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EXECUTIVE SUMMARY  

  

a. Introduction  

  

Morongwa environmental and Projects (PTY) Ltd was appointed to conduct an Alien Invasive Plant 

(AIP) Assessment and Control Program on areas associated with the Mine operations of Modikwa 

Platinum Mine located in Burgersfort in the Limpopo Province of South Africa. This report focuses on 

AIP species recorded on the Modikwa Platinum Mine’s operations and disturbed sections.  

  

The scope of work for this program and assessment is based on the following principles that need to be 

adhered to in terms of section 75, 76 and 77 of the National Environmental Management; Biodiversity 

Act, 2004:  

Section 75- Control and eradication of listed invasive species; 

Section 76- Invasive species control plans of organs of state; and  

Section 77- Invasive species status reports.  

  

b. Data collection  

  

An initial desktop study was conducted prior to a site visit / field study in order to verify which invasive 

species are known to occur in the study area. Satellite imagery and infrastructure maps will be used to 

determine the main potential areas of concern, which will serve as an initial baseline assessment for site 

selection.   

  

The initial field study was conducted at North Shaft on the 11th of May 2017. During the field study all AIP 

encountered were recorded and photographs taken for further confirmation of identity. Data collected 

during the field survey was analyzed, in order to produce information which could be used to evaluate the 

current conditions on the site, to be used for the development of the AIP Control Program. This information 

can also be employed for future use to determine the success or short-comings of the AIP Control 

Program once implementation has commenced.   

  
c. Discussion  

This area seem to be infested with a variety of Aliens though, the most invasion is along the conveyor belt 

and surrounding the water features (settling ponds). The fence itself has a combination of Sand olive and 

related Alien and Invasive Plant Species, which consists of relatively dense stands of invasive taxa. This 

unit will also be the most difficult to manage inclusive of the Return Water Dam, as the vegetation is large, 

dense and very close to water bodies.  

 



d. Recommendations  

It is recommended that the following general control measures be taken into account when initiating the 

Control Program:  

• First control and reduce the spread of AIP’s into areas adjacent and downstream of study 

areas;  

• Secondly focus on controlling and clearing AIP’s directly on the site;  

• On gentle gradients, clearing should start from the outside of a work area and move towards 

the center, to assist in containing invasive plant material and seeds within a restricted area;   

• Areas of low plant density must be prioritized over areas of high density, since the latter no 

longer has potential to increase; and  

• Follow-up activities are prioritized over initial clearing operations.  

  

The Management unit with the highest AIP density will be North Shaft and Return Water Dam. As many 

of the Aliens and Invasive Species in this areas are dense and cover a large area and it is suggested that 

the larger trees should be eradicated without cutting them down. When eradicating trees without cutting 

them down over a large area, large trees should be treated in a random pattern and in a staggered fashion. 

The smaller trees and saplings should be cleared as soon as possible to prevent them from becoming 

established, thereby requiring more intensive and long term measures.  

  
It is thus recommended that:    

• Policy, protocol and procedure as outlined in the Working for Water (WFW) Policy be followed 

for all species outlined in the WFW policy;  

• The control measures as will be described and tabled be followed as well as 

recommendations as discussed in this document;  

• The extent, management and control of AIP’s be revised biannually and adapted accordingly; 

and that the Monitoring Program as outlined in this report be implemented. 

 

 

 

 

 

 

 

 

 



1. INTRODUCTION 

  

Extensive research has been conducted regarding the negative impact of Alien Invasive Plants (AIP) 

and other problem species on natural and agricultural areas. Control and mitigation of AIPs and problem 

plants are constantly being applied and research to protect biodiversity of natural areas and ensure 

maximum economic return of agricultural and forestry areas. The effects of AIP’s are considered to be 

the second most significant cause of species loss with the most significant cause being habitat 

destruction (IUCN, 2011).   

  

The Department of Environmental Affairs (DEA) manages Invasive Alien Species (IAS) under the 

National Environmental Management: Biodiversity (NEMBA) Act, 2004 (Act 10 of 2004). This act aims to 

provide the framework, norms, and standards for the conservation, sustainable use, and equitable 

benefit-sharing of South Africa’s biological resources. The Alien and Invasive Species Regulations for 

this Act (GN R. 598) was published on 1 August 2014 and put into effect on 1 October 2014.  

  

The scope of work for this program and assessment is based on the following principles that need to be 

adhered to in terms of section 75, 76 and 77 of the National Environmental Management: Biodiversity 

Act, 2004 (Act 10 of 2004):  

• Section 75- Control and eradication of listed invasive species;  

• Section 76- Invasive species control plans of organs of state; and  

• Section 77- Invasive species status reports.  

  

Morongwa Environmental and Projects (PTY) Ltd was appointed to compile an AIP Control Program on 

areas associated with the Mine operations of Modikwa Platinum Mine in Burgersfort, Limpopo province 

of South Africa. This report focuses on AIP species recorded on the Modikwa Platinum Mines’ property 

including adjacent villages and mining sections.  

  

The Modikwa Platinum Mines operations is situated approximately ± 32 km north-west of Burgersfort off 

the R37, in Driekop.  

2. OBJECTIVES  

  

Manage Alien and Invasive Plant (AIP) species in order to facilitate the effective and sustainable rehabilitation 

of designated areas in the Modikwa Platinum Mine operations, through the implementation of an AIP 

Management and Control Program. In order to achieve this objective the following actions will be taken:  

 Initiate and implement a Monitoring and Control Program for Alien and Invasive Species (AIP);   

 Control AIP dispersal & encroachment; and  

 Promote the natural re-establishment and planting of indigenous species.   



 

a. Terms of Reference  

 Study:  

 Desktop study of alien and invasive flora that may potentially occur in the areas of interest;  (SANBI 

REGIONAL MANAGER) 

 Field study to ground truth the presence and extent of distribution of alien and invasive flora; and  

 Determining the densities of alien and invasive flora in the respective areas.  

  

Reporting:  

 Identification of Alien Invasive Plant species;  

 GIS mapping and distribution of affected areas;  

 Prioritizing areas into Management Units for eradication and control; and 

 Recommendation on control measures and steps for eradication.  

  

b. Limitations  

 Due to the extent and layout of the Mine operations, a random sampling approach may not be feasible at 

many of the sites selected. The study’s aim was to establish:  

 A list of AIP’s associated with the operations of Modikwa Platinum Mines sections;  

 Their extent and densities; 

 A map of management Units; and  

 Control and/or eradication program.  

  

Many areas in and around the Modikwa Platinum Mines operations namely Maandagshoek, Driekop, 

Winterveld,Hendriplats and Onverwacht consist of mostly barren and/or rocky open spaces, old prospecting 

roads with vegetation sparsely distributed as well as areas of maintained formal gardens in the staff 

accommodation (Montrose and Area Village), areas of illegal mining activities and cultivated lands.  

If a strictly random sampling approach was taken, a false account of AIP densities and frequencies would have 

been obtained as impacted sites are clumped and clustered. As a result the following approach is taken:  

 Random selection of sample sites in areas where vegetation cover is fair to good and not designated 

as maintained formal gardens, in order to conduct a quantitative analysis for density and frequency 

calculations;  

 Sampling of impacted and natural areas for comparison purposes; and  

 Deliberate sampling of barren areas.  

  

 

 

 

 



c. Assumptions  

 Based on the extent and layout of the study area and the assumption that AIP trees, shrubs and herbs are 

not randomly distributed in the study area and immediately surrounding areas due to physical disturbance, 

the onsite vegetation was divided into three main vegetation types:  

 Impacted/invaded areas(old roads, village areas, tailings dam and mining shaft sites)  

 Natural areas; and  

 Maintained/landscaped garden areas. (Around offices and staff houses) 

 The impacted or invaded areas and natural areas were further divided into Management and Sub-management 

Units, based on the AIPs found in these areas as well as the density of the AIPs. As a result, densities and 

frequencies of AIPs are applicable to these Management Units and management actions are applicable to 

these areas as a whole.  

