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A Rehabilitation and Conservation Management Plan for the Proposed Rohill Business Estate, 
Red Hill, eThekwini Municipality, KwaZulu-Natal 
 
1. Introduction 
A proposal is in the process of being compiled in support of the application which is to be made to develop the 
business estate which is to be known as the Rohill Business Estate, Red Hill, on the property described as Rem. 
of Erf 3481, Durban North. 
 
Examination of historical imagery available in Google Earth reveals that in 2001, with the exception of a small 
quarry (Q1) located ca.200m NE of Point A (Figure 1), the property was used for growing sugar cane.  
 
In April 2011, not only had the extent of the earlier quarry expanded considerably but a second larger quarry (Q2) 
was in the process of being created ca.400m east of Point A.   
 
By November 2012 a third quarry (Q3) had been created ca.200m east of Point A. 
 
The most recent Google Earth imagery (23/06/13) reveals that most of the land below the ca.65m contour interval 
and the eastern margin of the main drainage line which runs through the property was no longer being cultivated. 
However, sugar cane was still being cultivated on the remainder of the property. 
 
A site visit on 09 May 2014 revealed that the area, in which the second quarry had been created, together with the 
land below the eastern 65m contour which had been allowed to remain fallow, was extensively invaded by a wide 
variety of alien problem plant species of which Chromolaena (C. odorata) was particularly conspicuous. 
 
Many large trees of Syringa (Melia azedarach), which were heavily in fruit, were conspicuous along the main 
channel of the drainage line which runs across most of the property and in the tributaries of this drainage line. 
 
During the same visit, operations were in progress to remove clay for brick-making along the NW boundary (Q4) 
between the location of the former homestead and Point B (Figure 1). 
 
From the perspective of rehabilitating the property after it has been developed as a business estate the 
information presented above is relevant for the following reasons: 

� At least the last 10 years, but since sugar cane has been cultivated in the area for at least the last 100 
years, this will have raised the fertility status - especially in the topsoil, but also in the subsoils - to levels 
which are significantly higher than existed prior to cultivation and probably also in nearby remnants of 
indigenous forest and secondary grassland. 

� Cultivation, followed by the recent reversion to fallow ground on a portion of the property, together with the 
abundance of alien problem plant species which have invaded along the drainage lines has created a 
significant control problem on the property. 

� The removal of quarried material from the property will, in these areas, have resulted in changes in soil 
characteristics such as depth and texture. 

 
These conditions have an important bearing on the rehabilitation of the property. 
 
2. Terms of Reference 
“Compile a rehabilitation and conservation management plan to guide the process of rehabilitating open portions 
of land at the proposed Rohill Business Estate. This plan to include recommendations on best revegetation and 
management with aim of achieving a recreational space and private or public conservation servitude with 
ecological corridor and linkage services.” 
 
 



 2 

3. Location 
The property, which is ca. 59.6ha in extent, is situated ca.3km WNW of Virginia Airport in the suburb of Red Hill 
(Figures 1a & b).  
 

Figure 1a. General location of Rem. of Erf 3481, Durban North. 
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Figure 1b. Boundaries and selected features of Rem. of Erf 3481, Durban North. Q1 – Q4 are quarry sites. 
 
4. Environmental features 
4.1 Climate 
Rainfall and temperatures (Figures 2a & 2b) are such that in most years climatic conditions on the property should  
be adequate for plants to grow successfully between the middle of September and mid-April without the need for 
supplementary irrigation.  
 
Sufficient rain may also occur during May and August however not only is rainfall variable during these months but 
temperatures are also likely to have declined below optimum for species which prefer a coastal sub-tropical 
climate between mid-April and early September. 
 
A further factor is that during this period day-lengths are shorter than between mid-October and mid-March and 
this may disadvantage species which prefer long day-lengths.  
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Figures 2a & 2b. Mean monthly total rainfall, numbers of rainfall days per month, highest and lowest temperatures 
recoded at Virginia Airport. (source: http://www.worldweatheronline.com/v2/charts.aspx?q=VIR). 
 

Figure 3. Wind speed and direction for Virginia Airport for the period 
1998 – 2007. (SDP 2009). 
 
Note that most strong winds blow from either the NE and ENE with 
slightly less strong winds blowing form between south and SW. 
 
SDP (2009) points out that “wind speeds greater than 5.6 m/s 
(turquoise, green, blue) have the potential to move sand particles”. 
 
While this point is especially relevant for topsoils of the Berea Red 
Formation – especially if they are dry – it must also be borne in mind 
that less-strong winds are capable of inducing water stress in plants 
especially during the drier months of the year and even during the rainy 
season if prolonged periods of no rain occur. 

 
The eThekwini Spatial Development Framework (SDF) (Ethekwini Municipality 2013) states that: “Temperatures 
in Durban are likely to increase by 1.5⁰C and 2.5⁰C by 2065 and by 3.0⁰C and 5.0⁰C by 2100. Projected annual 

rainfall changes are likely to include an increase in aggregated rainfall by 2065 with an increase of up to 500 mm 
by 2100. This increase is likely to be manifested as an increase in extreme rainfall events and stream flow 
intensity across the municipal area with prolonged dry spells between rainfall events.” 
 
4.2 Geology 
Profiles exposed at quarry sites Q2 and Q3 reveal that at least in these areas the underlying geology comprises 
shales of the Pietermaritzburg Formation of the Ecca Group (Johnson et al. 2009) while the map in Beater (1957) 
indicates that the same formation underlies the entire property. 
 
At least along the crests of ridges red sand characteristic of the Berea Formation appear to be present. 
 
4.3. Terrain 
The topographic maps and cross sections which have been prepared for the project clearly indicate the undulating 
and in places steep slopes which occur on the property. 
 



 5 

These features are illustrated in the panorama of photographs (Figures 4a – 4d) taken from a point which 
coincided more or less with the label Q4 in Figure 1. 
  

Figures 4a & 4b. Views looking NE and more-or-less due east from label Q4 in Figure 1. The extent of invasion by 
alien problem plants in the foreground and distance is evident in both photographs. A large specimen of Syringa, 
heavily in fruit, is indicated by the arrow in the right-hand photograph. (09/05/14).  
 

Figures 4c & 4d. Views looking SE and south from the position of label Q4 in Figure1. In the left-hand photograph 
the abundance of Syringa along the drainage line is clearly visible by the abundance of yellow-coloured fruit which 
is characteristic of this species. The view in the right-hand photograph illustrates the earthworks which had 
recently commenced in Q4. The deep red colour of the exposed soil in the foreground suggests that at least the 
crests of the hills on the property are covered with red sand, characteristic of the Berea Formation. (09/05/14). 
 
4.3 Soils 
Based on drawings which have been prepared to show the extent of the development which is contemplated on 
the property it is evident that pronounced perturbation of top and sub-soil will occur over most of the area. This 
includes the main drainage channel where soils will be disturbed locally in order to install structures such as box 
culverts. Consequently, no attempt was made to classify and map the soils that are present on the property for 
this report. 
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The only area where existing drawings indicate that soils may be somewhat less severely perturbated is within the 
100m-wide open space which is proposed along the eastern boundary of the property. 
 
Figure 3d suggests that at least the crests of the hills in the vicinity of the western boundary of the property are 
covered by Berea Formation red sand. 
 
This deposit was not evident in the vicinity of Q2 or Q3 nor the area in which soil samples were collected. 
However it may have either been removed in the course of quarrying. 
 
Beater (1957) provides data that clay content of unconsolidated Berea Formation red sand is unlikely to exceed 
10% within ~100cm of the surface. However, in consolidated red sand similar levels of clay are likely to occur in 
the first ~30cm but, with increasing depth, clay content may increase to ~40%. 
 
Similar values for clay content in both top and subsoils are given by Dunbar (2008) for a site at Ballito while Rust  
et al. (2005) who in pointing out the highly heterogeneous physical composition of Berea red sands stress in 
“particular the wide variation in clay content from less than 5 % to greater than 40 %.” They also note that 
“collapse has been recognised, particularly with low clay content, but that it has been rare below depths of 5m.” 
 
Given that excavations are likely to produce larger volumes of subsoil than topsoil it is reasonable to assume that 
if the two soils become mixed, the clay content of such mixtures will be higher than what is characteristic of 
topsoils. Consequently such mixtures are likely to have a high level of fertility due largely to the long period during 
which inorganic fertilizers are likely to have been applied on the property. Mixtures of top and subsoils will also be 
likely to have increased water-holding capacities. 
  
The soils are likely to be acid (pH 5.8 – 6.8). 
 
Beater (1957) draws attention to the high potential of Berea Formation red sands to erode rapidly as a result of 
runoff and exposure to wind when the vegetation cover is removed. 
 
Similar opinions are expressed by Dunbar (2008) who states that “The loose (Berea Formation) sands are 
easily eroded during periods of heavy rainfall” and November (2014) who states that “Berea sand is also 
considered as highly erodible.”  
 
4.4 Vegetation 
The map (1: 1million) of the vegetation of southern Africa compiled and described by Mucina & Rutherford (2006) 
shows that most of the property occurs within the vegetation unit CB3: KwaZulu-Natal Coastal Belt. The 
vegetation which occurs along the main drainage channel coincides with unit AZa7: Subtropical Alluvial 
Vegetation while the patch of indigenous forest which adjoins the NE corner of the property is classified as FOz7: 
Northern Coastal Forest.  
 
At a more detailed scale of 1:250 000 the vegetation map of KwaZulu-Natal which has been compiled by 
Ezemvelo KZN Wildlife reveals that most of the property occurs within vegetation type KwaZulu-Natal Coastal Belt 
Grassland. The vegetation along the main drainage channel forms part of a small portion mapped as Subtropical 
Alluvial Wetlands while the adjacent patch of forest as Southern Moist Coastal Lowlands Forest. 
 
