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DISCLAIMER 

The opinions expressed in this Report have been based on the information supplied to GCS Water and 

Environment (Pty) Ltd (GCS) by Investec through historical specialist studies and data extracted from previous 

reports.  

 

GCS has exercised all due care in reviewing the supplied information. Whilst GCS has compared key supplied 

data with expected values, the accuracy of the results and conclusions are entirely reliant on the accuracy and 

completeness of the supplied data. GCS does not accept responsibility for any errors or omissions in the supplied 

information and does not accept any consequential liability arising from commercial decisions or actions 

resulting from them.  

 

Opinions presented in this report, apply to the site conditions and features as they existed at the time of GCS’s 

investigations. These opinions do not necessarily apply to conditions and features that may arise after the date 

of this report, about which GCS had no prior knowledge nor had the opportunity to evaluate.  
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EXECUTIVE SUMMARY 

GCS Water and Environmental Consultants (Pty) Ltd (GCS) was appointed by Investec (Pty) 

Ltd (Investec) to compile an Invasive Alien Plant Species (IAPS) management plan for the 

proposed Brickworks Development which is located approximately 12 kilometres (kms) to the 

north of Durban, eThekwini Metropolitan Municipality, KwaZulu-Natal (KZN). This will 

hereafter be referred to as the study site.  

 

The study site received an Environmental Authorisation (EA) from the Department of 

Economic Development, Tourism and Environmental Affairs (EDTEA) on the 25th of May 2016 

with reference DM/0010/2014. Condition 3.48 states the following: 

 

An Alien Control Programme must be implemented to ensure that invasive alien vegetation 

is removed from site during the construction phase and to control the emergence and spread 

of weeds along the working corridor post construction, and to maintain open and 

rehabilitated areas.  

 

The study site is falls within the ‘endangered’ KwaZulu-Natal Coastal Belt vegetation unit 

and portions of the site fall within the D’MOSS boundaries. Following the infield assessment, 

it was identified that the indigenous vegetation on site has been significantly transformed 

due to vegetation clearance for the mining of clay, soil disturbance and proliferation of IAPS. 

 

Based on the land cover classes identified, the site was divided into three (3) land cover 

classes for management purposes. This IAPS management plan requires that each land cover 

class be the focus of removal and control efforts for one month at a time. A combination of 

mechanical and chemical control measures were identified for implementation based on the 

type of IAPS present. Special environmental considerations have also been provided with 

emphasis placed on the wetland and riparian areas.  

 

The following additional recommendations have been devised to ensure the efficacy of this 

plan: 

• Monitoring of IAPS removal and control should be undertaken in the form of monthly 

inspections by the independent environmental auditor or specialist ecologist. 

Progress reports should be compiled by the independent specialist which covers the 

following aspects: 

o Map illustrating the area which has undergone IAPS removal, 

o Targeted IAPS which were removed, 

o Photographic evidence of IAPS removal activities that have been undertaken, 
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o Any environmental incidents such as spillage of herbicide into water 

resources and proposed rehabilitation measures; and 

o A schedule of IAPS removal and monitoring activities. 

• Following the completion of Phase 1 activities, the efficacy of this IAPS removal and 

management plan should be reviewed. Should any amendments be required from 

‘lessons learnt’, they must be incorporated into the plan. The amended plan should 

then be appropriate for the Phase 2 area.  

 

Should the IAPS removal and control measures and associated environmental considerations 

be implemented correctly, it is of the opinion of the specialist that the IAPS management 

plan for the Brickworks site will be a success.  
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GLOSSARY OF TERMS 

Ecoregion 
Geographic regions that have been delineated in a top-down manner on 
the basis of physical/abiotic factors including physiography, climate, 
geology, soils and potential natural vegetation. 

Ecosystem 
An ecosystem is essentially a working natural system, maintained by 
internal ecological processes, relationships and interactions between the 
biotic (plants & animals) and the non-living or abiotic environment (e.g. 
soil and atmosphere). Ecosystems can operate at different scales, from 
very small (e.g. a small wetland pan) to large landscapes (e.g. an entire 
water catchment area). 

Erosion  
Erosion is the process by which soil and rock are removed from the earth's 
surface by natural processes such as wind or water flow, and then 
transported and deposited in other locations.   

Environmental Impact 
A change to the state, character or nature of the environment usually as 
a result of some form of human action or activity. Impacts can be positive 
or negative (detrimental to the receiving environment). 

Function/functioning/ 

Functional 

Used here to describe natural systems working or operating in a healthy 
way, opposed to dysfunctional, which means working poorly or in an 
unhealthy way. 

Invasive alien species 
Any non-indigenous plant or animal species whose establishment and 
spread outside of its natural range threatens natural ecosystems, habitats 
or other species or has the potential to threaten ecosystems, habitats or 
other species. 

Mitigate/Mitigation 
Impact mitigation refers to reactive practical actions that minimize or 
reduce impacts. Mitigation actions can take place anywhere, as long as 
their effect is to reduce the effect on the site where change in ecological 
character is likely, or the values of the site are affected by those changes 
(Ramsar Convention, 2012). 

Riparian (area/zone) Includes the physical structure and associated vegetation within a zone or 
area adjacent to and affected by surface and subsurface hydrologic 
features such as rivers, streams, lakes or drainage ways and are commonly 
associated with alluvial soils. 

Transformation  
(habitat loss) 

Refers to the destruction and clearing of an area of its indigenous 
vegetation, resulting in loss of natural habitat. In many instances, this can 
and has led to the partial or complete breakdown of natural ecological 
processes. 