  

Invaded areas, in the context of this report, are those areas within the Modikwa Platinum Mine site that have 

medium to high densities of AIPs. Natural areas, such as the Matimatsatsi/Hwashi grassland Management 

Unit, are areas within the study site that have low densities of AIPs and consist largely of indigenous vegetation.  

 

d. Legislative and Policy Framework governing AIP control   

  

The scope of work for this assessment and program is based on the following principles that need to be adhered 

to in terms of section 75, 76 and 77 of the National Environmental Management: Biodiversity Act, 2004 (act 10 

of 2004):  

 Section 75- Control and eradication of listed invasive species; 

 Section 76- Invasive species control plans of organs of state; and  

 Section 77- Invasive species status reports.  

  

 

2.1 National Environmental Management: Biodiversity Act No. 10 of 2004 (NEMBA)  

The Department of Environmental Affairs (DEA) manages Invasive Alien Species (IAS) under the National 

Environmental Management: Biodiversity (NEMBA) Act, 2004 (Act 10 of 2004). This act aims to provide the 

framework, norms, and standards for the conservation, sustainable use, and equitable benefit-sharing of South 

Africa’s biological resources. The Alien and Invasive Species Regulations (GN 598 of 1 August 2014) for this 

Act was published on 1 August 2014 and put into effect on 1 October 2014.  

The National List of Invasive Species for South Africa (GN 599 of 1 August 2014) totals 559 species under four 

different categories and includes 383 plants, 15 fish, 35 reptiles, 24 birds, 7 amphibians (frogs and toads) and 

41 mammals. A further 560 species are listed as prohibited and may not be introduced into the country.  

The regulations, as a first priority, are aimed at preventing the introduction of potentially invasive species into 

the country. The second major focus is on the early detection and rapid response to emerging invasive species 

which are in Category 1a and require immediate control by all landowners.  



 The third major focus is to address the established invasive species that are most destructive, which are in 

Category 1b. The need here is to ensure that coherent control programs are run, and the gains maintained. 

Category 2 includes species of value such as commercial plantation trees and fish farming species, and 

requires permits for utilization. These species require control outside of the specified areas allowed for 

utilization. Category 3 species are invasive species which may remain in prescribed areas or provinces. Further 

planting, propagation or trade is prohibited.   

  

All listed invasive plant species occurring in riparian and wetland areas must be controlled and are effectively 

category 1b in these habitats. The importing, growing, breeding, propagating, releasing, moving, selling and 

spreading of all listed invasive species is prohibited except for permitted Category 2 species.  

The four different categories are:  

 Category 1a: Invasive species that may not be owned, imported into South Africa, grown, moved, sold, 

given as a gift or dumped in a waterway. These species need to be controlled on your property, and 

officials from the Department of Environmental Affairs must be allowed access to monitor or assist with 

control.  

 Category 1b: Invasive species that may not be owned, imported into South Africa, grown, moved, sold, 

given as a gift or dumped in a waterway. Category 1b species are major invaders that may need 

government assistance to remove. All Category 1b species must be contained, and in many cases 

they already fall under a government sponsored management program.  

 Category 2: These are invasive species that can remain in your garden, but only with a permit, which 

is granted under very few circumstances.  

 Category 3: These are invasive species that can remain in your garden. However, you cannot 

propagate or sell these species and must control them in your garden. In riparian zones or wetlands 

all Category 3 plants become Category 1b plants.  

 2.2. Conservation of Agricultural Resources Act No. 43 of 1983 (CARA)  

The Conservation of Agricultural Resources Act, 1983 (Act 43 of 1983) (CARA) regulates and restricts the 

propagation, harboring and sale of invasive alien plant and weed species listed in a set of Regulations published 

in terms of the Act. CARA was revised in 2001 and is administered by the National Department of Agriculture, 

Forestry and Fisheries. All listed AIPs are divided into three categories (Bromilow, 2010):  

 Category 1 - These plants must be removed and controlled by all land users. They may no 

longer be planted or propagated and all trade in these species is prohibited.   

 Category 2 – These plants pose a threat to the environment but nevertheless have commercial 

value. These species are only allowed to occur in demarcated areas and a land user must 

obtain a water use license as these plants consume large quantities of water.   

 Category 3 – These plants have the potential of becoming invasive but are considered to have 

ornamental value. Existing plants do not have to be removed, but no new plantings may occur 

and the plants may not be sold.  

  

2.3 Municipal Framework Strategy and Action Plan for the control of Invasive Alien Species   

In terms of Chapter 5, Section 76(2)(a) of the National Environmental Management: Biodiversity Act, 2004 (Act 

10 of 2004) (NEMBA), all organs of state in all spheres of government must prepare an invasive species 

monitoring, control and eradication plan for land under their control. This plan must form part of a municipality’s 

environmental plans, and be part of a municipality’s Integrated Development Plan. 



 

3.  METHODOLOGY  

3.1 Desktop Study  

An initial desktop study was conducted prior to a site visit / field study. The South African National Biodiversity 

Institute’s (SANBI) online database was used to obtain the latest information with regards to AIPs on a national 

scale. The Agricultural research Council (ARC) conducted a National Invasive Alien Plant Survey initiated by 

the Working for Water Program which was completed in March 2010. This study aimed at quantifying major 

invaders at a national level. The resolution at which the ARC conducted the study was at a quaternary 

catchment level. The GIS data available for the National Invasive Alien Plant Survey was used as a baseline 

to the major invaders that are associated with the study area.   

 A second screening process was used by considering which invasive species are known to occur in the 

Bushveld Grassland vegetation type associated with the study area. Satellite imagery and infrastructure maps 

will be used to determine the main potential areas of concern, which will serve as an initial baseline assessment 

for site selection.   

 3.2 Field Study  

 The first field study was conducted on the 11th of May. The field study was conducted with a site walkover by 

means of an excursion to North Shaft and South 2 Shaft. During the site walkover, the baseline assessment 

for site selection was brainstormed in order to finalize the areas for sampling. The sampling sites were decided 

upon based on the following criteria:  

 Initial baseline desktop assessment;  

 Communication from the Environmental Leader of Modikwa Platinum Mine;  

 Areas visibly inside or associated with mining activities (current and past) operations (considered as 

impacted areas); and  

 Representation of all vegetation and land cover types and composition.  

During the field study all AIP encountered were recorded. The method used for the assessment of density and 

distribution of AIP will be the quadrant method, as it was determined to be the most appropriate method for the 

specific site.  

a. Quadrant sampling method  

Sampling with quadrants (plots of a standard size) can be used for most plant communities and has been widely 

used in plant studies. A quadrant delimits an area in which vegetation cover can be estimated, plants counted, 

or species listed. Quadrants can be established randomly, regularly, or subjectively within a study site.  

 Quadrants for this study are being decided upon, due to the heterogeneous nature of the study sites. In order 

to ensure representative and accurate data several quadrants are established per vegetation type e.g. 

grassland vegetation.   

 Quadrant sampling involves counting all individuals within a known area (or volume). Since density (D) and 

population size (N) are related, as N = D x area, we can estimate the density for the sample and from this 

compute the total population. This assumes that the area the population occupies is finite and known. In this 

case the various Management Unit boundaries are taken as the total area.  

The appropriate size for a quadrant depends on the items to be measured. In this case a larger quadrant will 

be used i.e. 10 m x 10 m (100m²) as the vegetation to be sampled will normally include trees. A smaller quadrant 

size may result in skewed results, as trees are generally more dispersed or less densely distributed than smaller 



vegetation types such as herbs and shrubs. With the result that fewer trees may be recorded in a smaller area, 

than represents the true distribution.  