It is important to appreciate that Mucina & Rutherford’s map identifies units of potential natural vegetation and not  
what actually occurs in an area although in describing the various units they do provide brief descriptions of 
anthropomorphic changes that may have occurred. 
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In similar vein, the Ezemvelo KZN Wildlife map also identifies various types of indigenous vegetation. However, in 
addition to information which is included in the database which underpins this map an additional map identifies the 
areas of transformed vegetation in the province.  
 
Given the terms of reference for this report, the above two maps provide a broad background for considering the 
direction i.e. non-indigenous vs indigenous (or some proportion of both) which rehabilitation and landscaping 
could take on the property.  
 
However more detailed and specific information is to be found in the maps and database which have been 
compiled for the Durban Metropolitan Open Space System (D’MOSS) by eThekwini’s (Durban’s) Environmental 
Planning & Climate Protection Department. 
 
At this juncture attention is drawn to the following extracts from the 2012/14 eThekwini SDF report. 

 
“Habitat destruction (or land transformation), invasive alien species, and pollution, are widely regarded as the greatest threats 
to biodiversity and the associated delivery of ecosystem services. At present a mere 14% of the D’MOSS area is protected 
(e.g. through appropriate conservation zoning, conservation servitudes, land acquisition) whilst only 9.3% of D’MOSS is 
managed for conservation. Increasing the total area of D’MOSS that is protected and managed for conservation is critical if 
the biodiversity of the EMA, and its associated EGS, are to be protected.” 
  
“Invasive alien plants in South Africa now infest over 20 million hectares, as reported by the Agricultural Research 
Council (ARC). The report, released in July 2010, was commissioned by the Department of Water Affairs. A 
recent survey by the EM found that as much as 48% of selected conservation areas were infested with invasive 
alien plants. Many alien plant species are predicted to expand their density and distribution under climate change 
scenarios, thereby impacting further on local biodiversity. It is acknowledged that current indigenous biodiversity 
will be a critical lifeline to humans should the various predicted climate change scenarios unfold.” 

 
“Results from bio-monitoring programmes focusing on the rivers and estuaries of Durban have revealed that these 
ecosystems are in a particularly poor state.” 
 
“Given the current threats to biodiversity, and the pending impacts anticipated as a result of climate change, the EM must 
urgently invest in protecting, restoring and managing ecosystems to enhance adaptive capacity in a cost-effective and 
sustainable manner.” 
 

“In this regard, two large, municipal-funded implementation programmes, namely the working for Ecosystems 
Programme and the Working on Fire Programme have been established. Both offer not only Ecosystem-based 
adaptation (EBA) advantages (through Invasive Alien Plant control and ecosystem management) but also 
employment and skills development opportunities for previously unemployed members of local communities. In 
addition, reforestation of transformed areas, either previously cleared for agriculture (sugarcane) or, in forests 
damaged by fire and resource harvesting, is in progress.” 
 
The map which follows (Figure 5) is a portion of the D’MOSS vegetation map which, together with digital aerial 
photography taken for eThekwini Municipality in 2012, was used to identify areas in the immediate vicinity of the 
property which have been identified by eThekwini’s Environmental Planning & Climate Protection Department and  
might constitute and “ecological corridor of linked services.” 
 
4.5 Fauna 
The assessment of the fauna that does and may occur on the property has been compiled by Strategic 
Environmental Focus (SEF), Pty. Ltd (2014) and made available to the writer. 
 
In summary the report prepared by SEF records that the following fauna occur within the Quarter Degree Grid Cells 
(QDGCs) 2930DD; 2931CA & 2931CC2931. The property occurs within QDGC CC2931. 
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Table 1. Summary of numbers of species present in Quarter Degree Grid Cells considered in SEF (2014), recorded on 
Rem. of Erf 3481, Durban North and identified as being present or potentially present in the linkage corridor 
identified for this report by the Ezemvelo KZN Wildlife Strategic Environmental Assessment, 2000. (Ezemvelo 
categories and numbers indicated in italics).  

Faunal 
category 

Number spp. in QDGCs 2930DD; 
2931CA & 2931CC2931 and 
linkage corridor 

Number spp. present on 
site 

Birds 59  of conservation concern 64 (6 RSA endemics) 
Mammals 93 6 confirmed, 3 

high/confirmed, 24 high 
Amphibia 41 1 confirmed, 11  high 
Reptiles 77 0 confirmed, 20 high. 
Fish 7 ? 
Butterflies 1 ? 
Hanging flies 1 ? 
Crustaceans 1 ? 
Gastropods 2 ? 
Millipedes 3 ? 
Annelids 1 ? 

 
5. Constraints  
In formulating a rehabilitation plan for the proposed development, and implementing it, the following constraints 
need to be considered. 
5.1 Alien plant invasions 
As has already been pointed out, the main drainage channel in particular, but also those portions of the property 
which are not presently under sugar cane, are intensively invaded by a wide variety of alien plant species. 
 
The following, which is far from being a comprehensive list but rather a list of the most conspicuous species which 
were seen during two site visits in May 2014  include the following:   Bindweed (Convolvulus sagittatus subsp 
sagittatus: not listed but potential 1b), Common Ipomoea (Ipomoea cairica 1/1b), Blue Morning Glory (Ipomoea  
indica 1/1b), Brazilian Pepper Tree (Schinus terebinthifolius 1/1b), Chromolaena/Triffid Weed (Chromolaena 
odorata 1/1b), Balloon Vine (Cardiospermum grandiflorum 1/1b), Canna (Canna indica 1/1b), Castor Oil Bush 
(Ricinus communis var. communis 1/1b), Common Morning Glory (Ipomoea purpurea 3/1b), Giant Reed (Arundo 
donax 1/1b), Guava (Psidium guajava 3/1b), Indian Laurel (Litsea glutinosa 1/1b), Lantana (Lantana camara 
1/1b), Mango (Mangifera indica: not listed, but spread by humans and monkeys especially in coastal areas), 
Mexican Sunflower (Tithonia diversifolia 1/1b), Milkweed (Gomphocarpus physocarpus: not listed but potential 
1b), Moonflower (Ipomoea alba 1/1b), Mulberry (Morus alba 3/2), Peanut Butter Cassia (Senna didymobotrya 
3/1b), Red Sesbania (Sesbania punicea 1/1b), Red rivergum (Eucalyptus camaldulensis  2/1b), E. citriodora 
(listed in Conservation of Agricultural Resources Act as Corymbia citriodora and as being “Under Surveilance”), 
Scarlet Morning Glory (Ipomoea hederifolia: not listed but potential 1b), Senecio polyanthemoides (not listed but 
abundant invader of fallow sugar cane lands on KZN coast),  Syringa (Melia azedarach 3/1b), Yellow Bells 
(Tecoma stans 1/1b) 
 
The symbols which follow each biological name indicate, in the case of the first numeral,  the categorisation of the 
species in terms of the Conservation of Agricultural Resources Act (CARA) of 1983 (Act 43 of 1983) and, in the 
case of the numeral, which in some instances is accompanied by a lower-case letter, the categorisation of the 
species in terms of revisions which have been proposed to the List of Declared Weeds and Invader Plants in 
CARA by the National Environmental Management Biodiversity Act (NEMBA) of 2004 (Act 10 of 2004), and the 
subsequent amendments which have been made to NEMBA. 
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CARA categories: 
“Category 1: Plants are prohibited and must be controlled. 

Category 2: Plants (commercially used plants) may be grown in demarcated areas, provided that there is a permit and 

that steps are taken to prevent their spread. 

Category 3: Plants (ornamentally used plants) may no longer be planted; existing plants may remain, except within the 

flood line of watercourses and wetlands, as long as all reasonable steps are taken to prevent their spread.” (Bromilow 
2010) 
  
NEMBA categories 

• 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. The owner of the property must control Category 1a plants on the 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 widespread major invaders that may need government 

assistance to remove. All Category 1b species must be contained by a management programme. In many cases 

Category 1b species already fall under a government sponsored management programme. 

• Category 2: These are invasive species controlled by area. If present in a garden they can remain, but only with 

a permit, which is granted under very few circumstances. All breeding, growing, moving, selling is banned without a 

permit. 

• Category 3: These are invasive, usually ornamental species that are permitted on a property but may no longer 

be planted or sold. If present on a property the owner must control them. In riparian zones or wetlands all Category 

3 plants become Category 1b plants. (Bromilow 2010, Montgomery 2014). 

The following sections of NEMBA have relevance for this rehabilitation plan: 

“73.   Duty of care relating to listed invasive species 

 (2) A person who is the owner of land on which a listed invasive species occurs must- 

(a) notify any relevant competent authority, in writing, of the listed invasive species occurring on that land; 

(b) take steps to control and eradicate the listed invasive species and to prevent it from spreading; and 

(c) take all the required steps to prevent or minimise harm to biodiversity. 

75. Control and eradication of listed invasive species 

(1) Control and eradication of a listed invasive species must be carried out by means of methods that are appropriate for 

the species concerned and the environment in which it occurs. 

(2) Any action taken to control and eradicate a listed invasive species must be executed with caution and in a manner 

that may cause the least possible harm to biodiversity and damage to the environment. 

(3) The methods employed to control and eradicate a listed invasive species must also be directed at the offspring, 

propagating material and re-growth of such invasive species in order to prevent such species from producing offspring, 

forming seed, regenerating or re-establishing itself in any manner.” 
 

As can be seen from the list of 25 alien and problem plant species recorded during the two site visits in May 2014,  
14 are Category 1/1b species, four are 3/1b, one 3/2, four as not listed but potential 1b and one not listed but an 
abundant weed in fallow sugar cane land in the coastal areas of KwaZulu-Natal and one not listed. 
 
