapped and 

displayed in figure 15 below. The types of invasive plants spotted within Siyancuma LM are listed in 

table 8 below. The most pervasive invasive plant spotted was the Prosopis glandulosa,  it formed dense 

invasions at various areas within the municipal area. Eucalyptus camaldulensis (Red river gum) was 

also observed to be a significant invader along the Vaal and Orange Rivers. Human settlements and 

water courses have been observed to be the areas mostly affected by invasions. These plants spread 

outwards into the nearby areas thus causing a serious problem not only to water resources but also 

causing problems for the agricultural lands used for grazing. Near human settlements, thick stands of 

alien vegetation pose a security risk for the citizens as they become hideouts for criminal elements. 

Illegal dumps within communities have also been spotted as areas of significant invasions, it can be 

deduced that this is a result of alien vegetation seedlings illegally dumped with the waste in open 

spaces. Other significant alien vegetation was spotted along the National and Provincial roads within 

the municipal area.
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Table 8: A list of invasive alien vegetation spotted within the Siyancuma LM 

No 
Invasive species 

Common name Scientific name 

1 Honey Mesquite  Prosopis Glandulosa var. Torreyana 

2 Grey poplar, Matchwood poplar Populus Ĭ canescens (Aiton) Sm 

3 
Sponge-fruit saltbush Atriplex lindleyi Moq. Subsp. Inflata (F.Müll.) P.G.Wilson 

Old man saltbush  Atriplex nummularia Lindl. Subsp. Nummularia 

4 Pepperboom, Pepper tree Schinus molle 

5 Spreading century-plant Agave americana L. subsp. americana var. expansa (Jacobi) Gentry  

6 Yellow bunny-ears, Teddy- bear cactus Opuntia microdasys (Lehm.) Pfeiff 

7 
Red river gum Eucalyptus camaldulensis Dehnh. and hybrids, varieties and selections 

Sugar gum Eucalyptus cladocalyx F.Muell. and hybrids, varieties and selections 

8 Mexican Bird of paradise  Caesalpinia gilliesii (Hook.) D.Dietr. 

9 

Athel tree, Desert tamarisk Tamarix aphylla (L.) H.Karst. Not to be confused with indigenous Tamarix usneoides E.Mey. ex Bunge 

Chinese tamarisk Tamarix chinensis Lour. Not to be confused with indigenous Tamarix usneoides E.Mey. ex Bunge 

French tamarisk Tamarix gallica L. Not to be confused with indigenous Tamarix usneoides E.Mey. ex Bunge 

Pink tamarisk Tamarix ramosissima Ledeb. Not to be confused with indigenous Tamarix usneoides E.Mey. ex Bunge 

10 Wild tobacco Nicotiana glauca Graham 

11 Queen of the night 

Cereus hexagonus (L.) Mill.,  

Cereus hildmannianus K. Schum.(= C. peruvianus auct. pl., C. uruguayanus R.Kiesling)  

Cereus jamacaru DC. 

12 Wild tobacco Nicotiana glauca Graham 

13 Jerusalem thorn Parkinsonia aculeata L.  

14 Japanese wax-leaved privet Ligustrum japonicum Thunb. 
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Figure 15: Invasive alien vegetation observed within the Siyancuma LM 
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The DFFE, through the Natural Resource Management Directorate, is implementing various alien 

vegetation removal projects within the Pixley ka Seme District Municipality. It is the wish of the 

municipality to have these projects implemented within its jurisdiction in order to protect the ground 

water resources which are the only source of water to the municipality. 

 

7. Waste Management 

The Constitution of the Republic mandates local government to provide refuse removal services to its 

citizens as part of service delivery (see Figure 2). Table 9 below shows a synoptic view of key waste 

management matters within the Siyancuma LM. The municipalityôs IWMP has more detailed information 

on this subject and should be consulted if more information is needed. 