 Cover, density, and frequency are important aspects of the plant community which can be measured by 

quadrant sampling. For this assessment only density determinations are deemed necessary.  

Density is determined by the number of plants rooted within each quadrant. Relative density is the density of 

one species as a percent of total plant density. Area per plant, or mean area, is plot area per density.  

 The quadrant method has the following assumptions:  

 The number of individuals in each quadrant is counted;  

 The size of the quadrants is known; and  

 The quadrant samples are representative of the study area (Management Unit) as a whole.  

 

b.  Analysis method  

Data collected during the field survey is analyzed, in order to produce information which could be used to 

evaluate the current conditions on the site, to be used for the development of the AIP Control Program. This 

information can also be employed for future use to determine the success or short-comings of the AIP control 

program once implementation has commenced.   

Data collected during the site survey is processed in the following ways:  

 Density: number of individuals per unit area (quadrant) within the study site. Density data for 

all quadrants of a certain Sub-management Unit was then averaged and applied to the area 

of the Sub-management Unit. Thereafter the averages of the various Sub-management Units 

are applied to Management Unit as a whole. The density is calculated in order to obtain 

replicable result for use in the monitoring of the AIP Control Program. In this way the success, 

by decreasing density in a certain area, can be gauged.  

 

 % of Management Unit affected: This is a subjective estimate of the percentage of the Sub-

management Unit affected by the specific AIP. The percentage is estimated in order to assist 

with monitoring plans, so that not only the density can be evaluated but also the percentage 

of the Management Unit affected by a certain species and the progress made with the control 

program.  

c. RESULTS (To be substantiated). 

Desktop Findings  

The SANBI online BGIS map viewer indicated the following major species that are of national concern occurring 

in the 2430CD quarter degree square, into which the study area falls:  

 Agave american L(Spreading century plant) 

 Agaves sisalana Perrine ( Sasal hemp-Sasal) 

 Arundo donax (Giant reed); 

 Austrocylindropuntia subulata ( Long spine cactus) 

 Campulcinium macrocephalum (Pompom weed) 

 Chromolaena odorata ( Triffid weed) 

 Cortaderia jubata (Cemoine excarriere (Pampas grass) 

 Daturai Innoxia Mill ( Downy thorn apple) 

 Flaveria bidentis (L) kuntze (Smelter’s bush) 



 Jacaranda mimosifolia Dinon ( Jacaranda) 

 Lantana camara (Common lantana);  

 Melia azedarach (Seringa) 

The major species of concern that threaten biodiversity and conservation targets of the vegetation types 

associated with the study area, Bushveld Grassland are:  

 Agaves sisalana Perrine ( Sasal hemp-Sasal) 

 Chromolaena odorata ( Triffid weed) 

 Daturai Innoxia Mill ( Downy thorn apple) 

 Flaveria bidentis (L) kuntze (Smelter’s bush) 

 Lantana camara (Common lantana);  

 Nicotian glauca ( Wild tobacco) 

 Opuntia ficus-indica (sweet prickly pear) 

 Pennisetum setaceum ( Fountain grass) 

 Ricinus communis L (Castor oil plant) 

 Senna didy mobotrya (Peanut butter cassia) 

 Solanum elaeagnifolum( Sliver leaf bitter apple) 

 Tecoma stans (yellow bells) 

 Xanthium strumarium ( Large cocklebur) 

Results and analysis of field work 

Table 1: Recorded AIP species  

The following alien plant species (in alphabetical order) were recorded during the site visit for the Modikwa 

Platinum Mine 

Specie Name Common Name Category 

Agave american L Spreading century plant Not Listed  

Agaves sisalana Perrine Sasal hemp-Sasal NEMBA Category: 2 

Arundo donax Arundo donax NEMBA Category : 1b 

Campulcinium macrocephalum Pompom weed NEMBA Category : 1b 

Chromolaena odorata Triffid weed NEMBA Category : 1b 

Cortaderia jubata (Cemoine 
excarriere) 

Pampas grass NEMBA Category : 1b 

Daturai Innoxia Mill  Downy thorn apple NEMBA Category : 1b 

Datura stramonium L Common thorn apple NEMBA Category : 1b 

Flaveria bidentis (L) kuntze Smelter’s bush NEMBA Category : 1b 

Jacaranda mimosifolia Dinon      Lantana camara NEMBA Category : 1b 

Lantana camara Lantana camara NEMBA Category : 1b 

Melia azedarach Seringa NEMBA Category : 1b 

Nicotian glauca Wild tobacco NEMBA Category : 1b 

Opontia engelmannil Free state small round leaved 
prickly pear 

NEMBA Category : 1b 

Opuntia ficus-indica sweet prickly pear NEMBA Category : 1b 

Opuntia humifusa creeping prickly pear NEMBA Category : 1b 

Opuntia imbricate imbricate prickly pear Not listed 

Pennisetum clandestinum 
Hochust 

Kikuyu grass Not listed  

Pennisetum setaceum Fountain grass NEMBA Category : 1b 

Ricinus communis L Castor oil plant NEMBA Category : 2 



Senna didy mobotrya Peanut butter cassia NEMBA Category : 1b 

Senna occidentails Stinking weed, Wild coffee NEMBA Category : 1b 

Solanum elaeagnifolum Sliver leaf bitter apple NEMBA Category : 1b 

Solanum Mauritianum scop Bugweed NEMBA Category : 1b 

Tecoma stans yellow bells NEMBA Category : 1b 

Xanthium stpinosum L Spilly cocklebur NEMBA Category : 1b 

Xanthium strumarium  Large cocklebur NEMBA Category : 1b 

 

 

Alien species (e.g. Pennisetum clandestinum Hochust and Agave american L) featured in Table 1, which 

were identified during the site visit, but are not listed in NEMBA, are not included in the AIP control 

programme as they are not considered invasive or as an obstacle for the implementation and success of the 

control programme. 

d. Analysis  

A quantitative analysis was conducted according to the Quadrat sampling method. All quantitative data 

obtained from the various plots within a particular Management Unit were averaged to gain representative 

figures for that Management Unit. Quantitative analysis was only performed for those species featured in 

Notice 3 of GN 599 dated 1 August 2014.  

Any species listed as recorded, but not featured in the density tables were encountered during the site visit 

but were not found in the quadrats. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

4. ALIEN INVASIVE PLANTS MANAGEMENT UNITS 

 

a. Management unit 1: North Shaft  

 

Management unit 1: North Shaft. 

This management unit was surveyed and the following species where found dominated. 

 Arundo donax (Giant reed); 

 Chromolaena odorata ( Triffid weed) 

 Flaveria bidentis (L) kuntze (Smelter’s bush) 

 Lantana camara (Common lantana);  

 Melia azedarach (Seringa) 

 Nicotian glauca ( Wild tobacco) 

 Pennisetum setaceum ( Fountain grass) 

 Ricinus communis L (Castor oil plant) 

 Senna didy mobotrya (Peanut butter cassia) 

 Tecoma stans (yellow bells) 

 Xanthium strumarium ( Large cocklebur) 

  

This unit consist of pockets of alien invasive plants which are fairly distributed along the following areas 



 Along the conveyor belt from the shaft to the plant there are densely distribution of Flaveria bidentis 

(L) kuntze (Smelter’s bush), Ricinus communis L (Castor oil plant), and Senna didy mobotrya 

(Peanut butter cassia and Tecoma stans (yellow bells) 

 On the waste rock dump the main specie found is the Pennisetum setaceum (Fountain grass). 

 At the ponds the main specie found is the Arundo donax (Giant reed) 

 

 

              a: Site photo of Management Unit 1 (North Entrance Shaft parking lot and sorrounding) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



b. Management unit 2: Modikwa Mine Central. 

 
 

 

The following species where surveyed and found to be dominate at this unit . 