Categorisation is based on the Draft Alien and Invasive Species Lists, 2014, Government Notice 78 of 2014 of 
NEMA 2004. 
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Figure 5. Seven alien problem plant species can be seen in this photograph taken looking NE towards the point at 
which the main drainage line exists the property: A Solanum mauritianum, B Senna didymobotrya,  
C Cardiospermum grandiflorum, D Ipomoea  indica, E Melia azedarach, F Mangifera indica and G Chromolaena 
odorata. The abundance of yellow-brown fruit on the trees of M. azedarach are clearly visible.(16/05/14). 
 
5.2 Old sugarcane land: possible levels of residual herbicides, fertilizers, soil seed bank and perturbation 
of top and subsoils 
5.2.1 Herbicides 
Until very recently almost the entire property was under sugar cane which was grown on a commercial scale. 
Indeed,  approximately 50% of the property is  still being used for this purpose. 
 
McMartin (1948) reports that “In 1859 Victoria County had 2,039 acres under cane and 9 mills: the largest estate 
was at Tongaat with 250 acres under cane; the County of Durban had 1,957 acres and 15 mills,….” 
 
Beater’s (1957) map of Soil Groups of the Sugar Estates of the North Coast of Natal shows that the property 
formed part of the Natal Estates. A small portion on the western side of the property was mapped as “soils derived 
from “Middle Ecca sediment” while the remainder of the property was mapped as “soils derived from Recent 
Sands (Red)” 
 
The Natal Estates was founded by Sir Marshall Campbell in 1895 (Campbell 2004); however, it appears that 
sugar cane may have been cultivated on the property at least five years before this date 
(molegenealogy.blogspot.com/.../sugar-and-natal-pioneers-harrison.html). 
 
In late 1962, The Natal Estates were bought out by Sir. J L Hulett & Sons but, very soon thereafter, Hulett & Sons 
were in turn taken over by a consortium of the C G Smith Group and the Tongaat Sugar Company and in  1982 
became The Tongaat Hulett Group Limited (www.huletts.co.za/au/history/begining.asp). Tongaat Hulett are the 
current owners of Rem. of Erf 3481, Durban North. 
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The above very truncated history of the development of the property reveals that at least a large portion of it has 
been cultivated for sugar cane since at least the mid-1890s.  

The first trials to examine the response of sugar cane to inorganic fertilizers in KwaZulu-Natal were undertaken in 
1928 (Dodds & Fowlie 1931, Dodds & Colepeper 1940). However, the use of various forms of ‘compost’ and 
green manuring were part of commercial sugar cane farming practices in KwaZulu-Natal from at least the early 
1920s (Edelman 1924).   

In the 1950s, various chemicals, such as ethylene dibromide in the case of eelworm, were being used to control 
organisms which were found to adversely affect growth and quality of sugar cane (Dick 1961) 
 
In the early 1960s weeds were controlled by a variety of mechanical methods but, by 1963, the results of trials 
which had been set up in 1962 to test chemical herbicides, which included 2-4-D, to control weeds in sugar cane 
plantations in KwaZulu-Natal were being reported (Thompson & Gosnell 1963). 
 
How long after the dates indicated above inorganic what types, amounts and frequencies of fertilizers, pest and 
disease-control chemicals and herbicides may have  been used to manage sugar cane grown on the property is 
unknown. However, given that the companies that have owned the property were, and are, regarded as amongst 
the leaders in the commercial sugar cane farming industry, and that it is only a few kilometers distant from the 
Mount Edgecombe Sugar Research Station where much of the specialist expertise is located, it is reasonable to 
assume that such items have been used on the property for at least fourty years. 
 
This does not imply that the same types and/or brands of fertilizers, pest and disease-control chemicals and 
herbicides were used ever since they became commercially available. Indeed it is clearly evident from several 
chapters in Meyer et al (2013) that products which were more effective and less likely to cause environmental 
harm replaced earlier products. However, the fact remains that a variety of inorganic chemicals have very likely 
been used in the growing of sugar cane on the property for a long time and to what extent residual amounts of any 
of these chemicals may currently be present in the soils at levels which could either frustrate rehabilitation and/or, 
if they were released, harm the wetland biota  is unknown. 
 
No attempt has been made to establish the identities of any of these items that were either used at some time in 
the past or are currently used to manage sugar cane on the property. However, in a discussion with Dr. P. 
Campbell of the SA Sugarcane Research Institute it emerged that Roundup®, Hexazinone and Diuron (a ureas 
herbicide)  are three chemicals that      are currently widely used in the sugar cane industry and therefore that one 
or more of these may have been – or is/are – still being used on the property. 
 
Roundup® (glyphosate) is one of a several herbicides that have been used in the management of sugar cane, for 
several decades and is still in use (Campbell 2008). 
 
A limited Google Search of literature on the world wide web revealed different views regarding the short and long-
term effects of Roundup® depending on the organisms being considered. 
 
For example Relyea (2005) found that, “After three weeks, Roundup® killed 96–100% of larval amphibians 
(regardless of soil presence). One day after a direct overspray of Roundup® in laboratory containers to three 
species of anurans 68–86% of juvenile amphibians died. These results suggest that Roundup®, a compound 
designed to kill plants, can cause extremely high rates of mortality to amphibians that could lead to population 
declines.” This finding is not entirely surprising given that in the case of Roundup Ultra2® Liquid Herbicide, 
Monsanto Canada Inc (2010) states “Do not apply to any body of water. Avoid drifting of spray onto any body of 
water or other non-target areas (including wetlands)”. 
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Since the late 1970’s, glyphosates –  of which Roundup® is but one herbicide in which glyphosate is the active 
ingredient – have been used in the industry in South Africa to promote early ripening in sugar cane (Donaldson & 
Van Staden 1989). 
 
In contrast, Roundup® has also for a considerable time been used to control Kweek/Bermuda/Couch Grass 
(Cynodon dactylon) in sugar cane plantations in KwaZulu-Natal (Campbell 2008). 
 
McCloskey & Wright (1998) found that three consecutive years of applying various concentrations of Roundup® 
around the bases of lemon trees in an orchard had no ill effects on flowering and fruit production.  
 
Recent discussions with a landscaping contractor who was involved in the development of a housing estate on the 
KwaZulu-Natal north coast on land which had for many years been a commercial sugar plantation yielded 
information that stunted growth which appeared in a number of indigenous trees a few years after they were 
planted was ascribed to the residual effects of herbicides in the soil. 
 
This does not imply that if one or more herbicides were responsible for such stunted growth that Roundup® was 
the ‘culprit’. Indeed, other herbicides which are often used to control a variety of weed species in sugar cane 
plantations in the coastal areas of KwaZulu-Natal may contain either hexazinone or diuron as the active 
ingredients.  
 
Turner (2013) states that glyphosate has a low leaching potential in sand and clay and poses a low environmental 
risk to rats, birds and bees but a high risk to fish and daphnia. 
 
In the case of Hexazinone, a triazene herbicide, Quagliaroli (2011) states: “The active ingredient, hexazinone, in 
this product is known to leach through soil into ground water under certain conditions as a result of agricultural 
use. Use of this chemical in areas where soils are permeable, particularly where the water table is shallow, may 
result in ground-water contamination.” 
 
Tu et al. (2001) state that hexazinone “is not readily adsorbed by sediments and can remain mobile in the 
environment until metabolized by microbes and that in aerobic soils it is degraded primarily through microbial 
metabolism with an average half-life of 90 days in soils and water.” However, Zandvoort (1989 in Tu et al. 2001) 
“concluded that the slow degradation of hexazinone in soils could result in contamination of deep soil layers. In 
support of this conclusion, Feng et al. (1992) reported hexazinone and its metabolite residues leached to 130 cm 
and were still detectable two years after application in northern Alberta.” 
 
Turner (2013) states that hexazinone has a very high leaching potential in sand and poses a high environmental 
risk to rats, a low risk to birds and bees and a medium risk to fish and daphnia. 
 
Drexel Chemical Company (2006), manufacturers of DIURON 80, a ureas herbicide, state that “Injury to or loss of 
desirable trees or other plants may result from failure to observe the following: Do not apply (except as 
recommended for crop use), or drain or flush equipment on or near desirable trees or other plants or on areas 
where their roots may extend, or in locations where the chemical may be washed or moved into contact with their 
roots. Do not use on home plantings of trees, shrubs or herbaceous plants, nor on lawns, walks, driveways, tennis 
courts or similar areas.” These instructions also state that DIURON 80 “may be applied to soil prior to emergence 
of weeds to control susceptible weed seedlings for an extended period of time; the degree of control and duration 
of effect will vary with the amount of chemical applied, soil texture, rainfall and other conditions. Soils high in clay 
or organic matter require higher dosages than soils low in clay or organic matter to obtain equivalent herbicide 
performance.” 
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Moncada (nd,) reported that “The commonly reported average field dissipation half-life (for Diuron) is 90 days, 
although such half-lives are typically highly variable.” She also reported that Diuron is moderately toxic to fish and 
to aquatic invertebrates toxic to fish and aquatic invertebrates.  
 
Turner (2013) states that Diuron has a high leaching potential in sand and clay and poses a low environmental 
risk to rats and bees, a medium risk to birds and a high risk to fish and daphnia. 
 
From this very cursory investigation of information available on the world wide web and texts such as Meyer et al. 
(2013), it appears that at least some herbicides, which may have been, or still are being used to manage the 
sugar cane on the property may have adversely affected biota which once occurred or are still present. 
 
Cornish & Burgin (2005) state that “With respect to species sensitivity, there is little published information on the 
susceptibility of woody plants to glyphosate, and none that we know of for species typically used in ecological 
restoration.”  
 