Watercourse A river or spring; a natural channel in which water flows regularly or 
intermittently: a wetland, lake or dam into which, or from which, water 
flows: and any collection of water which the Minister may, by notice in 
the Gazette, declare to be a watercourse, and a reference to a 
watercourse includes, where relevant, its bed and banks (National Water 
Act, 1998). 
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1 INTRODUCTION 

 

1.1 Background  

GCS Water and Environmental Consultants (Pty) Ltd (GCS) was appointed by Investec (Pty) 

Ltd (Investec) to compile an Invasive Alien Plant Species (IAPS) management plan for the 

proposed Avoca South Development (now called Brickworks Estate) which is located 

approximately 12 kms to the north of Durban, eThekwini Metropolitan Municipality, KwaZulu-

Natal (KZN) (Figure 1-1). This will hereafter be referred to as the study site.  

 

The total area of the study site is approximately 157 ha of which, 90 ha will be transformed 

into levelled platforms and subdivided for the development of light industrial, general 

business, warehousing and associated uses. Investec are proposing to commence with 

construction activities in January 2021. The approved layout for phase 1 of the project has 

been provided in Figure 1-2. For phase 2 of the proposed development, this plan will need to 

go under review prior to its implementation. This has been expanded upon further in this 

plan. 

 

The study site received an Environmental Authorisation (EA) from the Department of 

Economic Development, Tourism and Environmental Affairs (EDTEA) on the 25th of May 2016 

with reference DM/0010/2014. Condition 3.48 states the following: 

 

An Alien Control Programme must be implemented to ensure that invasive alien vegetation 

is removed from site during the construction phase and to control the emergence and spread 

of weeds along the working corridor post construction, and to maintain open and 

rehabilitated areas.  

 

The aim and objectives of this IAPS management plan are as follows: 

• To identify IAPS, their distribution and dispersal pathways to prevent future 

proliferations. 

• To maintain the ecological integrity of indigenous vegetation within the study site. 

• To achieve a concerted control of IAPS within the study site. 

• To implement suitable removal and control methods suitable to the study site. 

• To develop a monitoring protocol that will assist in measuring progress and ensuring 

the success of this IAPS management plan.  

 

A site visit was undertaken on the 15th of October 2020. 
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Figure 1-1: General locality of the proposed Brickworks Development 
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Figure 1-2: Layout of the Brickworks Estate Phase 1 area 
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1.2 Legislative requirements 

1.2.1 National Environmental Management: Biodiversity Act (Act 10 of 2004): 

The National Environmental Management: Biodiversity Act (Act 10 of 2004) (NEMBA) provides 

for the management and conservation of South Africa’s biodiversity within the framework of 

the National Environmental Management Act (Act 107 of 1998) (NEMA). It ensures the 

protection of species and ecosystems that warrant national protection and ensures 

sustainable use of indigenous resources. NEMBA promotes the application of appropriate 

environmental management tools in order to ensure integrated environmental management 

of activities thereby ensuring that all development within the area is in line with ecological 

sustainable development and protection of biodiversity.  

 

1.2.2 NEMBA: Alien and Invasive Species Regulations 

Government Notice 1020 published on the 25th of September 2020 within NEMBA repealed the 

2014 IAPS regulations. IAPS are divided into four (4) categories according to the 2020 

regulations as described below:  

 

Category 1a Listed Invasive Species 

1. Category 1a Listed IAPS are those species listed as such by notice in terms of Section 

70(1)(a) of the Act as species which must be combatted or eradicated. 

2. A person in control of a Category 1a Listed Invasive Species must- 

a. immediately take steps to combat or eradicate listed invasive species in compliance 

with sections 75(1), (2) and (3) of the Act; and 

b. allow an authorized official to inspect a property as provided for in terms of section 

31K of the NEMA and to monitor, assist with or implement the combatting or 

eradication of the listed invasive species. 

3. If an Invasive Species Management Programme has been developed in terms of section 

75(4) of Act, a person must combat or eradicate the listed invasive species in accordance 

with such programme. 

 

Category 1b Listed Invasive Species 

1. Category 1b Listed Invasive Species are those species listed as such by notice in terms of 

section 70(1)a of the Act as species which must be controlled. 

2. A person in control of a Category 1b Listed Invasive Species must control the listed 

invasive species in compliance with sections 75(1), (2) and (3) of the Act. 

3. If an Invasive Species Management Programme has been developed in terms of section 

75(4) of the Act, a person must control the listed invasive species in accordance with 

such programme. 
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4. A person contemplated in sub-regulation (2) must allow an authorized official to inspect 

a property as provided for in terms of section 31K of the NEMA and to monitor, assist 

with or implement the control of the listed invasive species, or compliance with the IAPS 

Management Programme contemplated in section 75(4) of the Act. 

5. The Minister may require any person to develop a Category 1b Control Plan for one or 

more Category 1b species, which plan must be submitted to the Minister for approval, 

and such Control Plan must include the following: 

a. Species identification; 

b. Extent of invasion; 

c. Control measures to be used; 

d. An action plan or schedule including time-frames for the clearing of each species; 

e. Whether or not any species can be utilised as biomass; and 

f. Any other information which the Minister may require.  

 

Category 2 Listed Invasive Species 

1. Category 2 Listed Invasive Species are those species listed by notice in terms of 

section 70(1)(a) of the Act as species which require a permit to carry out a restricted 

activity within an area specified in the Notice or an area specified in the permit, as 

the case may be. 

2. Unless otherwise indicated in the Notice, no person may carry out a restricted activity 

in respect of a Category 2 Listed Invasive Species without a permit. 

3. A person in control of a Category 2 Listed Invasive Species, or person in possession of 

a permit, must ensure that the specimens of the species do not spread outside of the 

land or the area specified in the Notice or permit. 