 

 Chromolaena odorata ( Triffid weed) 

 Lantana camara (Common lantana);  

 Melia azedarach (Seringa) 

 Pennisetum setaceum ( Fountain grass) 

 Ricinus communis L (Castor oil plant) 

 Senna didy mobotrya (Peanut butter cassia) 

 Tecoma stans (yellow bells) 

 Xanthium strumarium ( Large cocklebur) 

This unit is not densely infested with alien invasive plants the recorded species are disseminated along the 

salvage yard, stores and concentrator plant area.  

The Mechanical workshop area located at the junction to central offices and north shaft in highly infested 

with the following species along the fence towards the pump station. 

 Melia azedarach (Seringa) 

 Tecoma stans (Yellow bells) 

 

 

 

 

 

 

 



 

c. Management unit 3: South 1 shaft. 

 

 

The following species where surveyed and found to be dominate at this unit 

 Chromolaena odorata ( Triffid weed) 

 Daturai Innoxia Mill ( Downy thorn apple) 

 Flaveria bidentis (L) kuntze (Smelter’s bush) 

 Lantana camara (Common lantana);  

 Melia azedarach (Seringa) 

 Pennisetum setaceum ( Fountain grass) 

 Ricinus communis L (Castor oil plant) 

 Senna didy mobotrya (Peanut butter cassia) 

 Senna occidentails Stinking weed, Wild coffee 

 Solanum elaeagnifolum( Sliver leaf bitter apple) 

 Solanum Mauritianum scop ( Bugweed) 

 Tecoma stans (yellow bells) 

 Xanthium strumarium ( Large cocklebur) 

 Xanthium stpinosumt L (Spilly cocklebur) 

This management unit is highly infested with a number of alien species observed during the survey. The 

areas which are densely infested are a follows. 

 The waste rock dump is infested with Pennisetum setaceum ( Fountain grass), and the foot of the 

waste rock dump is heavily infested with Tecoma stans (yellow bells) 

 Along the fence of the south 1 shaft towards the road to south 2 dense infestation of Flaveria bidentis 

(L) kuntze (Smelter’s bush), Lantana camara (Common lantana); Senna didy mobotrya (Peanut 

butter cassia) 



 The waste rock crusher plant which is located south west of south 1 operational area is densely 

infested with large stands Tecoma stans (yellow bells), Xanthium stpinosumt L (Spilly cocklebur), 

Flaveria bidentis 

This management unit consist of a variety of alien invasive species than the other management units 

observed during the survey. 

 

 

d. Management unit 4: Hill shaft. 

 
 

The following species where surveyed and found to be dominate at this unit 

 Chromolaena odorata ( Triffid weed) 

 Daturai Innoxia Mill ( Downy thorn apple) 

 Flaveria bidentis (L) kuntze (Smelter’s bush) 

 Lantana camara (Common lantana);  

 Nicotian glauca ( Wild tobacco) 

 Pennisetum setaceum ( Fountain grass) 

 Ricinus communis L (Castor oil plant) 

 Senna didy mobotrya (Peanut butter cassia) 

 Tecoma stans (yellow bells) 

 Xanthium strumarium ( Large cocklebur) 

 

This management unit is infested mostly by the Tecoma stans (yellow bells) and Xanthium strumarium (Large 

cocklebur) which are evenly distributed within the operation area. The infestation is of large pockets of the 

identified species which is directly proportional to the south 1 management unit. 

 



e. Management unit 5: South 2. 

 

 

 

The following where surveyed and found to be dominate at this unit 

 Flaveria bidentis (L) kuntze (Smelter’s bush) 

 Lantana camara (Common lantana);  

 Nicotian glauca ( Wild tobacco) 

 Pennisetum setaceum ( Fountain grass) 

 Ricinus communis L (Castor oil plant) 

 Senna didy mobotrya (Peanut butter cassia) 

 Xanthium strumarium ( Large cocklebur) 

This management unit is in the early phase of development, the observed alien species surveyed were found 

to be of low density. Early detection and control should be implemented to curb distribution and infestation. 

 

 

 

 

 

 

 



f. Management unit 6: Tailings dam and Return water dam. 

 

 

The following species where surveyed and found to be dominate at this unit 

 Agaves sisalana Perrine ( Sasal hemp-Sasal) 

 Arundo donax (Giant reed); 

 Flaveria bidentis (L) kuntze (Smelter’s bush) 

 Lantana camara (Common lantana);  

 Nicotian glauca ( Wild tobacco) 

 Melia azedarach (Seringa) 

 Nicotian glauca ( Wild tobacco) 

 Opontia engelmannil ( Free state small round leaved prickly pear) 

 Opuntia ficus-indica (sweet prickly pear) 

 Pennisetum clandestinum hochust ( Kikuyu grass) 

 Pennisetum setaceum ( Fountain grass) 

 Ricinus communis L (Castor oil plant) 

 Senna didy mobotrya (Peanut butter cassia) 

 Tecoma stans (yellow bells) 

 Xanthium stpinosumt L (Spilly cocklebur) 

 Xanthium strumarium ( Large cocklebur) 

This management unit is dominated by a variety of the above mentioned species and infestations has been 

observed on the following areas. 

 Below the tailing dam it has the following species: Tecoma stans (yellow bells), Melia azedarach 

(Seringa), Senna didy mobotrya (Peanut butter cassia), Xanthium strumarium ( Large cocklebur) 



 Around the return water dam the following species are dominant  :Arundo donax (Giant reed); 

Lantana camara (Common lantana); Xanthium strumarium ( Large cocklebur) Solanum Mauritianum 

scop ( Bugweed) 

This management unit is densely distributed and the infestation is of high to medium,  

 

g. Management unit 7: platinum Health Clinic and surrounding  

 

 

The following species where surveyed and found to be dominate at this unit 

 Agaves sisalana Perrine ( Sasal hemp-Sasal) 

 Melia azedarach (Seringa) 

 Jacaranda mimosifolia Dinon ( Jacaranda) 

 Opuntia ficus-indica (sweet prickly pear) 

 Opuntia humifusa (creeping prickly pear) 

 Opuntia imbricate (imbricate prickly pear) 

 Ricinus communis L (Castor oil plant) 

 Senna didy mobotrya (Peanut butter cassia 

 Tecoma stans (yellow bells) 

 Xanthium stpinosumt L (Spilly cocklebur 

The management is densely populated by the  Agaves sisalana Perrine ( Sasal hemp-Sasal), Melia 

azedarach (Seringa) and Tecoma stans (yellow bells) 



The infestation is high around the clinic building and the main alien species is the Tecoma stans (yellow bells) 

 

h. Management unit 8:  Montrose Village 

 

 

The following species where surveyed and found to be dominate at this unit 

 Agaves sisalana Perrine ( Sasal hemp-Sasal) 

 Melia azedarach (Seringa) 

 Jacaranda mimosifolia Dinon ( Jacaranda) 

 Ricinus communis L (Castor oil plant) 

 Senna didy mobotrya (Peanut butter cassia 

 Tecoma stans (yellow bells) 

 Xanthium stpinosumt L (Spilly cocklebur) 

 

This management unit is infested by tress that we planted for ornamental and horticultural.  

 The residential area is mainly infested by Melia azedarach (Seringa), Jacaranda mimosifolia Dinon ( 

Jacaranda) and Tecoma stans (yellow bells) 

 

 

 

 



i. Management unit 9: Area village. 

 

 

The following species where surveyed and found to be dominate at this unit 

 Melia azedarach (Seringa) 

 Jacaranda mimosifolia Dinon ( Jacaranda) 

 Ricinus communis L (Castor oil plant) 

 Senna didy mobotrya (Peanut butter cassia 

 Tecoma stans (yellow bells) 

 Xanthium stpinosumt L (Spilly cocklebur) 

This management unit is infested by tress that were planted for ornamental and landscaping purposes.  