More recently, and in regard to the sugar cane industry in RSA in particular, Donaldson (2013 in Meyer et al  
2013) states that: “The misconception that these chemicals (i.e. herbicides that are used at low concentrations as 
‘ripeners’ and other chemicals which have been developed for this specific purpose) are environmentally ‘safe’ is 
based on either the low dosages used (herbicide types) or that the products only affect plant growth. When 
compared with herbicide usage they therefore appear to be a low risk to the environment. While glyphosate is 
commonly incorrectly purported to be rapidly degraded by soil organisms it is considered to be ‘extremely 
persistent’ by the EPA of the USA where it has been calculated to have a half life of 100 days in field conditions, 
and in laboratory studies was shown to reduce plant resistance to disease and reduce growth of nitrogen-fixing 
bacteria.” 
 
The information presented in Turner (2013) in particular; together with the following: (a)  the high sand and low 
clay content which is characteristic of Berea Red topsoils; (b) that water tends to move easily, laterally through 
such soils, especially when they occur on sloping terrain (November 2014) and that (c) in many places on the 
property steeply sloping terrain merges abruptly with the main drainage line in particular, it is considered 
reasonable to assume that the water-soluble components of fertilizers, and possibly other items, such as 
herbicides, have been transported into this drainage line. 
 
To what extent any of these additives may have accumulated and are still active on the slopes which drain 
towards this and the two smaller wetland systems on the property, and also within these systems, is presently 
unknown. 
 
5.2.2 Residual fertilizers 
As has already been alluded to above,  the long period over which sugar cane has been cultivated on the property 
makes it inevitable that soil fertility levels will have been raised to levels considerably higher than those present in 
uncultivated top and sub-soils which may occur in the area. 
 
While these elevated levels can be used advantageously in rehabilitating parts of the property with plants this also 
brings with it two potential risks namely: 

a. increased densities and enhanced growth rates of alien problem plants and other weeds. 
b. increased eutrophication of wetland habitats. 
 

In the light of these reservations, and other information cited above, it is considered essential that whoever is 
presently growing sugar cane on the property be contacted to obtain at least the following information: 

� the identities of all pest-control, herbicide and ‘ripener’ chemicals that are currently and have been used 
over the last 10 years on the property, 

� the dosages at which these items were supposed to and may have been applied, 
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� what fertilizer(s) are currently being and may have been applied over the last 10 years, 
� the rates at which fertilizer(s) have been or were supposed to be applied.  
 

5.2.3 Soil seed bank 
While recent and current(?) management of alien problem plants on the portion of the property which is under 
sugar cane is likely to have resulted in the soil seedbank of this area being less ‘saturated’ with the seeds of these 
species a much wider variety and larger number of seeds of such species are very likely to be present in the 
seedbanks on the remainder of the property, including those of the wetland areas,  
 
While most of these seeds will have been produced by plants growing on the property Styles (2014) encountered 
54 species of alien problem plants on the property - , these are not the sole source.  
 
Additional sources include: (a) large numbers of a wide variety of alien problem plant species which occur in the 
patch of indigenous forest which adjoins the NE corner of the property and have probably been growing in this 
forest for some considerable time thereby making annual contributions to the soil seedbank; (b) the many tall 
Syringas growing in the verge of the Old North Coast Road and (c) alien problem plants in the gardens of private 
properties which adjoin the eastern boundary. 
 
The likely large numbers of seeds of a wide variety of alien problem plant species in the topsoils on the property  
is compounded by the fact that the seeds of most of the more abundant species are long-lived in the soil e.g. 
Chromolaena: “Seed longevity can be up to 4 years.”(Orapa 2004); Lantana: 3 years (Vivian-Smith, & Panetta 
2009); Syringa: “The seeds maintain their viability for up to two years … and are toxic.” Lusweti et al. 2011); 
Bugweed: “Seed viability has been reported as greater than 39 years (Enright & Cameron 1988” in Anon. 2011); 
Balloon Vine: “Seed longevity is estimated to be around 2 years.” (Anon 2012); Brazilian pepper tree: “Seeds are 
viable for up to 2 months, losing viability as time progresses.” (Hickman nd). 

Yet another compounding factor is that the propagules i.e. fruits or seeds, of these more abundant species are 
produced in large quantities and dispersed by vectors which are difficult or well nigh impossible to control e.g. 
Chromolaena: seeds are wind-dispersed; Syringa: fruits eaten and dispersed by fruit-eating birds and bats; Indian 
Laurel: fruits eaten by fruit-eating birds and bats; Balloon Vine: seeds dispersed by water; Brazilian Pepper: fruits 
eaten by a wide variety of fruit-eating birds. 

At least 16 species of birds recorded on the property (SEF 2014) are fruit-eaters and some generally occur in 
flocks  e.g. Red-winged Starling, 

Finally it must be appreciated that seeds of many such problem plants which are present and have remained 
dormant below the soil surface for a long time may germinate readily (and in profusion) when they are brought to 
the surface when the soil is  turned over. 

5.2.4 Perturbation of top and subsoils 
Even with careful separation and stacking of top and subsoils it is inevitable that when the various building 
platforms and roads are created, mixing of top and subsoils will occur. 
 
Based on the information presented in Sections 5.2.1 – 5.2.2 above some consequences of soil mixing  which 
must be borne in mind include: 

� increased levels of contamination of subsoils by seeds of problem plant species; 
� possible increases in levels of herbicides in subsoils and soil mixes by herbicides remaining in topsoil; 
� changes in soil texture i.e. ratios of clay: silt: sand which may necessitate complex  irrigation regimes; 
� topsoils and soil mixes on which there is frequent vehicle movement during development are likely to result 

in compaction which may impose constraints in trying to establish preferred plant species at a later date; 
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� because of their high level of porosity, spreading of topsoils on slopes is increases the risk of levels of 
fertilisers and residual herbicides entering wetlands – especially during the wet season - leading to 
eutrophication. 

 
These concerns make it important that not only should mixing of top and sub-soils be avoided as far as is possible 
but, also, that top and subsoils on, and immediately below ridges, should not be mixed with soils that occur in 
bottom land situations. 
 
In other words, Berea Formation soils should not be mixed with soils derived from Ecca shale. 
 
5.2.5 Slope steepness 
Dunbar (2005) states that “Development on slopes greater than 1 vertical to 3 horizontal should be avoided”. 
 
While this recommendation was formulated in respect of building construction and the tendency for Berea red 
sands of low clay content to collapse it also has relevance for rehabilitation in that it draws attention, especially in 
the light of the high levels of rain which can occur in the area between mid-spring and mid-autumn (Fig 2a) and 
the ease with which Berea red sands can be eroded by rain (Dunbar 2008), to the need to establish a vegetation 
cover on sloping ground as quickly as possible when construction activities cease. This is especially so in those 
places where sloping ground will be covered with topsoils or mixes of top and sub-soils which have a low clay 
content. 
 
A second aspect of slope steepness, and to which soil texture is closely related, is that sandy topsoils on steep 
areas which have to be rehabilitated will be more prone for water-soluble fertilizers and other chemicals such as 
herbicides, to be transported to lower lying areas, especially wetlands. 
 
This tendency highlights the need for great care to be taken to ensure that no excessive amounts of fertilizer or 
other chemicals are applied and that artificial watering is closely monitored to ensure that subsurface lateral 
movement of water is minimal.   
 
The above and other concerns appear to have been addressed in the revised General Layout Plan of 14/05/14 
(Figure 6). 
 
It is noted that this plan indicates the approximate alignments for catchment water berms and rock toes. 
 
In the case of the berms consideration needs to be given as to where and how water which is contained on the 
upslope side of these structures is discharged. 
 
It is also important that the anticipated duration of saturated conditions along the upslope base of these structures 
be known. 
 
The intended function of the rock toes is unknown at this time. 
 
However, if these are intended in any way to reduce the risk of eroded material which might bypass the berms 
entering the main drainage channel, and should either or both of these proposed structures incorporate the use of 
geofabrics, it is strongly recommended that the findings of November (2014) be considered before final decisions 
are taken. 
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Figure 6. Layout Phasing Plan (16/07/14) showing locations of proposed platforms, wetlands and buffer areas.  
 
5.2.6 Soil texture 
The high potential for Berea red sands of low clay content to erode readily in response to heavy rainfall and also, 
when dry, to strong winds, has been mentioned in several places in the text above. 
 
While creating mixtures of sandy topsoil  and subsoils with high clay content may be a solution to producing a 
more erosion-resistant topsoil on areas which have to be rehabilitated it must be borne in mind that if any 
chemicals which are potentially harmful are present on the site these may well be present at the base of the sandy 
topsoils to which position they have been ‘leached’ by water percolating down through the upper portion of the soil 
profile.    
 
Therefore creating such mixtures of top and subsoils might result in a product which will frustrate rehabilitation 
efforts. 
 
5.2.7 Slope direction of roofs/runoff 
Given the propensity for Berea red sands to erode readily in response to rain and runoff attention must be given to 
ensuring that slopes of roofs of buildings and paved areas do not cause runoff to be discharged on to areas of 
sloping ground. 
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5.2.8 Source of the main drainage line 
Figure 6 clearly indicates, and also to a lesser extent, Figure 7,  that the upper portion of the main drainage line 
crosses the ca.100m-wide buffer which it is proposed be established along the eastern boundary of the property. 
 
Although no augering was undertaken during the two visits which were made to the property, local topography  in 
this proposed buffer zone suggests that the head of this wetland probably extends beyond the eastern boundary 
and into the adjacent forest 
 
If this is indeed the case, then, given the potential of Berea Formation soils to become compacted, especially 
when wet, it is of concern, that the frequent crossing of this area by vehicles during development could adversely 
affect subsurface flow entering the head of this channel especially during periods of low flow. 
 