4. Unless otherwise specified in the Notice, any species listed as a Category 2 Listed 

Invasive Species that occurs outside the specified area contemplated in sub-

regulation (1), must, for the purposed of these regulations, be considered to be a 

Category 1b Listed Invasive Species and must be managed according to Regulation 3. 

5. Notwithstanding the specific exemptions relating to existing plantations in respect of 

Listed IAPS, any person or organ of state must ensure that the specimens of such 

Listed IAPS do not spread outside of the land over which they have control, or the 

specified area on such land, where any restricted activity is authorized in respect of 

any Listed IAPS. 

 

Category 3 Listed Invasive Species 

1. Category 3 Listed IAPS are species that are listed by notice in terms of section 70(1)(a) 

of the Act, as species which are subject to exemptions in terms of section 71(3) and 

prohibitions in terms of section 71A of the Act, as specified in the notice. 
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2. Any plant species identified as a Category 3 Listed Invasive Species that occurs in 

riparian areas, must, for the purposes of these regulations, be considered to be a 

Category 1b Listed Invasive Species and must be managed according to regulation 3.  

 

In line with the legislation discussed above, all landowners have a legal obligation to keep 

their land free of IAPS. This management plan, therefore, determines how Investec will 

maintain the Brickworks Estate free from IAPS. 
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2 SCOPE OF WORK 

 

The scope of work for the IAPS Management Plan entailed the following:  

• Identify all IAPS associated with the study site through an infield assessment. 

• Categorize all IAPS identified according to the NEMBA: Alien and Invasive Species 

Regulations. 

• Identify suitable eradication and control measures.  

• Develop a monitoring programme for the success of the removal of IAPS and this 

management plan. 

 

3 ENVIRONMENTAL ATTRIBUTES OF STUDY AREA 

 

3.1 Ecoregion 

Ecoregions refer to modelled physiographic areas that are selected on pre-defined regional 

characteristics, including rainfall, topography and vegetation. An ecoregion is an area with similar 

physical characteristics (Kleynhans, 2005) and is expected to support a unique combination of flora 

and fauna. The study area falls within the North Eastern Coastal Belt (Ecoregion 17). This ecoregion 

is generally described as having a diverse range of terrain morphological types with closed hills and 

mountains with a moderate to high relief (Kleynhans, 2005). The vegetation consists mostly of valley 

thicket and a variety of grassland and bushveld types. The main attributes of this ecoregion are 

tabulated below (Table 3-1). 

 

Table 3-1: Summary of the North Eastern Coastal Belt Ecoregion. 
Main Attributes North Eastern Coastal Belt 

Terrain Morphology: Broad division (dominant types 
in bold) (primary) 

Plains: Low Relief (limited) 
Plains: Moderate Relief (Limited) 
Closed Hills, Mountains; Moderate and High Relief 
Table Lands; Moderate and High Relief 

Vegetation Types (dominant types in bold) 
(secondary) 

Coastal Bushveld/Grassland; Coast Hinterland 
Bushveld; Coastal Grassland 
Subarid Thorn Bushveld 
Valley Thicket 
Short Mistbelt Grassland (limited) 
Patches Coastal Forest and Patches Afromontane 
Forest 

Altitude (mean above sea level) (m) 0-700 

Mean Annual Precipitation (mm) 700 to 1000 

Coefficient of Variation (% of annual precipitation) <20 to 30 

Rainfall Concentration Index 15 to 50 

Rainfall Seasonality Early to late summer 

Mean Annual Temperature (°C) 16 to 22 

Mean Daily Maximum Temperature (°C): February 24 to 30 

Mean Daily Maximum Temperature (°C): July 18 to 24 

Mean Daily Minimum Temperature (°C): February 14 to > 20 

Mean Daily Minimum Temperature (°C): July 4 to >10 

Median Annual Simulated Runoff for Quaternary 
Catchment (mm) 

60 to >250 
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3.2 Vegetation Units 

According to Mucina and Rutherford (2006), the reference vegetation unit of the study site is the 

KwaZulu-Natal Coastal Belt Grassland (Figure 3-1). This vegetation unit has been classified as 

‘endangered’ with only a very portion being statutorily conserved in Ngoye, Mbumbazi and Vernon 

Crookes. Approximately 50% has been transformed as a result of cultivation, urban sprawl and road 

building (Mucina and Rutherford, 2006). Notable IAPS within this vegetation unit include Chromolaena 

odorata (Triffid Weed), Lantana camara (Tickberry), Melia azerdarach (Syringa Tree) and Solanum 

mauritianum (Bugweed).  

 

3.3 Climate and Rainfall 

The study site is between 30 to 60 metres above sea level with a warm and temperate climate. The 

average annual temperature is 20.9°C and the average annual rainfall is approximately 975 

millimetres (mm). Based on this, the climate of the study site has been classified as Cfa (Humid 

Subtropical climate) according to the Koppen-Geiger classification.  

 

3.4 Conservation Context 

According to Ezemvelo KwaZulu-Natal Wildlife (EKZNW) (2010) Terrestrial Systematic Conservation 

Plan (TSCP), the study site falls within a Critical Biodiversity Area 1 Mandatory. This means that the 

area contains one or more environmental features with an irreplaceability of 1. This means that there 

are no other localities which have been identified as alternatives to meet the conservation target of 

this environmental feature. In the context of the study area, the Hyperolius pickersgilli (Pickersgill’s 

Reed Frog), and the KwaZulu-Natal Coastal Grassland have been identified as being of conservation 

importance in terms of the TSCP. 