 The residential area is mainly infested by Melia azedarach (Seringa), Jacaranda mimosifolia Dinon ( 

Jacaranda) and Tecoma stans (yellow bells) 

 

 

 

 

 

 

 

 



5.  ALIEN AND INVASIVE PLANT CONTROL PROGRAMME 

Areas of low plant density must be prioritized over areas of high density, since the latter no longer has potential 

to increase. Follow-up activities are also prioritized over initial clearing operations. 

AIPs of a certain species should be treated with the methods as set out in Table 3. These methods apply to all 

Management Units. 

The following management actions are aimed at decreasing the abundance of AIPs within the site and 

maintaining areas clear of AIPs.  

Table 2: Management actions for AIP control 

Action  Frequency 

Inspections for alien species should be conducted regularly. Every 3 

months for the first two years and biannually thereafter. All aliens 

identified should be cleared.   

Every 3 months for 2 years and 

biannually thereafter. 

Re-vegetation with indigenous, locally occurring species should take 

place in areas where natural vegetation is slow to recover, where dense 

stands of AIPs have been cleared or where repeated invasion has taken 

place 

Biannually, but re-vegetation should 

take place at the start of the rainy 

season 

No alien species should be cultivated on-site. If vegetation is required 

for aesthetic purposes, then non-invasive, water-wise locally-occurring 

species should be used.   

When necessary. 

The following section was taken directly from the Department of Water and Sanitation’s website and can be 

used as a basic guideline for mechanical and chemical methods.  

Control programs for AIP’s should at minimum involve 3 main phases:  

 Initial control  

 This is done in order to reduce/remove the majority of the AIP population of the applicable area.  

 Follow-up  

 This is done mainly to control any new seedlings, root suckers or coppicing emerging after the initial 

control was done.  

 Maintenance control  

 This will be done mostly on an annual basis to sustain or if possible completely remove AIP species.  

5.1 Control methods  

The precise management measures adopted for any plant invasion will depend upon factors such as the terrain, 

the cost and availability of labor, the severity of the infestation and the presence of other invasive species. 

Different species require different clearing methods such as manual, chemical or biological methods or a 

combination of the three. Irrespective of the methods used, it is important that disturbance to the soil be kept 

to a minimum.   

  

The best form of invasive species management is prevention. If prevention is no longer possible, it is best to 

treat the weed infestations when they are small to prevent them from establishing (early detection and rapid 

response). Controlling the weed before it seeds will reduce future problems. Control is generally best applied 

to the least infested areas before dense infestations are tackled. Consistent follow-up work is required for 

sustainable management.  



The following methods can be applied in order to control or eradicate AIPs:  

 Mechanical methods: Felling, removing or burning invading alien plants.  

 Chemical methods: Using environmentally safe herbicides. (Biodegradable) 

 Biological control: Using species-specific insects and diseases from the alien plant’s country of origin. 

To date 76 bio-control agents have been released in South Africa against 40 weed species.  

 Integrated control:  Combinations of the above three approaches. Often an integrated approach is 

required in order to prevent enormous impacts  

The advantages and disadvantages of the various control methods are set out in the table below. Based on the 

information contained in the table and the specifics of the AIPs found on site, it is advised that the AIPs at the 

Modikwa Platinum Mine should be removed using a combination of manual and chemical control methods.  

Care must be taken when selecting which herbicides to apply on site as certain herbicides may affect the 

natural vegetation already established in the area.  

Most of the AIP species found on site have suitable mechanical and chemical control methods. Table 3 lists 

the most suitable options available for each of the problematic AIP species found on site.  

5.2 Control measures for AIPs on Modikwa Platinum Mines section   

Recommended control methods applicable to the specific AIP species recorded on Modikwa Platinum Mines 

section are tabled below.  

On gentle gradients, clearing should start from the outside of a work area and move towards the center, to 

assist in containing invasive plant material and seeds within a restricted area.   

Areas of low plant density must be prioritized over areas of high density, since the latter no longer has potential 

to increase. Follow-up activities are also prioritized over initial clearing operations.  

Chemical treatment is often used in combination with mechanical methods. Registered herbicides are applied 

to prevent re-sprouting of cut stems or to eradicate seedlings germinating after a clearing operation. The cut-

stump method is recommended, where the herbicide is applied to a freshly cut stump (less than 12 hours old). 

The advantage of this method is that the herbicide is placed inside the target plant and there is rarely a need 

to return to the same plant. The environment is also protected. Foliar application is used to eradicate seedlings, 

usually in follow-up operations. The herbicide mixed with a sticking agent is sprayed onto leaves and stems of 

the target plant.  

Application of herbicides should start no earlier than September and should only commence once the target 

species have sufficient leaf growth in order to receive a sufficient amount of the herbicide. Applying herbicide 

before the receiving species is at optimal leaf size will affect the efficacy of the herbicide.  

Disposal of AIP material needs to be carefully considered. Options appropriate for the Modikwa Platinum Mines 

section are:   

 To leave the material properly packed on site to decompose as transportation of the material to a 

garden refuse or landfill site for disposal will cost a fortune. The seed s will germinate again and be 

controlled in situ.   

 

There are several methods, which can be used to eradicate larger size shrubs and trees without cutting them 

down. As trees will usually be left standing when applying these techniques, the advantages and disadvantages 

are listed below. (Especially the Seringa specimens) 

Advantages:  



 The most cost effective and fastest way to eradicate very large plants, stopping the invasive process 

with a minimum of time and effort.  

 In situations where public safety is not an issue, trees left standing as snags will provide habitat for 

many beneficial species. Snags will drop their limbs gradually, greatly lessening the impact when the 

tree finally falls.  

 There is minimal visible change on the site (compared to cutting trees down).  

 Faunal species are given time to relocate to more suitable habitats, as opposed to immediate tree 

felling.  

Disadvantages:  

 The wood will harden in the first few years, making sawing difficult if trees are later cut down and 

removed.  

 If many trees are eradicated together in a group, it may draw criticism. Eradicating trees in a random 

pattern over time greatly reduces the visible change.  

When eradicating trees without cutting them down over a large area, large trees should be treated in a random 

pattern and in a staggered fashion. Smaller trees and saplings should be removed as soon as possible to 

prevent them from becoming established, thereby requiring more intensive and long term measures.  

Where trees cannot be utilized (on steep slopes), do not fell trees, control them in situ.  

Select from the following options:  

 Basal bark: Application of suitable herbicide in diesel can be carried out to the bottom 250 mm of the 

stem. Applications should be by means of a low pressure, coarse droplet spray from a narrow angle 

solid cone nozzle.  

 Hand pull: Grip the young plant low down and pull out by hand (using gloves).  

 Ring barking: Bark must be removed from the bottom of the stem to a height of 0.75-1.0 m. All bark 

must be removed to below ground level for good results. Where clean de-barking is not possible due 

to crevices in the stem or where exposed roots are present, a combination of bark removal and basal 

stem treatments should be carried out. Bush knives or hatchets should be used for debarking.  

 Frill: Using an axe or bush knife. Make angled cuts downward into the cambium layer through the bark 

in a ring. Ensure to affect the cuts around the entire stem and apply herbicide into the cuts. Where 

trees can be felled and removed use chainsaws, bow saws, brush cutters or cane knives.  

 Cut stump treatment: Stems should be cut as low as practical as stipulated on the label. Herbicides 

are applied in diesel or water as recommended for the herbicide. Applications in diesel should be to 

the whole stump and exposed roots and in water to the cut area as recommended on the label.  

 Stem injection: Punch downward slanting holes into the main stem using a sharpened metal spike. 

Space holes around entire circumference of lower stems. Inject the herbicide directly into the plant – 

ensuring to inject around the stem. Follow label recommendations - For invasive cactus species.  

The following herbicide was recommended by a number of applicators but need to be utilized in demonstration 

or proof of its performance with authentication.  