It is therefore recommended that the area which crosses the proposed buffer at the upper end of the main 
drainage line be investigated to determine the possible occurrence of wetland soils. If such soils are found to be 
present then either suitable bridging should be installed before vehicles are permitted to frequently cross this 
portion of the buffer OR, there should not be a circular route which includes crossing this area. 
 
At no stage during the development of the property, and thereafter, should there be any risk of changes being 
caused to the head of the main drainage line.   
 
6. Opportunities 
6.1 D’MOSS 
Figure 7 shows much of the area which is occupied by the main wetland/drainage line on the property together 
with the locations several other nearby parcels of land which form part of D’MOSS. 
 
It is important to note that Figure 7 indicates that the SW end of the main wetland/drainage line terminates ~400m 
short of the western boundary of the property. The relevance of this point is that although this wetland does 
indeed reach the western boundary, it is as a narrow channel which disappears immediately into a drain which 
first runs beneath the road verge and then under North Coast Road and finally the Gurnick Ndlovu Highway/R102 
before discharging into the Seekoeispruit: a total distance of ~250m below ground in a piped drain.  
 
The implication of the above is that the main wetland/drainage line on the property does not exist as a continuous 
open channel between the property and the nearest open natural water body i.e. the Seekoeispruit. 
 
The nearby components of D’MOSS referred to above are considered below from the perspective of how it might 
be possible to link – to whatever degree - these components with the open spaces which are proposed for the 
development (Figure 6) and consider what benefits - from the perspective of provision of eco-services - might 
accrue to both the property and D’MOSS through the implementation of a realistic vegetation ‘rehabilitation’ plan.  
 
The area of indigenous forest which adjoins the NE boundary of the property (Polygon 2, Fig. 7) is described in 
D’MOSS as degraded and being highly infested with alien plant species. 
 
This categorisation was confirmed during the two site visits that were made to the property for the purpose of 
compiling this report. 
 
Given the presence of numerous large Syringas that are growing along the western margin of this forest patch 
and that Syringa is so abundant throughout the length of the main drainage line it is difficult to see how a 
rehabilitation programme which is implemented on the property and would include eradication and control of 
Syringa, could derive much benefit from this patch of forest so long as it remains a source of propagules for the 
ongoing invasion by this and other alien problem plant species.  
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Figure 7. Parcels of D’MOSS land within and in the immediate vicinity of Rem. of Erf 3481, Durban North. 
 
The D’MOSS map (Figure 7) does not show that the NW corner of the above-mentioned forest patch extends as a 
narrow fringe of woody vegetation along the NE boundary of the property. This, together with the patch of closed 
wooded vegetation in the SW corner of the property, are both extensively invaded by large Syringas as well as a 
variety of other alien problem plant species.  
 
Large Syringas also occur in the road reserve along North Coast Road which runs closely parallel to the western 
boundary of the property.   
 
All of these areas, and others further afield, are all potential sources of continual infestation of the main drainage 
line due to the large variety of fruit-eating bird species that have been recorded on the property.   
 
It should be noted that Polygon 3 in Figure 7 is also an area of indigenous forest but, this too, is characterised as 
degraded and is severely infested with alien problem plant species. 
 
In the light of the above it can therefore be argued that any plan to reduce the abundance of alien problem plants 
on the property – especially those which dominate in the main drainage channel – must form part of a much wider 
integrated plan to eliminate alien problem plants which occur adjacent to and in the general vicinity of the 
property. 
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Polygon 7 is also an area of forest but is ranked as being of intermediate quality and moderately infested with 
alien plant species while polygons 3a, 9, 10 and 11 are also all indigenous forest but all are ranked as being of 
good quality although the extent of alien plant invasion is undetermined. 
 
Polygons 4, 5, 6 and 13 are all areas of transformed land being either recreational open space (4 and 13), small-
scale cultivation (5) and Red Hill Cemetery (6). 
 
Figure 6 indicates that it is intended that an undeveloped buffer – most of which would be ~100m wide – be 
created along the entire eastern boundary of the property when it is developed. This presents some opportunities 
to link open space on the property with D’MOSS polygon 3 in particular. 
 
One means by which this might be achieved would be to plant a variety of indigenous tree and shrub species in 
the proposed buffer which are favoured by the bird and some butterfly species that occur in the area and possibly 
also create habitat for the rare Zulu Hanging Fly (Bittiacus zulu) – if it occurs in the area - which favours short 
dense grassland beneath large Acacia spp. trees as its habitat. 
 
Consideration needs to be given to the existence of the wetland which has been identified in the south-eastern 
portion of the property. 
 
Examination of recent aerial imagery reveals that - at least on the surface - almost all of this wetland has been 
reduced to a narrow grassy channel which drains steeply downhill between blocks of sugar cane and existing the 
eastern boundary of the property and continuing downhill in a SSW direction in what is probably the road 
servitude of Harrison Drive. 
 
It then appears to run via a drain beneath Rinaldo Road to discharge into what appears to a drainage line which 
runs along the NE margin of Polygon 3. No evidence of this possible drainage system existing Polygon 3 could be 
discerned on the aerial imagery.   
 
In the light of the above there appears to be little justification for proposing that this wetland on Rem of Erf 3481, 
Durban North should be rehabilitated in order to link the forest of Polygon 3 to the property. 
 
Indeed, it is considered reasonable to assume that if it is decided that this wetland should be rehabilitated it is 
highly probable, given the abundance of alien problem plants currently present in Polygon 3,and occur along the 
road verges and in the properties along of Harrison Drive,  that it would not be long for this wetland to become 
heavily re-infested with alien problem plants. 
 
Consequently, as is indicated in Figure 6, this wetland should be protected by being wholly included within the 
proposed ~100m-wide buffer which it is proposed should be established along the eastern boundary of the 
property. 
 
As will be found in Section 7 of this report, it is recommended that this buffer, along with the other areas of 
proposed open space to the west of it, should be planted primarily with a short creeping grass and maintained as 
such. 
 
Figure 6 indicates that the proposed ~100m-wide buffer referred to above will be continuous with open space 
which will be maintained along the course of the main drainage line between the eastern end of this feature and 
the proposed attenuation pond. 
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While it is desirable that these two areas, together with the other proposed areas of open space on the southern 
and south-western boundaries form a continuous system, it is important to appreciate that a single management 
‘treatment’ should not be applied throughout this open space. 
 
For example, if fertilizer has to be applied periodically to maintain the vegetation established on the non-wetland 
areas of the open space this should not also be applied to or allowed to enter areas of wetland. 
 
Furthermore, in the case of the re-vegetated non-wetland open space areas, when mowing is required, the entire 
area should not be mown as a single exercise over a few days. Instead, in order to maintain a diversity of habitats 
these areas should be subdivided into a number of blocks which are mown several weeks apart to maintain a 
mosaic of grass (see below) of different age/height classes. 
 
The intention to construct an attenuation pond which will probably ensure the existence of an open body of water 
in this area throughout the year will contribute to the diversity of habitats available to fauna that come on to the 
property and are present in the neighbourhood. 
 
However, because such a pond may attract animals such as wetland birds, frogs, dragonflies, damselflies etc. it is 
essential that it does not become contaminated with nutrient-laden runoff, herbicides or silt or excessively over 
grown with wetland plants. 
 
In other words in order for the pond to provide a continuous contribution to the habitats present on the property, it 
will require management from time to time. 
 
If the recommendations for wetland restoration and re-vegetation of the proposed open space areas which are 
described below are implemented, and given the extent to which neighbouring D’MOSS areas and other areas of 
municipal land support alien problem plants which are likely to provide a continuous supply of propagules to the 
property this, together with the fact that the open space areas will contribute to the ‘green lung’ of eThekwini, it is 
suggested that it be motivated to the city council that the rateable value of the property be determined after 
excluding the total area of open space.    

 
Ethekwini Municipality’s Working for Ecosystems programme should be investigated as a possible mechanism for 
bringing alien problem plants in the immediate vicinity of the property under control. 
 
Seven species of fish and one crustacean species were identified in the Ezemvelo SEA as actually or potentially 
occurring in the vicinity of the property. However, for reasons given in Section 7.1.2 below it is not recommended, 
at this stage, that any of these species be introduced to the property. 
 
Consideration to possibly introducing the fish known as Golden Sleeper (Hypseleotris dayi) if water quality 
becomes suitable and this remains stable could be considered in consultation with conservation authorities 
because “in captivity it feeds readily on mosquito and other insect larvae” (Skelton 1993). However, if other more 
common species such as tilapia have already been introduced, these would first have to be removed. 
 
Introducing fish into the retention pond might contribute to increasing the diversity of bird species on the property 
and in the surrounding area in general. 
 
7. Rehabilitation: revegetation and restoration 
It is considered more precise to refer to the proposals which follow to refer to them as revegetation in the case of 
non-wetland areas and restoration (deemed in this report to be synonymous with rehabilitation) in the case of the 
wetland of the main drainage line. 
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This distinction is made because it might be assumed that in the case of the open space areas outside of the 
wetland of the main drainage line, the term ‘restoration’ would imply that it is intended that these non-wetland 
open spaces be rehabilitated with indigenous plants which would form communities similar to what probably 
existed on the property before cultivation commenced on it. 
 
Even if this was known, given the duration of sugar cane cultivation that has taken place and how difficult (and 
costly) it would be to control the variety of alien problem plant species which now occur and the immediate vicinity 
of the property, that this would be an unrealistic goal to set for a revegetation/rehabilitation plan.   
 
7.1 Restoration of the wetland of the main drainage line 
7.1.1 Area in the immediate vicinity of the proposed attenuation pond and downstream of this pond 
Figure 6 reveals that it is proposed that an attenuation pond be created ~280m upstream of where the stream 
exits the western boundary of the property. 
 