 

According to the Durban Metropolitan Open Space System (D’MOSS) spatial layer, the north and north 

western portions of the study site falls within the D’MOSS boundaries (Figure 3-1). D’MOSS aims to 

conserve biodiversity and associated ecosystem services within interconnecting open spaces in public, 

private and traditional authority ownership in the greater Durban area.  
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Figure 3-1: Vegetation and conservation context of the Brickworks site
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4 CURRENT ONSITE VEGETATION CHARACTERISTICS 

Following the infield assessment, the brickworks site was divided into three (3) land cover classes as 

follows (Figure 4-1): 

• Phase 1; 

• Phase 2; and 

• Invaded wetland and riparian area.  
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Figure 4-1: Brickworks Land Cover Classes
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4.1 Phase 1  

The Phase 1 area has been impacted largely by excavations and vegetation clearance for the mining 

of clay (Figure 4-2).  

 

Figure 4-2: Photograph illustrating vegetation clearance and historical excavations 

 

Although some indigenous vegetation is present within this area (Styles, 2014), large tracts have been 

cleared for excavations. The following IAPS were dominant in this area (Table 4-1) (Figure 4-3, Figure 

4-4 and Figure 4-5): 

 

Table 4-1: List of dominant IAPS in the Phase 1 area 
IAPS Identification Common Name 

Chromolaena odorata  Triffid Weed 

Ipomoea purpurea  Morning Glory 

Leucaena leucocephala  River Tamarind 

Melia azedarach  Syringa 

Schinus terebenthifolius  Brazilian Pepper Tree 

Tacoma stans  Yellow Bells 
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Figure 4-3: Photograph illustrating Chromolaena odorata (red box) in the foreground and Melia 

azedarach (yellow box) in the background 

 

 

Figure 4-4: Photograph illustrating Schinus terebenthifolius (red box) in the foreground and 

Melia azedarach (yellow box) in the background 
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Figure 4-5: Photograph illustrating Melia azedarach (red box) and Tecoma stans (yellow box) 

 

4.2 Invaded Wetland and Riparian Area 

This area has been significantly impacted by IAPS due to clearance of indigenous vegetation and 

disturbance of the soil profile associated with the mining of clay (Figure 4-6). Additionally, it was 

observed that old rubble has been discarded in this area (Figure 4-7).  
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Figure 4-6: Photograph illustrating clearance of vegetation associated with 

an informal roadway 

 

Figure 4-7: Photograph illustrating disturbance of soil profile and discarded 

waste bricks 

 

Majority of the indigenous riparian and wetland vegetation has been impacted upon by surrounding 

sugarcane lands, vegetation clearance and mining activities. The dominant IAPS species observed 

within the invaded wetland and riparian vegetation area are as follows (Table 4-2) (Figure 4-8): 
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Table 4-2: List of dominant IAPS in the Invaded Wetland and Riparian Area 
IAPS Identification Common Name 

Arundo donax  Giant Spanish Reed 

Ageratum conyzoides  Billygoat Weed 

Canna indica  Indian Shot 

Chromolaena odorata  Triffid Weed 

Coix lacryma-jobii  Jobs Tears 

Ipomoea purpurea  Morning Glory 

Ricinus communis  Castor Oil 

Tithonia diversifolia  Mexican Sunflower 

Schinus terebnthifolius  Brazilian Pepper Tree 

Tecoma stans  Yellow Bells 

 

 

Figure 4-8: Photograph illustrating Arundo donax (red box) in the foreground and Schinus 

terebenthifolius (yellow box) in the background 

 

4.3 Onsite IAPS 

Table 4-3 below outlines the IAPS observed during the infield assessment and the relevant NEMBA 

category. The list of observed IAPS was combined with Styles (2014). For the purposes of this plan, 

each IAPS has been assigned a class in terms of the following criteria: 

 

Herbaceous: Above ground plants with no woody stems. 

Woody: A very tall plant with an elongate stem or trunk supporting branches and leaves.  
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Table 4-3: List of IAPS observed on site combined with Styles (2014). 