  

 

Figure 1: Mechanical and Chemical Methods. Frilling method (left), Cut stump treatment (middle), 

Stem injection (right) 



Table 3: Mechanical and chemical control options for AIPs on site  

Name Common Name Status Growth form Control 
Agave american L Spreading century plant Not Listed  Woody Herb Ring bark, followed by application of herbicide (Triclopyr) to the 

cut surface or the cut stump method can be applied.   
  
Saplings: Hand-pull or foliar applications of Triclopyr 

Agaves sisalana Perrine Sasal hemp-Sasal NEMBA Category: 2 Woody herb Ring bark, followed by application of herbicide (Triclopyr) to the 
cut surface or the cut stump method can be applied.   
  
Saplings: Hand-pull or foliar applications of Triclopyr 

Arundo donax Giant Reed NEMBA Category : 1b Grass It suggested that chemical control with a herbicide should be 
applied, such as Triclopyr. 

Campulcinium 
macrocephalum 

Pompom weed NEMBA Category : 1b Shrub/Herb It suggested that chemical control with a herbicide should be 
applied, such as Triclopyr. 

Chromolaena odorata Triffid weed NEMBA Category : 1b Shrub/ Small tree It suggested that chemical control with a herbicide should be 
applied, such as Triclopyr. 

Cortaderia jubata 
(Cemoine excarriere) 

Pampas grass NEMBA Category : 1b Grass  

Daturai Innoxia Mill  Downy thorn apple NEMBA Category : 1b Shrub/ small tree Large trees: Ring bark, followed by application of herbicide 
(Triclopyr) to the cut surface or the cut stump method can be 
applied.   
  
Saplings: Hand-pull or foliar applications of Triclopyr 

Datura stramonium L Common thorn apple NEMBA Category : 1b Shrub/Small tree Large trees: Ring bark, followed by application of herbicide 
(Triclopyr) to the cut surface or the cut stump method can be 
applied.   
  
Saplings: Hand-pull or foliar applications of Triclopyr 

Flaveria bidentis (L) 
kuntze 

Smelter’s bush NEMBA Category : 1b Herb Seedlings: Hand pull or foliar spray with Triclopyr 480g/l 
Established plants: Mechanical methods are only recommended 
when the bulk of the plant’s roots can be removed. It suggested 
that chemical control with a broad-leafed herbicide should be 
applied, such as Triclopyr. 



Name Common Name Status Growth form Control 
Jacaranda mimosifolia 
Dinon      

Jacaranda NEMBA Category : 1b Tree Large trees: Ring bark, followed by application of herbicide 
(Triclopyr) to the cut surface or the cut stump method can be 
applied. 
Saplings: Foliar applications of Triclopyr. 
Herbicides should be applied before the onset of fruit production 
to prevent seed production. Repeat applications may also be 
necessary 

Lantana camara Common Lantana  NEMBA Category : 1b Herb Large trees: Ring bark, followed by application of herbicide 
(Triclopyr) to the cut surface or the cut stump method can be 
applied.   
  
Saplings: Hand-pull or foliar applications of Triclopyr 

Melia azedarach Seringa NEMBA Category : 1b Tree Large trees: Ring bark, followed by application of herbicide 
(Triclopyr) to the cut surface or the cut stump method can be 
applied. 
Saplings: Foliar applications of Triclopyr. 
Herbicides should be applied before the onset of fruit production 
to prevent seed production. Repeat applications may also be 
necessary 

Nicotian glauca Wild tobacco NEMBA Category : 1b Shrub / small tree Large trees: Ring bark, followed by application of herbicide 
(Triclopyr) to the cut surface or the cut stump method can be 
applied.   
  
Saplings: Hand-pull or foliar applications of Triclopyr 

Opontia engelmannil Free state small round 
leaved prickly pear 

NEMBA Category : 1b Cactus Ring bark, followed by application of herbicide (Triclopyr) to the 
cut surface or the cut stump method can be applied.   
  
Saplings: Hand-pull or foliar applications of Triclopyr 

Opuntia ficus-indica sweet prickly pear NEMBA Category : 1b Cactus Ring bark, followed by application of herbicide (Triclopyr) to the 
cut surface or the cut stump method can be applied.   
  
Saplings: Hand-pull or foliar applications of Triclopyr 



Name Common Name Status Growth form Control 
Opuntia humifusa creeping prickly pear NEMBA Category : 1b Cactus Ring bark, followed by application of herbicide (Triclopyr) to the 

cut surface or the cut stump method can be applied.   
  
Saplings: Hand-pull or foliar applications of Triclopyr 

Opuntia imbricate imbricate prickly pear Not listed Cactus Slash or cut plant down to within 10-15 cm of the soil surface and 
apply to the cut stamp and applay MSAMA 720 gl L Sl with 
knapsack sprayer 

Pennisetum clandestinum 
Hochust 

Kikuyu grass Not listed  Grass It suggested that chemical control with a herbicide should be 
applied, such as Triclopyr 

Pennisetum setaceum Fountain grass NEMBA Category : 1b Grass Fountain grass is difficult to eliminate. The long-lived seeds make 
control extremely difficult, and continued monitoring is essential. 
Control efforts are most effective when concentrated first on 
peripheral or satellite populations to control spread, and then on 
the core of the infestation. Use of pre-emergent herbicides may 
be useful following removal of an infestation.  
  
Small infestations of fountain grass can be removed by uprooting 
or cutting with weed eaters. If inflorescences are present, they 
should be cut and placed in plastic bags, then destroyed to 
prevent spread of seeds. Removal by hand may need to be 
repeated several times a year.  
  
Extensive infestations of fountain grass are probably best 
controlled with the help of herbicides, especially those with some 
systemic activity. Ten percent liquid hexazinone (as Velpar) at 
<5.14 kg ai/ha 

Ricinus communis L Castor oil plant NEMBA Category : 2 Shrub/ small plant Mechanical methods are only recommended when the bulk of the 
plant’s roots can be removed. It suggested that chemical control 
with a broad-leafed herbicide should be applied, such as 
Triclopyr.  
Large trees: Ring bark, followed by application of herbicide 
(Triclopyr) to the cut surface or the cut stump method can be 
applied.   



Name Common Name Status Growth form Control 
  
Saplings: Foliar applications of Triclopyr. 

Senna didy mobotrya Peanut butter cassia NEMBA Category : 1b Shrub/ small plant Large trees: Ring bark, followed by application of herbicide 
(Triclopyr) to the cut surface or the cut stump method can be 
applied.   
  
Saplings: Foliar applications of Triclopyr 

Senna occidentails Stinking weed, Wild coffee NEMBA Category : 1b Shrub/ small plant Large trees: Ring bark, followed by application of herbicide 
(Triclopyr) to the cut surface or the cut stump method can be 
applied.   
  
Saplings: Foliar applications of Triclopyr 

Solanum elaeagnifolum Sliver leaf bitter apple NEMBA Category : 1b Shrub/ small plant Large trees: Ring bark, followed by application of herbicide 
(Triclopyr) to the cut surface or the cut stump method can be 
applied.   
  
Saplings: Foliar applications of Triclopyr 

Solanum Mauritianum 
scop 

Bugweed NEMBA Category : 1b Shrub/ small plant Large trees: Ring bark, followed by application of herbicide 
(Triclopyr) to the cut surface or the cut stump method can be 
applied.   
  
Saplings: Foliar applications of Triclopyr 

Tecoma stans yellow bells NEMBA Category : 1b Tree Large trees: Ring bark, followed by application of herbicide 
(Triclopyr) to the cut surface or the cut stump method can be 
applied.   
  
Saplings: Foliar applications of Triclopyr 

Xanthium stpinosum L Spilly cocklebur NEMBA Category : 1b Shrub/ small plant Large trees: Ring bark, followed by application of herbicide 
(Triclopyr) to the cut surface or the cut stump method can be 
applied.   
  