Figure 6 also reveals that between the base of the wall of the proposed attenuation pond, and the western 
boundary, the existing channel will be canalised and that Platform D will extend across this ~280m of existing 
channel of the main wetland.  
 
It should be noted that an area of very steep terrain occurs at the north-western end of proposed Platform D (Fig. 
6) and that this extends in a southerly direction into the 30m wetland buffer zone.  
  
Many of the largest Syringa trees which occur on the property, together with trees of other alien problem species, 
such as mango and guava, occur on this area of steep terrain. 
  
Consequently, because these trees undoubtedly play an important role in maintaining the stability of this steep 
terrain, and in intercepting potential runoff from rainfall, suitable measures need to be put in place when creating 
Platform D to ensure that loosened soil and other material does not enter the drainage channel on the property 
from where it could be transported downstream, via the pipe which runs beneath North Coast Road, and enter the 
Seekoeispruit. If this occurs it will accelerate siltation of the Seekoeispruit leading to loss of wetland habitat. It 
should be noted that the between the point where the channel exits the western boundary of the property and 
discharges into the pipe that runs beneath North Coast Road and where this pipe discharges into Seekoeispruit is 
~250m 
 
Creating an attenuation pond where this is shown in Figure 6 is likely to cause alien woody plants that are growing 
in the area which will be inundated and in the adjacent soils which will become more or less permanently 
waterlogged to die. 
 
However, until the precise height of the wall of this pond has been decided, and therefore the extent of the area 
which will be inundated determined, it is not possible to estimate the area of alien vegetation that will be 
eradicated due to the soil becoming anaerobic.   
 
Planting plants which can assist in stabilising disturbed areas in this wetland should commence as soon as 
possible after it is safe to assume that the herbicide/s which have been used have degraded to a stage where the 
replacement species will not be adversely affected. 
 
The manufacturer’s label(s) which accompany the herbicide used must be consulted in order to determine when, 
after the herbicide has been applied, it is safe to assume that replacement plants can be planted. 
 
It is recommended that only small i.e. trees and shrubs with basal stem diameters of 15cm and less should be 
felled, the cut stems poisoned and the felled above-ground plant parts removed.  
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No attempt should be made to dig out the roots of these alien trees and shrubs. 
 
A detailed assessment to establish the exact number of trees and shrubs with stem diameters larger and smaller 
than 15cm was not undertaken for this report. 
 
It is recommended that such an assessment be done before any pruning or thinning commences in this area 
because while it is important to increase the amount of sunlight reaching the ground on this slope it is more 
important to ensure that the number of trees removed does not result in destabilisation or excessive erosion on 
this steep slope. 
 
Therefore, the results of such an assessment should be used to determine thinning density i.e. which plants 
should be pruned and which should be felled. 
 
This implies that shrubs and trees to be pruned or felled should be marked before any such activity commences.  
 
At this juncture it is important to point out that the recommendation that large trees be pruned, poisoned and left to 
rot rather than felling and removing them is made not only because of the concern that felling and removal would 
result in accelerated erosion on steep slopes but also because the estimated cost of felling, poisoning and 
removing each of the large Syringa trees in this area would be ca.R1000 – 00 per tree. 
 
7.1.2 Area upstream of attenuation pond 
Due mainly to the damage which is likely to be caused to the wetland soils and the risk of soil erosion if the large 
Syringas are felled and the above-ground parts extracted, it is recommended that only the smaller branches of 
these trees which can be carried out by hand be removed and that a suitable herbicide be applied to the cut ends.  
 
It is estimated that this will result in standing trunks ca.6-7m tall. 
 
At this juncture it is estimated that a tall tree can be considered to one which has a basal diameter greater than 
20cm. This criterion may be revised after a more detailed inventory has been undertaken. It is assumed that a 
more detailed inventory will be undertaken in order to derive a more accurate estimate of the costs of 
implementing an alien plant clean-up programme in this wetland. 
 
In addition, the trunks of these trees should be ring-barked and poisoned. 
 
NOTE: only herbicides which testing authorities have confirmed are safe for use in wetland habitats should be 
used to poison plants growing within the 30m-wide wetland buffer. 
 
Care must also be taken to ensure that the surfactant i.e. the chemical which may either already have been added 
to the herbicide or which must be added to the herbicide to make it stick to the plant, has been approved by 
testing authorities as being safe for use in wetland habitats. 
 
Depending on the time of year when trees and shrubs that are to be felled or pruned it is recommended that 
consideration be given to using this material to create compost on site. Adding this to mixes of top, and especially 
subsoil, which is to be used as surfacing material which must be planted will greatly improve the quality of such 
mixes. 
 
The reason that time of year should be considered is because if large quantities of the seed which is produced by 
some alien species is included in the compost incorporating this material with soil may well lead to a major weed 
control problem on areas that have to be planted. 
 



 23 

Estimates obtained to “Cut and leave shrubs smaller trees and branches of large trees in the main wetland are R5000/ha 

and to fell/remove and mulch on site ca.R10 000/ha”.  

 
Consideration was given to recommending that large trees be merely poisoned and left standing in order to 
provide perches for birds that might come to drink at the attenuation pond. However, this recommendation is not 
made because providing perches is likely to exacerbate the input of seeds of alien plant species into the wetland.   
 
A contractor who has considerable experience in clearing habitats invaded by alien species was taken to visit the 
site and provided an estimate that  “to spray invasive aliens and ring bark (and leave standing) big Syringa trees 
would cost ca.R25 000.00/ha or R 2.50/m2”.  
 
The above estimate may be compared against data which were presented in eThekwini Municipality’s State of the 
Environment Report 2003/4 (similar data could not be found in subsequent State of the Environment Reports) 
which are presented in Table 2 below. 
 
Table 2. Comparative costs of alien plant eradication on three D’MOSS properties referred to in eThekwini 
Municipality’s State of the Environment Report 2003/4 adjusted to 2014 costs assuming annual inflation at 5.7% 
per annum. 

Site 
Ha land 
cleared 

Spp. removed Method(s) Cost/ha 2003/4 
Cost/ha 2014: 
inflation 5.7%/yr 

Pigeon Valley 
Park 

10 
Balloon Vine, Lantana, Bug Weed, 
Triffid Weed, Castor Oil Bush, Syringa 

Mechanical R1952.00 R3398.05 

Virginia Bush 
NR 

5 
Balloon Vine, Bug Weed, Triffid Weed, 
Castor Oil Bush, Syringa, Montanoa 

Mechanical & 
chemical 

R8944.00 R15 569.80 

Hawaan 2.5 
Balloon Vine, Lantana, Bug Weed, 
Triffid Weed, Castor Oil Bush, 
Syringa, Brazilian Pepper Tree 

Mechanical R2480.0 R4317.20 

 
Until such time as this spraying has been completed and its effectiveness assessed, it is not possible to determine 
whether any additional planting of indigenous wetland species should be undertaken. 
 
Any such additional plantings should be undertaken primarily to: 

� stabilise bare areas along the stream channel, 
� establish a biological filter which would serve to intercept potentially harmful substances which are 

transported off the adjacent steep terrain reaching and entering the stream. 
 
The spraying programme must commence at the head of the stream and continue downstream to the retention 
pond. 
 
The spraying programme should be implemented as a single continuous exercise carried out over as short a 
period as possible. However, it is unlikely that a single ‘pass’ along the length of the wetland will kill off a 
significant quantity of alien plants to make the exercise effective and justify the initial cost.  
 
In other words unless this programme makes provision for at least one follow-up spraying to be undertaken soon 
after the effects of the initial spraying is completed the initial investment is likely to be wasted.   
 
The following must be considered in determining the time of year to implement the programme: 

� when access to the wetland is least likely to initiate soil erosion; 
� when most of the most abundant and aggressive alien plant species are likely to be most susceptible to 

the herbicide/s that are to be used; 
� when the likelihood of herbicide being washed off the plants and into the stream is minimal. 
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In the light of the recommendations and guidelines given above careful attention should be given to this 
programme being undertaken by an appropriately qualified person who has experience in alien plant eradication 
in wetlands. 
 
The appointment should be based on a contract which addresses, in detail, all the aspects identified above. 
 
NOTE: application of herbicides should be undertaken only by personnel who have been certified by a recognised 
authority as being competent to use such chemicals. 
 
It must be accepted that no matter how effective the initial results of the programme recommended above may be 
it will not remove the need for a continuous alien plant control programme to be applied to this wetland. 
 
That such a continuous programme is unavoidable is due to the wide variety and abundance of alien problem 
plant species which occur in the immediate vicinity of the property, that it is highly unlikely that a significant 
quantity of these sources of ongoing re-infestation will be eliminated in the near future and the impossibility of 
controlling the vectors responsible for spreading the propagules of these species i.e. wind, water, birds and bats.  
  
7.1.2.1 Indigenous plant species suitable for planting into wetland habitats 
Appendix 3 in Styles (2014) provides a comprehensive list of 105 indigenous species which are suitable for 
planting into wetland habitats. Only three of these species appear in Appendix 2: Species Lists in Styles (2014). 
 
Bulrush (Typha capensis) appears in Styles (2014) Appendix 2 but not in Appendix 3.  
 
Given that most of the species which appear in Styles’s Appendix 3 were not encountered in the wetlands on the 
property and, in my experience, are not available commercially in large quantities a limited number of species 
which can either be propagated without difficulty in large quantities and/or established vegetatively as individual 
plants or as sods, are highlighted in yellow in Styles’s Appendix 3 which appears in this report as Appendix 1.    
 
Under no circumstances should any area of wetland be plundered to obtain vegetative material of any indigenous 
wetland species for planting elsewhere. 
 
However, it is desirable that if plants are to be grown from seed, then this should be harvested from plants 
growing on the property.  
 