IAPS Identification Common Name  Class NEMBA Category  

Ageratum conyzoides Billygoat Weed Herbaceous 1b 

Ageratum houstonianum Bluemink Herbaceous 1b 

Ambrosia artemisiifolia Common Ragweed Herbaceous 1b 

Anredera cordifolia Madeira Vine Herbaceous 1b 

Argemone ochroleuca Mexican Pricklypoppy Herbaceous 1b 

Arundo donax Giant Spanish Reed Herbaceous 1b 

Bauhinia variegata Orchid Tree Woody 1b 

Canna indica Indian Shot Herbaceous 1b 

Cardiospermum grandiflorum Balloon Vine  Herbaceous 1b 

Catharanthus roseus Madagascar Periwinkle Herbaceous 1b 

Cestrum laevigatum Inkberry Woody 1b 

Chromolaena odorata Triffid Weed Herbaceous 1b 

Cirsium vulgare Spear Thistle Herbaceous 1b 

Coix lacryma-jobii Jobs Tears Herbaceous Not listed 

Commelina benghalensis Benghal Dayflower Herbaceous Not listed 

Conyza canadensis Horseweed Herbaceous Not listed 

Conyza sumatrensis Tall Fleabane Herbaceous Not listed 

Eucalyptus camaldulensis River Red Gum Woody 1b 

Eucalyptus citriodora Lemon Scented Gum Woody Not listed 

Ficus benjamina Weeping Fig Woody Not listed 

Ipomoea purpurea Common Morning Glory Herbaceous 1b 

Lactuca serriola Prickly Lettuce Herbaceous Not listed 

Lantana camara Common Lantana Herbaceous 1b 

Leucas lavandulifolia Lavender Leaved Leucas Herbaceous Not listed 

Leucaena leucocephala River Tamarind Woody 2 

Litsea glutinosa Indian Laurel Woody 1b 

Melia azedarach Syringa Woody 1b 

Mimosa pigra Giant Sensitive Tree Woody 1b 

Morus alba Mulberry Woody 3 

Passiflora foetida Stinking Passionflower Herbaceous Not listed 

Passiflora suberosa Corky Passion Vine Herbaceous 1b 

Passiflora subpeltata White Passionflower Herbaceous 1b 

Pennisetum purpureum Elephant Grass Herbaceous 2 

Pereskia aculeata Barbados Gooseberry Herbaceous 1b 

Psidium guajava Guava Tree Woody 3 

Ricinus communis Castor Oil Herbaceous 2 

Rivina humilis Bloodberry Herbaceous 1b 

Schinus terebenthifolius Brazilian Pepper Tree Woody 1b 

Senecio madagascariensis Fireweed Herbaceous Not listed 

Senna didymobotrya Peanut Butter Cassia Herbaceous 1b 

Sesbania punicea Red Sesbania Woody 1b 
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Solanum mauritianum Bugweed Woody 1b 

Solanum torvum Turkey Berry Herbaceous 1b 

Syzygium cumini Java Plum Woody 1b 

Tagetes minuta Southern Cone Marigold Herbaceous Not listed 

Tecoma stans Yellow Bells Woody 1b 

Tithonia diversifolia Mexican Sunflower Herbaceous 1b 

Wedelia trilobata Wedelia Woody Not listed 

 

5 PROPOSED IAPS REMOVAL AND MANAGEMENT STRATEGY 

5.1 Invaded Wetland and Riparian Area  

The invaded wetland and riparian areas will be the focus of conservation efforts through ongoing 

removal of IAPS, rehabilitation measures and revegetation using indigenous species. Table 5-1 below 

provides the proposed IAPS removal and management strategy. Detailed descriptions of the methods 

of removal are provided in Annexure 1. Species specific removal methods are provided in Annexure 

2. 
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Table 5-1: Proposed IAPS removal and management strategy for the invaded wetland and riparian area. 
Phase Strategy Methods of Removal 

Initial IAPS clearance 1. Appointment of a suitably qualified contractor. 

2. Provide training in the identification and removal of 

IAPS within the wetland area.  

3. Prioritise this area for IAPS clearing. 

4. Commence with the clearing of IAPS within this area 

at the north east corner of the site working in a 

downstream direction.  

Mechanical Methods* 

Use of chainsaws, brush cutters and pangas. Cut IAPS 

must be removed completely from the area. No heavy 

machinery is permitted in this area. 

Chemical Control** 

Only ringbarking and strip-barking may be utilised on 

woody species. No spraying of herbicide is permitted. 

*Where large woody IAPS are providing riverbank/slope 

stabilization, a phased approach to their removal must 

be implemented. Indigenous vegetation such as 

Bridelia, Ficus sur, Syzygium cordatum, Rauvolifia 

caffra and Barringtonia racemose should be planted 

below and around the IAPS at the start of clearing. The 

IAPS can then be removed once the indigenous trees 

have established. Extreme care must be taken when 

removing the IAPS such that no damage is brought upon 

the indigenous trees. 

**Refer to Environmental Considerations. 

Post-removal follow ups 1. Limit the amount of regrowth and/or re-

establishment of IAPS following the initial clearing.  

2. Follow up removal should commence in the north 

east corner of the site working in a downstream 

direction. 

Mechanical Methods 

Use of chainsaws and brush cutters. Cut IAPS must be 

removed completely from the area. 

Chemical Control* 
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3. Allow for the establishment of indigenous wetland 

plants within the area.  

Only ringbarking and strip-barking may be utilised. No 

spraying of herbicide is permitted. 

*Refer to Environmental Considerations. 

Ongoing monitoring 1. Ensure the successful implementation of the IAPS 

management plan. 

2. Monthly inspections should be undertaken by the 

appointed independent environmental auditor. 

3. Progress reports should be included in the monthly 

environmental audit report 

Mechanical Methods 

Use of chainsaws and brush cutters. Cut IAPS must be 

removed completely from the area. 

Chemical Control* 

Only ringbarking and strip-barking may be utilised. No 

spraying of herbicide is permitted. 

*Refer to Environmental Considerations. 
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5.2 Phase 1  

Based on the approved layout, majority of the existing vegetation will be completely cleared within 

the Phase 1 area. No initial clearing is therefore necessary. However, it will be necessary to monitor 

the cleared area to ensure IAPS do not re-establish within the area. The proposed management 

strategy for this area is detailed in Table 5-2. Species specific removal methods are provided in 

Annexure 2. 
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Table 5-2: Proposed IAPS removal and management strategy for the Phase 1 area 
Phase Strategy Methods of Removal 

Post-removal follow ups*  

*This needs to be carried out throughout the 

construction phase of the project or until revegetation 

of indigenous species has taken place.  

1. Provide training in the identification of IAPS within 

the general area. 

2. Conduct biweekly inspections of the phase 1 area to 

identify any propagation of IAPS species. 

3. Limit the amount of regrowth and/or re-

establishment of IAPS following the initial clearing.  

4. When clearing block platforms, clearing should start 

from the outer edge of the invasion and move inwards 

towards the center. This will confine invasive plant 

material and seeds. 

5. If steep embankments become densely infested, 

removal should progress horizontally along the 

contours. Erosion control measures must be 

implemented at the cleared areas preferably using 

Cynodon dactylon (Couch Grass) (Granger, 2015). 

6. The north western and western portion of the Phase 

1 area must be monitored closely to ensure propagation 

does not extend into the adjacent wetland and riparian 

area.  

7. Allow for the establishment of indigenous plants 

within the area. 

Mechanical Methods 

Use of chainsaws and brush cutters. Cut IAPS must be 

removed completely from the area. 

Chemical Control* 

Use of the ringbarking and strip-barking methods on 

woody species. 