Saplings: Foliar applications of Triclopyr 



Name Common Name Status Growth form Control 
Xanthium strumarium  Large cocklebur NEMBA Category : 1b Herb Application of herbicide (Triclopyr) to the cut surface or the cut 

stump method can be applied.   
  
Saplings: Foliar applications of Triclopyr 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6. RE-VEGETATION 

The re-establishment of indigenous vegetation needs to be supported to help reduce the re-emergence of AIP 

species and to reduce the risk of soil erosion where the soil surface is poorly vegetated. Re-vegetation is also 

important for the maintenance biodiversity in areas where large stands or patched of vegetation are removed. 

Depending on the natural vegetation found on the site, the most appropriate re-vegetation measures should be 

applied. 

Re-vegetation efforts should be employed concurrently with the AIP Control Programme 

Species 

Tree species which should be planted where many have been removed as well as appropriate ground cover as 

listed in Table 4 the tree species listed in Table 5 as well as the grass species listed in Table 10 were selected 

based on natural distribution for the area, species found on-site and suitability for the on-site conditions. 

Table 4: Tress for re-vegetation 

Species Name Common Name  

Acacia caffra Common Hook-thorn 
 

Acacia xanthophloea Fever Tree 

Sclerocarya birrea subsp. Caffra Marula 
 

Catha edulis Bushman's Tea 
 

Lydenburgia cassenoides Sekhukhune Bushmen’s Tea 
 

Ziziphus mucronata subsp. mucronata   
 

Buffalo-thorn 
 

Mimusops zeyheri 
 

Transvaal Red Milkwood 
 

Ximenia caffra var. caffra 
 

Transvaal Beech 
 

Searsia sekhukhuniensis 
 

Sekhukhuni-karee 
 

Zanthoxylum davyi 
 

Knobwood 
 

The following seed mix in Table 5 is suggested for re-vegetation and veld rehabilitation, as it consists of the natural grasses 

found on site: 

Table 5: Seed mix  

Species Name Common Name  

Chloris gayana Rhodes grass 

Cynodon dactylon Couch grass 

Eragrostis curvula Weeping love grass 



Leersia hexandra Rice grass 

Helictotrichon turgidulum (damp areas) Small oats grass 

Hyparrhenia tamba (damp areas) Blue thatching grass 

Themeda triandra  

Andropogon eucomus 

Red grass 

Panicum maximum Buffalo grass 

 

7. MONITORING  

In order to assess the effectiveness of the clearing activities, maintenance and rehabilitation monitoring must be 

undertaken. Monitoring actions that need to be implemented by the responsible person on site (e.g. 

Environmental Control Officer) are set out.  

  AIP monitoring actions  

Action  Indicator  Frequency 

Document alien species distribution 

and abundance over time at the site.   

Alien plant distribution map 

(photographic evidence can be 

used as well).  

Biannually 

Document alien plant control measures 

implemented & success rate. 

Records of control measures and 

their success rate.   

 

 

 
 

Quarterly 

Document rehabilitation measures 

implemented and success achieved.   

Decline in exposed areas over 

time. 

 

 
 

Biannually 

  
 

 

 

 

 

 

 

 

 



8. RECOMMENDATIONS  

The AIP Control Programme and Management Units will be devised by dividing the study area into Management 

Units based on the site layout, activities and the distribution of AIP species. The AIP species density will then be 

calculated for these units, from these calculations it can be seen that certain Management Units are more invaded 

than others. This information can be applied to the monitoring and progress of the AIP Control Programme as 

well as indicating areas for control.   

It is recommended that the following general control measures be taken into account when initiating the Control 

Programme:  

 First control and reduce the spread of AIP’s into areas adjacent and downstream of operational areas;  

 Secondly focus on controlling and clearing AIP’s directly on the site;  

 On gentle gradients, clearing should start from the outside of a work area and move towards the center, 

to assist in containing invasive plant material and seeds within a restricted area;   

 Areas of low plant density must be prioritized over areas of high density, since the latter no longer has 

potential to increase; and  

 Follow-up activities are prioritized over initial clearing operations.  

The Management units with the highest AIP density will be North Shaft, south 1, Return Water Dam and Montroes 

Res. As many of the trees in this areas are large, dense and cover a large area it is suggested that the larger 

trees should be eradicated without cutting them down. When eradicating trees without completely cutting them 

down over a large area, large trees should be treated in a random pattern and in a staggered fashion. The smaller 

trees and saplings should be removed as soon as possible to prevent them from becoming established, thereby 

requiring more intensive and long term measures.  

The success of any Control Programme for AIP depends on:  

 Perseverance;  

 Follow-up treatment with herbicide at recommended intervals; and  

 Remove seedlings whenever possible.  

It is thus recommended that:   

 Policy, protocol and procedure as outlined in the Working for Water Policy be followed for all species 

outlined in the WFW policy;  

 The control measures as described be followed as well as recommendations as discussed in this 

document;  

 The Management Units as shown be used as a broad classification for control;  

 The extent, management and control of AIP’s be revised biennially and adapted accordingly; and  

 That the Monitoring Programme outlined in this report be implemented.  
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Appendix 1: AIP Photo Guide 

Specie Name Common Name Category Photo 

Agave american L Spreading century plant Not Listed  

 
Agaves sisalana Perrine Sasal hemp-Sasal NEMBA Category: 2 

 



Specie Name Common Name Category Photo 

Arundo donax Arundo donax NEMBA Category : 1b 

 
Chromolaena odorata Triffid weed NEMBA Category : 1b 

 



Specie Name Common Name Category Photo 

Cortaderia jubata (Lemoine 
carriere) 

Pampas grass NEMBA Category : 1b 

 
Daturai Innoxia Mill  Downy thorn apple NEMBA Category : 1b 

 
Datura stramonium L Common thorn apple NEMBA Category : 1b 

 



Specie Name Common Name Category Photo 

Flaveria bidentis (L) kuntze Smelter’s bush NEMBA Category : 1b 

 
Jacaranda mimosifolia Dinon      Jacaranda NEMBA Category : 1b  

 
Lantana camara Common Lantana  NEMBA Category : 1b 

 
 

 
 



Specie Name Common Name Category Photo 

Melia azedarach Seringa NEMBA Category : 1b  

 
 

Nicotian glauca Wild tobacco NEMBA Category : 1b 

 



Specie Name Common Name Category Photo 

Opontia engelmannil Free state small round leaved 
prickly pear 

NEMBA Category : 1b 

 
Opuntia ficus-indica sweet prickly pear NEMBA Category : 1b 

 
Opuntia humifusa creeping prickly pear NEMBA Category : 1b 

 



Specie Name Common Name Category Photo 

Opuntia imbricate imbricate prickly pear Not listed 

 
Pennisetum clandestinum 
Hochust 

Kikuyu grass Not listed  

 
Pennisetum setaceum Fountain grass NEMBA Category : 1b 

 



Specie Name Common Name Category Photo 

Ricinus communis L Castor oil plant NEMBA Category : 2 

 
Senna didy mobotrya Peanut butter cassia NEMBA Category : 1b 

 
Senna occidentails Stinking weed, Wild coffee NEMBA Category : 1b 

 



Specie Name Common Name Category Photo 

Solanum elaeagnifolum Sliver leaf bitter apple NEMBA Category : 1b 

 
Solanum Mauritianum scop Bugweed NEMBA Category : 1b 

 



Specie Name Common Name Category Photo 

Tecoma stans yellow bells NEMBA Category : 1b 

 
Xanthium stpinosum L Spilly cocklebur NEMBA Category : 1b 

 



Specie Name Common Name Category Photo 

Xanthium strumarium  Large cocklebur NEMBA Category : 1b 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 2:  Management Units Distribution and Density 