Ezemvelo KZN Wildlife stipulates that plant material which is to be used in situations such as rehabilitation, must 
have been collected within a radius of 20km of the area where it is intended that the plants to be used for 
rehabilitation are to be planted.    
 
Therefore, if a wetland/s or portions of a wetland are to be destroyed within a radius of 20km of the property 
vegetative material may be collected from such habitats for replanting on the property. 
 
Likewise, provided permission is obtained from the Dept. of Environmental Planning & Climate Protection of 
eThekwini Municipality and, if on privately-owned land, the owner, seed may be harvested in wetlands occurring 
within a 20km radius of the property. 
 
At this juncture it is important to note that if it is assumed that harvesting vegetative material from another nearby 
wetland – or even wetland on the property which is to be lost to development – can be a cost saving, this is not 
necessarily so. 
 



 25 

Several of the species highlighted in Appendix 1 e.g. Cyperus latifolius and Typha capensis are tall-growing 
species which grow as dense communities with extensive root systems. Therefore, even if the aerial parts are cut 
back to a height of ca.20cm before the plants are dug-up as turves – and here it should be noted that sods larger 
than ca.40cm X 40cm are difficult to remove without specialised machinery – the weight of such sods will mean 
that only a limited number can be transported in the bin of a 1ton pickup. This can not only slow the pace of 
rehabilitation but also result in increased costs in transport, labour etc. 
 
A less costly alternative which should be investigated is to either locate a supplier who has plants of the 
recommended species available in 98-cavity plastic or polystyrene trays or, appoint a suitably equipped nursery to 
grow plants in such trays.  
 
In comparison to harvesting sods, it is not only possible to transport many more plants in a single load of 98s, but 
the load will be very much lighter because the plants can be grown in a growing which is much lighter than 
wetland soils. 
 
Two further points are: (i) not only can planting of plants grown in 98s generally be done at a faster pace than 
laying sods but (ii) it is also easier to plant species in a predetermined pattern such as where there is a high 
degree of specificity between species and wetland zonation. 
 
Finally, few nurseries maintain large quantities of wetland species as plugs or even in plastic bags. Therefore, it is 
essential that: 

� A nursery that has the experienced staff and facilities capable of producing large quantities of the species 
in the format required is identified as soon as possible. 

� The species which are recommended for rehabilitation are perennial and therefore most produce seed 
only once a year. Therefore, and because even a nursery which offers wetland species as regular stock 
items may not have sufficient seed or seed of the required species available, it is essential that the 
nursery which is to supply wetland plants be appointed as soon as possible so that they have sufficient 
time to harvest seed and other propagation material. 

� Because plants grown as plugs in plastic or polystyrene trays have a limited lifespan in these trays (about 
3 months depending on time of year and some other factors), it is essential that there is close and 
frequent communication between the nursery who is to supply the plants and the contractor who is to 
undertake the planting. It is extremely important that the rate of supply of the required quantities of the 
specified species coincides with the rate at which they can be planted. Failure to achieve this 
coordination may result in rehabilitation being set back by a year or more. 

� Planting must be done by a contractor who has a sound understanding of vegetation zonation in 
wetlands.  

 
7.2.2.2 Indigenous fauna suitable for inclusion in wetland rehabilitation 
Given that the Ezemvelo KZN Wildlife SEA identified seven species of fish and one crustacean (Large Freshwater 
Shrimp, Atyoida serrata) which do or might occur within the polygon shown in Figure 7 to identify areas of 
D’MOSS which might be linked to the property, consideration was given to the feasibility of suggesting that one or 
more of these species be introduced into the proposed attenuation to augment the conservation of these species. 
 
However, it was decided that until such time as it has been established that the quality of the water in this pond is 
suitable for any of these rare and endangered species, no attempt should be made to capture and introduce them 
into the pond. 
 
A further consideration is that being rare species locating populations which are large enough to justify removing a 
limited number for experimental stocking in an artificial impoundment is likely to prove very challenging. 
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If however, it is ever decided to pursue this matter it should first be discussed with the relevant specialists at 
Ezemvelo KZN Wildlife. 
 
The above should not be construed as a recommendation that the attenuation pond should not be stocked with 
fish. 
 
On the contrary, it is highly likely that the pond and slack water upstream of it will be suitable habitat in which 
mosquitoes and other aquatic invertebrates will breed.  
 
Introducing fish into the pond would be an environmentally ‘friendly’ way of controlling these organisms to some 
extent. 
 
If this is done, it is recommended that priority should be given to stocking the pond with locally-occurring 
indigenous species such as Red breast Tilapia (Tilapia rendalli) which occurs in the Umgeni River, rather than 
alien species. 
 
On this last point, attention is drawn to the fact that a considerable number of alien fish species are available in 
South Africa for stocking aquaria but that releasing them into streams, rivers and even artificial impoundments, is 
illegal   
 
Indeed, the latest (12 February 2014) National List of Invasive Species, which forms part of the National 
Environmental Management: Biodiversity Act, includes 17 fish species. 
 
7.2 Revegetation of non-wetland open space areas 
It is recommended that with the exceptions of the main wetland that the entire area of non-wetland open space be 
planted to Couch Grass variety Sea Green (Cynodon dactylon var. Sea Green). 
 
In addition, it is recommended that a variety of locally-occurring indigenous shrub and tree species be planted – 
as isolated or in small groups - throughout the grassed open space area. 
 
These recommendations are based on the following: 

� Cynodon dactylon var. Sea Green is a sterile variety of a locally-occurring indigenous grass which, if 
planted correctly spreads rapidly to form a dense mat of stolons (i.e. stems which grow across the surface) 
which produces a canopy which is very effective in dissipating the erosive potential of rain drops. 

�  C. dactylon var. Sea Green also produces underground rhizomes (i.e. stems which grow beneath the 
surface up to depths of a meter or more) thereby forming an effective soil-binding system. 

� Couch Grass lawns require frequent mowing throughout the growing season in particular to maintain 
vigour and promote formation of stolons. This not only serves to maintain an effective cover on the soil but 
frequent mowing will also contribute significantly to the control of invasive alien problem plants. 

� Invasive alien problem plants are controlled not merely by mowing but also by the difficulty which 
seedlings of such alien species encounter in trying to out-compete a vigorously-growing mat of Couch 
Grass. 

� Plantings of isolated individuals or small groups of indigenous trees and shrubs will allow more or less 
unrestricted access for mowers whereas if large groups of such plants are established these will be prone 
to being invaded by alien problem species thereby increasing the cost of the alien plant control 
programme. 

� Couch Grass is intolerant of shade. Consequently if trees with large canopies are planted or even small 
groups of trees and shrubs are established consideration needs to be given to the threat that the shade 
provided by these plants will improve to opportunity for alien problem species to invade. Therefore careful 
consideration needs to be given not only to the species of indigenous trees and shrubs which may be 
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planted but the spacing of individuals and groups. This aspect should be incorporated into a landscaping 
plan for the property. 

� Couch Grass is an aggressive and widespread invader of sugar cane and it was seen in many places on 
the property during the two site visits. Therefore, it may be questioned: “Why not just propagate the local 
material?” The answer is because not all species and varieties of C. dactylon can be used to establish a 
dense lawn with numerous deep rhizomes as is the case with C. dactylon var. Sea Green. Furthermore, 
since it is very likely that the Cynodon which was seen on the property arrived via seed it cannot be variety 
Sea Green which is a sterile variety.  

� Cynodon is often included in seed mixes for hydroseeding. However, because as has already been 
mentioned – C. dactylon var. Sea Green is sterile – it is impossible to include it in such mixes. A further 
point is that almost all the Cynodon seed which is commercially available in RSA is produced from plants 
growing in either the USA or Australia. Consequently, unless the variety is stipulated on the packaging 
(seldom the case) one cannot be certain that the seed which is hydroseeded on a particular area will be 
climatically suited to the area. Failure to get a good ‘take’ and rapid spread can prove very costly on areas 
where establishment has to be done during the wet season in areas prone to high rainfall. 

� Cynodon, especially when it is well maintained, is evergreen with a low fuel load and therefore does not 
form a vegetation cover which constitutes a fire hazard.   

 
In the light of the above it is recommended that C. dactylon var. Sea Green be established by planting it either as 
sprigs or plugs. 
 
Plugs, especially if planted correctly at a high density i.e. 16 plugs/m2 during the growing season are likely to 
result in 80% cover within 4 – 6 weeks. 
 
Planting sprigs at an equivalent density will take slightly longer i.e. 6- 8 weeks to create an equivalent canopy 
cover. 
 
Plugs in particular are more likely to produce an effective system of underground rhizomes sooner than sprigs. 
 
Sods i.e. blocks of living grass with a short closed canopy and a shallow root system, may be preferred on very 
steep slopes on which and ‘instant’ cover is required. 
 
However, if sods are to be used they must be anchored securely on to the slope and the underlying surface on 
which they are placed, properly prepared. 
 
Details regarding anchoring and preparation of the underlying surface need to be formulated once the dimensions 
and gradients of slopes requiring sods are known together with various characteristics of the substrate on which 
they are to be placed. 
 
On steep slopes i.e. slopes steeper than 1:6 the use of a biodegradable geofabric, such as Geojute®, is 
recommended when planting either plugs or sprigs and, in some instances, also sods. 
   
It is recommend that C. dactylon var. Sea Green be planted throughout the head of the main drainage line where 
it crosses the 100m-wide eastern corridor and also in the drainage line which runs more or less parallel to 
Harrison Drive in the SE corner of the property. 
 
However, if and whenever the areas of grassed open space require to be fertilized this must be done sparingly 
within the buffer 30m-wide buffer zone. 
 
In this regard particular care must be taken when applying nitrogenous fertilizers as excess can result in 
eutrophication of accumulated water such as will be the case in the attenuation pond. 
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This must be avoided especially if any attempt is made to introduce any locally-occurring indigenous fish species 
to this water body. 
 