Foliar spraying on IAPS which are less than 1m in 

height**. 

*Refer to Environmental Considerations. 

**Extreme care must be taken when spraying on the 

north western and western portions of the phase 1 

area. No foliar spraying is permitted within the 

drainage lines. 

 

Ongoing monitoring* 1. Ensure the successful implementation of the IAPS 

management plan. 

Mechanical Methods 

Use of chainsaws and brush cutters. Cut IAPS must be 

removed completely from the area. 
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*This needs to be carried out on a monthly basis for a 

period of six (6) months following the completion of the 

construction phase.  

2. Monthly inspections should be undertaken by the 

appointed independent environmental auditor. 

3. Progress reports should be included in the monthly 

environmental audit report 

Chemical Control* 

Use of the ringbarking and strip-barking methods on 

woody species. 

Foliar spraying on IAPS which are less than 1m in 

height**. 

*Refer to Environmental Considerations. 

**Extreme care must be taken when spraying on the 

north western and western portions of the phase 1 

area. No foliar spraying is permitted within the 

drainage lines. 
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5.3 Environmental Considerations 

The following environmental considerations based on site characteristics must be adhered to during 

the implementation of this IAPS Removal and Management Plan: 

1. IAPS within the Invaded Wetland and Riparian area must be limited to mechanical control 

measures. Chainsaws may be used for woody species. However, extreme caution must be 

taken to ensure no indigenous species are harmed through falling branches. Also, a concerted 

effort must be made to ensure seeds or fruit from woody species are collected and removed 

from the wetland area. Chemical control measures must only be utilised on woody species. 

The use of a foliar or hand spray is not permitted in this area. Only a paintbrush must be used 

to apply herbicide following mechanical control. Extreme caution must be taken to ensure 

that no herbicide enters any water resource. 

2. All indigenous vegetation on site must be identified and clearly marked using danger tape. 

Indigenous species must not be disturbed and extreme caution must be taken to ensure no 

herbicide comes into contact with these species. 

3. The herbicides mentioned within this IAPS management plan have been approved by the 

eThekwini Metropolitan Municipality (Terblanche et al, ND). Should the contractor wish to 

use a herbicide not included in the management plan, the environmental auditor must be 

consulted prior to use. 

4. Herbicides should be kept in a safe storage area which is bunded and secured.  

5. Regular ‘toolbox talks’ and training sessions must be held which covers identification of IAPS 

and indigenous species, proper use of mechanical and chemical tools, proper use of 

herbicides and proper us of Personal Protective Equipment (PPE).  

6. When clearing species which bare seeds and/or berries which are visible to the naked eye, 

the immediate area must be surveyed to ensure that no seeds and/or berries are left on the 

ground which may regrow. 

7. No stockpiles of cut IAPS should be permitted on site. This will potentially result in further 

spread and regrowth. All cut or removed IAPS should be removed from site immediately and 

disposed of at a suitable facility. 

8. Indigenous species consistent with the KwaZulu-Natal Coastal belt and those mentioned in 

Styles (2014) report and Granger (2015) rehabilitation and conservation plan must be used 

during revegetation. 

9. Revegetation of the wetland and riparian area must be undertaken immediately after the 

removal of IAPS to maintain bank stability. It is recommended that this area be cleared during 

the dry months to limit the level of erosion until revegetation takes place.  

 

6 CONCLUSION  

GCS was appointed by Investec to compile an IAPS management plan for the proposed Brickworks 

Development located 12 kms to the north of Durban within the eThekwini Metropolitan Municipality. 

As per the EA issued on the 25th of May 2016, an IAPS management plan needed to be compiled for 

implementation. 
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The study site is falls within the ‘endangered’ KwaZulu-Natal Coastal Belt vegetation unit and 

portions of the site fall within the D’MOSS boundaries. Following the infield assessment, it was 

identified that the indigenous vegetation on site has been significantly transformed due to vegetation 

clearance, soil disturbance, construction and proliferation of IAPS. 

 

Based on the land cover classes identified, the site was divided into three (3) land cover classes for 

management purposes. This IAPS management plan requires that each land cover class be the focus 

of removal and control efforts for one month at a time. A combination of mechanical and chemical 

control measures were identified for implementation based on the type of IAPS present. Special 

environmental considerations have also been provided with emphasis placed on the wetland and 

riparian areas.  

 

The following additional recommendations have been devised to ensure the efficacy of this plan: 

 

• Monitoring of IAPS removal and control should be undertaken in the form of monthly 

inspections by the independent environmental auditor or specialist ecologist. Progress 

reports should be compiled by the independent specialist which covers the following aspects: 

o Map illustrating the area which has undergone IAPS removal, 

o Targeted IAPS which were removed, 

o Photographic evidence of IAPS removal activities that have been undertaken, 

o Any environmental incidents such as spillage of herbicide into water resources and 

proposed rehabilitation measures; and 

o A schedule of IAPS removal and monitoring activities. 

• Following the completion of Phase 1 activities, the efficacy of this IAPS removal and 

management plan should be reviewed. Should any amendments be required from ‘lessons 

learnt’, they must be incorporated into the plan. The amended plan should then be 

appropriate for the Phase 2 area.  

 

Should the IAPS removal and control measures and associated environmental considerations be 

implemented correctly, it is of the opinion of the specialist that the IAPS management plan for the 

Avoca south site will be a success.  
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ANNEXURE 1 GENERAL IAPS REMOVAL METHODS 

 
Although a variety of IAPS removal and control methods exist, not all will be applicable to the study 

site or the IAPS which was identified on site. Each removal and control method and the associated 

applicability will be discussed in the following sub-sections. 