Management Unit: North Shaft 

Scientific Name Common Name Category Density 

Arundo donax L Giant reeds 1b Low 

 Chromolaena odorata   Triffid weed  1b  Medium 

Flaveria bidentis (L) 
kuntze  Smelter’s bush  1b  High 

 Lantana camara   Common lantana  1b  High 

 Melia azedarach   Seringa  1b  Low 

 Nicotian glauca   Wild tobacco  1b  Medium 

 Pennisetum setaceum    Fountain grass  1b  High 

 Ricinus communis L   Castor oil plant  2  High 

 Senna didy mobotrya   Peanut butter cassia  1b  Medium 

 Tecoma stans  yellow bells  1b  Medium 

 Xanthium strumarium   Large cocklebur  1b  High 

 

Management Unit: Modikwa Mine Central 

Scientific Name Common Name Category Density 

 Chromolaena odorata  Triffid weed 1b Low 

Lantana camara  Common Lantana 1b Low 

Melia azedarach  Seringa 1b Medium 

Pennisetum setaceum  Fountain grass 1b Medium 

Ricinus communis L  Castor oil plant 2 Low 

Senna didy mobotrya  Peanut butter cassia 1b Low 

 Tecoma stans  yellow bells 1b High 

Xanthium strumarium  Large cocklebur 1b Medium 

 

 



 

 

Management Unit: South One Shaft 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scientific Name Common Name Category Density 

Chromolaena odorata Triffid weed 1b Low 

Daturai Innoxia Mill  Downy thorn apple) 1b Low 

Flaveria bidentis (L) 
kuntze  Smelter’s bush 1b Medium 

Lantana camara  Common lantana 1b Medium 

Melia azedarach  Seringa 1b Low 

Pennisetum setaceum  Fountain grass 1b Low 

    

Ricinus communis L  Castor oil plant 2 High 

Senna didy mobotrya  Peanut butter cassia 1b Medium 

Senna occidentails Stinking weed, Wild 
coffee 1b Medium 

Solanum elaeagnifolum Sliver leaf bitter apple 1b Low 

Solanum Mauritianum 
scop  Bugweed 1b Low 

Tecoma stans  Yellow bells 1b High 

Xanthium strumarium  Large cocklebur 1b High 

Xanthium stpinosumt L Spilly cocklebur 1b Low 



 

 

 

Management Unit: Hill Shaft 

Scientific Name Common Name Category Density 

Chromolaena odorata  Triffid weed  1b  Medium 

Daturai Innoxia Mill  Downy thorn apple  1b  Low 

Flaveria bidentis (L) 
kuntze  Smelter’s bush  1b  High 

Lantana camara Common lantana  1b  High 

Nicotian glauca Wild tobacco 1b  Medium 

Pennisetum setaceum  Fountain grass  1b  High 

Ricinus communis L  Castor oil plant  2  High 

Senna didy mobotrya  Peanut butter cassia  1b  Low 

Tecoma stans  yellow bells  1b  High 

Xanthium strumarium  Large cocklebur)  1b  High 

 

Management Unit: South Two Shaft 

 

Scientific Name Common Name Category Density 

Flaveria bidentis (L) 
kuntze  (Smelter’s bush)  1b  Low 

Lantana camara  (Common lantana);  1b  Low 

Nicotian glauca   Wild tobacco)  1b  Low 

Pennisetum setaceum Fountain grass)  1b  Low 

Ricinus communis L  Castor oil plant)  2  Low 

 



Management Unit: Tailings Dam and Return Water Dam 

Scientific Name Common Name Category Density 

Agaves sisalana Perrine  Sasal hemp-Sasal  2 Low 

Arundo donax Giant reed  1b High 

Flaveria bidentis (L) kuntze  Smelter’s bush  1b Medium 

Lantana camara  (Common lantana);   1b Medium 

Nicotian glauca  ( Wild tobacco)  1b Low 

Melia azedarach  (Seringa)  1b Low 

 Opontia engelmannil  Free state small round 

leaved prickly pear)  1b Low 

Opuntia ficus-indica  sweet prickly pear)  1b Medium 

Pennisetum clandestinum 

hochust   Kikuyu grass)  Not Listed High 

Pennisetum setaceum  ( Fountain grass)  1b Medium 

 Ricinus communis L  (Castor oil plant)  2 High 

Senna didy mobotrya  (Peanut butter cassia)  1b High 

Tecoma stans  (yellow bells)  1b High 

Xanthium stpinosumt L  (Spilly cocklebur)  1b Low 

Xanthium strumarium  ( Large cocklebur)  1b High 

 

 

 



 

Management Unit: Clinic and Surrounding  

Scientific Name Common Name Category Density 

Agaves sisalana Perrine  ( Sasal hemp-Sasal)  2  High 

Melia azedarach  (Seringa)  1b  High 

Jacaranda mimosifolia 

Dinon  

( Jacaranda)  1b  Medium 

Opuntia ficus-indica  (Sweet prickly pear)  1b  Medium 

Opuntia humifusa  (creeping prickly pear)  1b  Low 

Opuntia imbricate  (imbricate prickly pear)  Not listed  Medium 

Ricinus communis L  (Castor oil plant)  2  High 

Senna didy mobotrya  Peanut butter cassia  1b  Medium 

Tecoma stans  (yellow bells)  1b High 

Xanthium stpinosumt L  (Spilly cocklebur)  1b  High 

 

Management Unit: Montrose Village 

Scientific Name Common Name Category Density 

Agaves sisalana Perrine  Sasal hemp-Sasal)  2   

 Melia azedarach  (Seringa)  1b  High 

Jacaranda mimosifolia 

Dinon  

( Jacaranda)  1b  High 

Ricinus communis L  (Castor oil plant)  2  Low 



Scientific Name Common Name Category Density 

Senna didy mobotrya  (Peanut butter cassia  1b  High 

Tecoma stans  (yellow bells)  1b  High 

Xanthium stpinosumt L  Spilly cocklebur)  1b  Medium 

 

Management Unit: Areas Village  

 

Scientific Name Common Name Category Density 

 Melia azedarach  (Seringa)  1b  High 

Jacaranda mimosifolia 

Dinon  

( Jacaranda)  1b  High 

Ricinus communis L  (Castor oil plant)  2  Medium 

Senna didy mobotrya  (Peanut butter cassia  1b  Low 

Tecoma stans  (yellow bells)  1b  High 

Xanthium stpinosumt L  Spilly cocklebur)  1b  Medium 

 

 

 

 

 

 



Appendix 3: Site Pictures  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

Pennisetum setaceum (Fountain 

Grass) 

 

Ricinus communis L (Caster oil 

plant) 

 

Xanthium strumarium (Large  

Cocklebur) 
 

Jacaranda mimosifolia Dinon 

(Jacaranda) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Senna didy mobotrya (Peanut butter cassia) 
 

Flaveria bidentis (L) kuntze (Smelters Bush) 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Arundo donax (Giant Reed) 

 

Datura stramonium L (Common thorn apple) 

 

 

 

 

 

Datura stramonium L (Common thorn apple) 



       

       

            

           

      

      

      

      

      

      

      

      

      

      

      

      

      

 

  

Melia azedarach (Seringa) 
 

Tecoma Stans (Yellow bells)  

Flaveria bidentis (L) kuntze (Smelters 

Bush) 

 

 

  

Tecoma Stans (Yellow bells) 

 

 

 

 

 

 

 

 

 

 

 
 

Senna occidentails (Stinking weed, Wild coffee) 

 

 

Xanthium strumarium (Large cocklebur) 

    



 

 

Appendix 4: Cost Estimate of Eradication 

 

Management Unit Estimated Projected Costs 

North Shaft  R 190000.00 

Modikwa Mine Central  R 70000.00 

South one Shaft  R 180000.00 

Hill Shaft  R 170000.00 

South Two Shaft  R 30000.00 

Tailings and Return Water Dam  R 190000.00 

Clinic and Surrounding  R 250000.00 

Montrose Village  R 200000.00 

Area Village  R 150000.00 

       