The approximate current cost of planting plugs and sprigs of C. dactylon var. Sea Green provided by the 
landscape contractor who visited the property with me on 16 May 2014 are as follows: 
“1. Land preparation in 100m-wide eastern boundary buffer zone and other open space areas indicated in Figure 
6 for planting with plugs or sprigs or sod: R 4.75/ m2. 
2. Planting Sprigs: R11.5/m2, Planting Plugs: R16.5/m2 and Planting Sods: R25/m2 in remaining areas of non-
wetland open space. These prices s include purchase price of sprigs, plugs and sods. 
3. Installation of GEOJUTE R12.25/m2.” 
 
Establishment of indigenous bunch grasses is not recommended because: 

� they will not form a cover on Berea red sands on steep slopes which is as effective in reducing soil 
erosion as can be achieved with C. dactylon var. Sea Green; 

� locally-occurring species of indigenous bunch grasses require frequent (annual or biennial) burning 
during winter or early spring in order to maintain a high density of plants and canopy cover. Fire and 
fragments of burnt wind-borne grass may be incompatible with at least some of the businesses which will 
operate on the property. Also, because burning would have to take place during winter or early spring 
when windy conditions often occur, burnt areas will remain a source of fine dust for several weeks after 
the grass is burnt. 

� Burning only biennially or even annually is too infrequent to effectively control many invasive weeds. 
Mowing is not an option because this too can only be done every 8 – 10 weeks during the growing 
season (more frequently is likely to reduce plant vigour) and this is sufficient time for many weed species 
to become established. Mowing during winter will not overcome the problem of a prolonged period of 
wind-borne dust.   

� Establishing bunch grasses in the 100m-wide eastern corridor would increase the risk of fires for 
properties along the eastern boundary of the proposed development. 

 
Locally-occurring indigenous tree and shrub species which would be suitable to be planted either as solitary 
individuals or in small clumps are listed in Table 3 below. This list is not exhaustive. This list was compiled mainly 
from Styles (2014). 
 
Table 3. List of some indigenous tree and shrub species suitable for planting on Rem. of Erf 3481, Durban North. 
Note that heights of trees and shrubs are approximate and that both may grow taller if frequently watered and 
fertilized. Also, suitability for planting as solitary individuals or as members of a clump, are in most cases, only 
guidelines. 

Name Common Name Selected characteristics 

Solitary (S) 

or Clump 

(C) 

Albizia adianthifolia  Flatcrown Tree, 35m, grass will grow beneath S 

Anastrabe integerrima  Pambati Tree Tree, 10m. C 

Apodytes dimidiata  White Pear Tree, 9m, will grow in wet soils. C 

Baphia racemosa Forest Camwood Short tree, 5m. C 

Brachylaena discolor  Coast Silver-oak 
Tree, 6m. tolerant of wind, good 

hedging species. 

S or C 

(rows) 

Bridelia micrantha  Mitzeeri 

Tree, 14m, will grow in seasonally wet 

soils, suitable for stabilizing 

watercourses.  

S 

Chaetacme aristata  Thorny Elm Tree, 8m, suitable for screening. S or C 
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(rows) 

Clerodendrum glabrum  White Cat’s Whiskers 

Small tree, 6m, , suitable for stabilizing 

watercourses, attractive to birds & 

butterflies 

S 

Croton sylvaticus  Forest Fever-berry 
Tree, 20m, rapid grower. suitable for 

screening. 

S 

Deinbollia oblongifolia Dune Soap-berry Small tree, 8m, attractive to birds. C 

Dracaena aletriformis Large-leaved Dragon Tree  Small tree/shrub, 3m. C 

Erythrina lysistemon Common Coral Tree Tree, 8m, not close to walls S 

Ficus burkei Common Wild Fig Tall tree, 40m. S 

Ficus lutea  Giant-leaved Fig Tree, 35m, not close to water pipes. S 

Ficus natalensis  
Natal Fig / Coast Strangler 

Fig 
Tree, 35m, not close to water pipes. S 

Hippobromus pauciflorus Basterperdepis 
Short tree, 5m, dense foliage, suitable 

for screening. 

S or C 

(rows) 

Mimusops obovata Red Milkwood  Tree, 12m. S 

Mononanthotaxis caffra  Dwaba-berry Shrub, 3m. C 

Phoenix reclinata Natal Wild Banana Tree,  S or C 

Psychotria capensis  Black Bird-berry Shrub, 3m, suitable for screening. 
S or C 

(rows) 

Psydrax obovata Quar Tree, 12m. C 

Rapanea melanophloeos Cape Beech Tree, 9m attractive to birds. S or C 

Sideroxylon inerme White Milkwood 
Tree, 13m, tolerant of wind, suitable 

for screening. 

S or C 

(rows) 

Strelitzia nicolai  Wild Banana Tree, 8m. S or C 

Strychnos gerrardii Black Monkey-orange Tree, 25m. S 

Syzygium cordatum Umdoni Tree, 15, tolerant of wet soils. S 

Trema orientalis Pigeonwood Tree, 13m, semi-deciduous C or S 

Trichilia dregeana  Forest Mahogany Tree, 20m. S 

Teclea gerrardii Zulu Cherry-orange Tree, 15m, attractive to birds. C 

Tricalysia lanceolata Jackal Coffee Short tree/shrub, 4m C 

Trimera grandifolia  Wild Mulberry Short tree, 5m, tolerates partial shade. C 

Xylotheca kraussiana  African Dog-rose Short tree or shrub, 12m. C 

Zanothoxylum capense  Small Knobwood Short tree, 5m. C 

 
 
7.3 Additional recommendations 
The following additional recommendations, some of which have been identified above, are made. 

� When platforms are developed topsoils and subsoils must be stacked separately. 
� Soils derived from the Berea Formation should not be mixed with soils derived from Ecca shale.  
� If mixing of soils is unavoidable, samples should be taken to determine particle size distribution i.e. %s of 

sand, silt and clay and plant nutritional status in order to determine watering and fertilizer requirements. 
This could result in considerable saving in fertilizer costs. Determining values for these parameters before 
creation of platforms commences may yield data which is very different to the material which is finally 
spread on an area which has to be planted. 

� A close watch must be kept on soil stacks and suitable measures taken – such as the application of 
herbicides – to reduce the abundance of seeds of alien problem plant species present in the soil before it 
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is spread and planted. Indeed, consideration should be give to regularly watering and turning stacks in 
order to promote frequent germination of the seeds of such species.    

� Samples must be taken in areas currently and recently i.e. last three years under sugar cane in order to 
establish whether residual amounts of any chemicals - such as herbicides - which may have been used in 
these areas remain in the soils in concentrations that could either contaminate the main wetland or retard 
the establishment of Cynodon dactylon var. Sea Green, shrubs and trees that are planted in areas which 
are to form open space on the property. Analyses to determine the presence and concentrations of such 
chemicals are costly – as much as R5000 – 00 per sample. Therefore, it is essential to establish which 
products have been used recently to manage the sugar cane on the property and the samples should be 
collected by a person who is professionally qualified to do so. In this regard it is suggested that advice be 
sought from the Sugar Research Station at Mount Edgecombe. Failure to do this testing may prove very 
costly especially if large areas are planted to grass an it fails to grow successfully before heavy rains 
occur.       

  
7.4 Summary Rehabilitation recommendations 

1. Extend area of open space to include 30m buffer on northern side of main drainage line between 
retention pond and western boundary. 

2. Inventorise alien trees and shrubs in 30m buffer above with a view to identifying/marking 
individuals to be pruned and poisoned and felled poisoned and top-growth removed from area. 

3. ONLY herbicides which have been certified safe for use in wetlands by independent testing 
authority to be used. 

4. Felling, pruning and use of herbicides to be done only by a suitably experienced and certified 
contractor and work-force. 

5. Felled and pruned woody and foliage material to be mulched on site and incorporated into soils 
that are spread on areas to be developed as non-wetland open space. 

6. Consider stocking proposed retention pond with locally-occurring indigenous fish species in order 
to control mosquitoes and other aquatic invertebrate pests AFTER it has been established that 
water quality is suitable and stable.  

7. All non-wetland open space areas to be planted with plugs &/or sprigs &/or sods of Couch Grass 
variety ‘Sea Green’ i.e. Cynodon dactylon var. Sea Green. 

8. Biodegradable geofabrics to be used on steep slopes to facilitate establishment of plugs or sprigs 
or sods. 

9. Top and subsoils to be stockpiled in separate stacks. 
10. Alien plant control must be applied to stacks of soil that are to be used as planting 

substrate/capping material. If herbicides are to used to do this, the herbicide(s) used must be 
approved by an appropriately qualified independent specialist.   

11. Avoid as far as possible mixing of top and subsoils derived from Berea Red and Ecca Formations. 
12. Soil to be spread on areas to be established as non-wetland open spaces must be sampled by a 

competent specialist for the purposes of determining particle size distribution, plant nutritional 
status and levels of herbicides and other chemicals which may remain in the soil to be planted. 

13. Reduce levels of alien problem plant seeds in stacks of both top and subsoils through watering, 
turning and application of herbicides. 

14. If possible undertake planting – especially on steep slopes where a dense vegetation cover is 
required to develop as rapidly as possible – early in the growing season i.e. normally mid to late 
September. 

15. If wetland plants are to be supplied by a nursery it is essential that this supplier be identified and 
appointed as soon as possible. 

16. Close cooperation between the nursery that is appointed to supply wetland plants and the 
contractor who is to undertake the planting, is essential. 
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Appendix 1 
 

APPENDIX 3: Candidates for wetland/damp ground planting (Styles 2014) 
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Typha capensis R Up to 2.5m Damp/Wet Permanent/Seasonal 

 