 

Mechanical Control 

Mechanical control involves the physical removal of IAPS and include methods such as:  

• Hand pulling, 

• Felling, 

• Uprooting, 

• Ring-barking, 

• Cutting/slashing or 

• Mowing 

 

Mechanical control is both labour intensive and time consuming and would not be recommended in 

densely invaded areas. In densely invaded areas, mechanical controls can result in extensive soil 

disturbance and associated erosion. Therefore, mechanical controls are more appropriate for areas 

which are sparsely invaded and for species which do not regrow after cutting.  

 

Hand pulling 

Hand pulling involves the removal of IAPS by hand, also ensuring that the root is removed. This 

method would only be recommended in a small area which is not densely invaded. Hand pulling would 

be recommended within riparian areas where sufficient indigenous vegetation is present to provide 

for sufficient basal cover and soil cohesion. This method would only be suited to small plants where 

the roots could be pulled out intact.  

 

Manual removal using hand tools 

This method is widely used, often the most effective and promotes job creation. 

 

This method involves using hand tools such as: 

• cane knives; 

• tree loppers; and/or 

• slashers.  

 

Several manual cutting methods exist such as: 

• ringbarking; 

• cut stumping; 
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• slashing;  

• strip barking; and frilling.  

Each of the aforementioned methods have been discussed in the following sections.  

 

Ringbarking 

This method is most useful for killing large trees such as Melia azedarach and Schinus terebenthifolius 

and Tecoma stans. A cane knife is used to remove the bark and cambium in a horizontal band 

approximately 30 cm wide and about 50 cm from the ground. It would then be suggested to apply 

herbicide to the cut-area immediately after the ring-barking.  

 

Cut-stumping 

Plants with a trunk diameter of larger than 10 mm are cut as close to the ground as possible with a 

saw or cane knife. Herbicide would then need to be applied immediately after cutting. 

 

Slashing 

The seed stalks or branches of annual plants can be slashed with a cane knife. This method would be 

most effective against IAPS such as Arundo donax and Coix lacryma-jobii. Generally, this method 

reduces the presence of viable seeds which will germinate in the new season. However, it would be 

recommended to scan the ground following slashing and to pick-up any remaining or fallen seed pods. 

This method would be recommended for the removal of suitable IAPS within riparian and wetland 

areas as this method does not involve the use of herbicide.  

 

Strip-barking 

This method involves the complete removal of bark from large trees from about 1 meter (m) down 

to the base of the trunk. This method would also be suited to IAPS such as Melia azedarach and 

Schinus terebenthifolius and Tecoma stans. Herbicide would then need to be applied immediately 

after strip-barking. 

 

Frilling 

Small trees can be frilled by cutting an angled groove into the bark and cambium right the way around 

the tree trunk using a cane knife or axe. Herbicide is then applied into the grove which kills the tree 

as it seeps into the cambium tissue. This method is best suited to killing small trees. 

 

Table 7-1 provides an outline of the advantages and disadvantages of the various methods discussed 

above.  
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Table 7-1: Advantages and disadvantages of manual removal using hand tools. 

Advantages  Disadvantages 

Effective in small areas with low invasions. Not suitable for large areas with dense invasions. 

Becomes costly with no effective impact. 

High job creation. Time consuming as opposed to other control 

methods. 

No contamination of surrounding water resources as 

herbicide is applied directly to the IAPS.  

If no herbicides are used then the manual control 

techniques will need to be executed very well to 

ensure success.  

 

Manual removal using mechanized tools 

The two (2) main mechanized tools used in IAPS removal are brush-cutters and chainsaws. Brush-

cutters are best used for low growing thickets of IAPS such as Chromolaena odorata and Lantana 

camara. In order to ensure that brush-cutting is effective, it is recommended that herbicide be 

applied to the cut area.  

 

A chainsaw is best used for large IAPS such as Melia azedarach and Schinus terebenthifolius and 

Tecoma stans. Chainsaws allow for larger logs to be cut into smaller and more manageable lengths 

for transport. It is recommended to cut larger IAPS as low as possible and to apply herbicide to any 

remaining stump to ensure no regrowth occurs.  

 

Table 7-2 provides the advantages and disadvantages of using the abovementioned control methods.  

 

Table 7-2: Advantages and disadvantages of manual removal using mechanised tools. 

Advantages  Disadvantages 

Dense areas of IAPS can be cleared in a timeous 

manner. 

Cost of equipment, fuel and servicing.  

Reduced labour costs.  Requires specialized training and more personal 

protective equipment (PPE) than other control 

methods. 

 

Chemical Control 

Chemical control involves the use of herbicides to combat targeted IAPS. It is important to select the 

most appropriate herbicide and to ensure operators are sufficiently trained in their application. 

Inappropriate use of herbicide can contaminate surrounding water resources and downstream 

environments. This is of particular importance for herbicides with a high soil residual effect.  

 

Herbicides are classified into two (2) classes, namely selective and non-selective. A selective 

herbicide targets a specific group of plants. For instance, a herbicide intended for broad leaf plants 

will not have an impact on grass species. In contrast, non-selective herbicides will kill any plant that 
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it comes into contact with. A non-selective herbicide would therefore not be suitable for areas where 

indigenous plant species are present. The various chemical control methods available have been 

discussed in the following sections. Although high pressure spraying and aerial spraying are additional 

alternatives, they were not deemed appropriate for this IAPS management plan and will not be 

discussed.  

 

Foliar spraying 

The method makes use of a knapsack sprayer to sprays IAPS which are below 1m in height such as 

Canna indica, Lantana camara and Chromolaena odorata. Leaves are sprayed to the point of run-off. 

Foliar spraying is generally regarded as a cheaper method than cut stump treatment because fewer 

people are required to treat larger areas. However, this control measure requires large volumes of 

water and would only be practical in areas where water is available.  

 

Handheld spraying 

Handheld spraying involves using a handheld sprayer to apply herbicide after ringbarking, cut-

stumping, strip-barking and frilling.  

 

Table 7-3 provides the advantages and disadvantages of using the abovementioned control methods. 

 

Table 7-3: Advantages and disadvantages of manual removal using chemical control measures. 

Advantages  Disadvantages 

Results of IAPS management will be achieved within 

a shorter time frame. 

Herbicides can be costly 

Large areas can be treated in a timeous manner.  The use of herbicides may contaminate sites used for 

potable water and aquatic ecosystems. 

Complements mechanical control measures thereby 

increasing the effectiveness of IAPS control activities.  

May impact on non-target, indigenous plants.  

 Speciliased training and certification is required for 

the use of herbicides.  
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ANNEXURE 2 SPECIES SPECIFIC REMOVAL METHODS 

Target IAPS Removal and Management 

Technique 

Herbicide Herbicide Common Trade 

Name and (Estimated Litre per 

Hectare) 

Comments 

Coix lacryma-jobii 

Pennisetum purpureum 

Mechanical Control:  

Use of slashers and brush 

cutters. 

 

Chemical Control: 

Foliar spraying following initial 

mechanical removal. 

Fluroxypyr 80 + Picloram 80 g/l 

ME 

Plenum (2.25l per hectare) The initial clearing should 

involve the use of slashers and 

brush cutters to reduce the 

height of the grasses to as low 

as possible. 

 

Follow up chemical control will 

be required to ensure cut 

grasses do not resprout. 

 

Coix lacryma-jobii should only 

be cleared using these methods 

in terrestrial areas.  

Metsulfuron methyl 600g/kg WP Brushoff (0.75l per hectare) 

Triclopyr 480g/L EC Garlon (1.125l per hectare) 

Arundo donax 

Coix lacryma-jobii 

Mechanical Control:  

Use of slashers and brush 

cutters. 

Not Applicable. Not Applicable.  Where these species occur 

within wetland areas, only 

mechanical control should be 

carried out.  

 

Any use of herbicides on these 

species is not permitted as it 

may contaminate the 

surrounding water resources.  
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Ageratum conyzoides 

Ageratum houstonianum 

Ambrosia artemisiifolia 

Argemone ochroleuca 

Canna indica 

Catharanthus roseus 

Chromolaena odorata 

Cirsium vulgare 

Commelina benghalensis 

Conyza canadensis 

Conyza sumatrensis 

Lactuca serriola 

Lantana camara 

Leucas lavandulifolia  

Passiflora foetida 

Passiflora subpeltata 

Pereskia aculeata 

Ricinus communis 

Rivina humilis 

Senecio madagascariensis 

Senna didymobotrya 

Solanum torvum 

Tagetes minuta 

Tithonia diversifolia 

Mechanical Control:  

Use of slashers and brush 

cutters. 

 

Chemical Control: 

Foliar spraying following initial 

mechanical removal.  

Fluroxypyr 80 + Picloram 80 g/l 

ME 

Plenum (2.25l per hectare) The initial clearing should 

involve the use of slashers and 

brush cutters to reduce the 

height of the IAPS to as low as 

possible. 

Follow up chemical control will 

be required to ensure cut IAPS 

do not resprout. 

 

It is imperative that following 

the initial clearing that any 

excess seeds or berries from 

the IAPS are collected and 

discarded of. This will further 

reduce the potential for 

regrowth. 

Metsulfuron methyl 600g/kg WP Brushoff (0.75l per hectare) 

Triclopyr 480g/L EC Garlon (1.125l per hectare) 

Anredera cordifolia Mechanical Control:  

Use of slashers. 

 

Fluroxypyr 80 + Picloram 80 g/l 

ME 

Plenum (2.25l per hectare) 
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Chemical Control: 

Foliar spraying following initial 

mechanical removal. 

Metsulfuron methyl 600g/kg WP Brushoff (0.75l per hectare) Initial clearing should take 

place using slashers. Efforts 

should be focused at the roots 

of this species. Cut vines should 

then be removed by hand where 

possible. 

 

Foliar spraying should only take 

place where vines have been 

entangled amongst other IAPS 

species.  

Triclopyr 480g/L EC Garlon (1.125l per hectare) 

Bauhinia variegata 

Cestrum laevigatum 

Eucalyptus camaldulensis 

Eucalyptus citriodora 

Ficus benjamina 

Leucaena leucocephala 

Litsea glutinosa 

Melia azedarach 

Mimosa pigra 

Morus alba 

Psidium guajava 

Schinus terebenthifolius 

Sesbania punicea 

Solanum mauritianum 

Syzygium cumini 

Tecoma stans 

Wedelia trilobata 

Mechanical Control: 

Where possible, woody species 

should be cut using a chainsaw. 

 

In other areas ringbarking, cut-

stumping, strip-barking and/or 

frilling to be used.  

 

Chemical Control: 

Handheld spraying following 

initial mechanical control.  

Fluroxypyr 80 + Picloram 80 g/l 

ME 

Plenum (2.25l per hectare) Initial clearing should take 

place using chainsaws in open 

areas. In more confined areas, 

alternative mechanical control 

measures should be 

implemented. Caution must be 

taken when using a chainsaw 

near indigenous plant species. 

Handheld spraying is only 

permitted in areas that are not 

within a close proximity to a 

water recourse. In wet areas, 

herbicide should only be applied 

using a paint brush. Caution 

must be taken to ensure no 

herbicide enters the water 

resources. 

Metsulfuron methyl 600g/kg WP Brushoff (0.75l per hectare) 

Triclopyr 480g/L EC Garlon (1.125l per hectare) 
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