 

Table 9: Key waste management information at the Siyancuma LM 

No Component Status 

1 Presence of an IWMP 2014 - 2018 

2 Waste Management 

Officer 
No 

3 Refuse Removal 

Collection/Management type Collection rate 

2011 

Collection rate 

2022 

Waste Removed by local authority/private 

company at least once a week 
62,3% 69,1% 

Waste Removed by local authority/private 

company less often 
1,1% 0,5% 

Communal refuse dump 1,2% 0,4% 

Communal container/central collection point   9,8% 

Own refuse dump 26,8% 16,8% 

No rubbish disposal 7,7% 2,9% 

Other 0,9% 0,4% 

4 

Landfill 

site 

condition 

D
o
u
g
l
a
s

 Permit Number   

Class  

GPS Coordinates 29Á 3'18.13"S, 23Á44'26.08"E 

G
r
i
e
k
w
a
s
t
a
d

 Permit Number   

Class  

GPS Coordinates  

C
a
m
p
b
e
l
l

 Permit Number   

Class  

GPS Coordinates 
 

 

S
c
h
m
i
d
t
s
d
r
i
f

 

Permit Number   

Class  

GPS Coordinates  
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7.1. The built environment and waste challenges 

Illegal dumping 

Within the Siyancuma LM, there are some areas within the communities where the illegal dumps are 

prevalent. An example of such an area can be seen in figure 16 below. 

 
Figure 16: An illegal dump at a community in the Siyancuma LM (Griekwastad) 

 

Illegal dumping affects the proper functioning of other public infrastructure such as stormwater 

infrastructure by blocking drains, culverts and stormwater channels. Also, potholes in roads are 

established and widen when stormwater floods the road and vehicles drive in this water. In addition to 

this, illegal dumps also gives rise to environmental health problems and repel investment in 

communities. Considering that the human population of the Siyancuma LM has increased significantly 

from 37 076 in 2011 to 53 165 in 2022 (StatsSA 2011, StatsSA 2022). This is why the municipality 

should develop and implement an Integrated Waste Management Plan (IWMP) for the improvement 

of the current waste management situation as well as prepare for the challenges brought about by an 

increase of 16 089 in the human population. 

 

Abandoned buildings 

One such aspect of the built environment is the problem of abandoned buildings. All residential areas 

within the Siyancuma LM have a certain number of abandoned properties which have may be turned 

into illegal dumps and/or used by criminal elements within communities. Another problem associated 

with these properties is the problem of vandalism. Eventually, some of the materials from these 

abandoned buildings ends up in waste buy-back centres and this creates an undesirable link between 
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criminal activities and recycling activities. For the health and safety of the community, action needs to 

be taken by the municipality to address the problem of abandoned buildings around areas within its 

jurisdiction. In addition to the safety of the residents, such an action will help attract investment into 

an area. 

  

8. Air Quality Management 

8.1. Air Quality Status 

According to the National Framework for Air Quality Management, 2017 (see figure 17) the state of air 

quality within the Siyancuma LM is ñAcceptableò. Even though at a national scale the Siyancuma LM 

may be deemed to have good air quality, some localised and temporary air pollution from activities 

mentioned in section 8.3 below may cause temporary and localised deterioration of air quality. 

 

 
Figure 17: National Air Quality Rating Map, 2017 

 

The road N8 which connects the town of Kimberley with Upington passes through the towns of 

Campbell, and Griekwstad and the R357, which connects Kimberley to towns like Prieska, Copperton, 

Vanwyksvlei, Brandvlei, and Loeriesfontein and other areas in the central region of the Northern Cape 

Province also pass through the Siyancuma LM municipal area. With the decline of the usage of rail for 

the movement of goods in the country, freight trucks delivering goods have become major users of these 

roads. The presence of freight trucks comes with fossil fuel emissions which may be also lead to 

localised air quality issues. An Air Quality Management Plan (AQMP) for the municipality must be 

developed to establish potential air pollution sources thus enabling the development of appropriate 

mitigation measures if there is a need. 

 














































