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 PROJECT TEAM  
 
Professor Roy Lubke reviewed the information on the site and produced the report. 

Professor Lubke has been involved with the study and research of rehabilitation and 
coastal dune systems in the Cape over the last 40 years, specialising in stabilisation 
and rehabilitation of dune systems.  He has also worked in the on the west coast in the 
Western Cape and northwards to Kwa-Zulu Natal and Mozambique, and thus has a 
fuller understanding of southern African coastal systems.  He has also worked on 
coastal systems in Kenya and has consulting experience in Malawi and Angola. 
Numerous PhD, MSc and BSc (Honours) students have completed their studies under 
the supervision of Professor Lubke. 
Professor Lubke, while a Director of Coastal & Environmental Services (CES), 
produced numerous reports and research papers on coastal areas, including the 
southern Cape.   
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1. INTRODUCTION  
 
In May 2005 the Municipality had approved the rezoning of the property (Erf 5216) to group 
housing - the planned site for the development of Pansy Villas. The subdivision of the property into 
22 individual erven, each to be owned by an individual applicant, was approved and has been 
subdivided as such in the SG office. Each property has been sold and transferred to separate 
owners. Erf 5216 is connected by an internal road running from the main road along the 
(pan/handle) strip on the Northern side.  
 
Pansy Cove development homeowners (the apartments inland of the proposed Pansy Villas) have 
opposed the development (Cullinan Associates, 2013) in spite of the numerous reports produced 
on the proposed development of the Pansy Villas showing the minimal impact on the dune 
environment (HilLand Associates, 2013). HilLand Associates argue that the Pansy Villas, formed 
part of the original development approval which included Pansy Cove and that as Pansy Cove and 
the required infrastructure was already commenced with prior to ECA, that Pansy Villas and their 
internal road did not require ECA authorization as being part of a phased development which had 
commenced (HilLand Associates, 2010). Because of the controversy involved with this 
development HilLand Associates approached Professor Roy Lubke to give a professional opinion 
on the proposed site for development. 
 
Professor Roy Lubke visited the site on 28 June, 2013 and made a preliminary assessment of the 
situation. Professor Lubke has previously studied various sites along this coastline and advised on 
management of various sites. The purpose of this study is to: 

• Review the history of the area in question, examine the present status, and advise on the 
way forward on sound environmental lines; 

• Carry out a visit to the site to determine the present condition of the dune and its 
vegetation, particularly to assess the degree to which it has been degraded by human 
activity; 

• Review the reports and concepts produced by various consultants and opponents to the 
development, particularly with respect of the potential environmental impacts;  

• Examine the impacts on the dune system and vegetation of the proposed development and 
the mitigation of these impacts’ 

• Produce a report for the clients summarising these findings. 
This report provides policy information and recommendations which are the viewpoint of the 
investigator in order to alleviate the unsatisfactory situation that has prevailed on this proposed 
development. 
 

2. INFORMATION ON THE SITE 
 
In 2004 Erf 4332 and Erf 4333 were consolidated and subdivided to form two new erven, which 
were designated as Erf 5217 (on which Pansy Cove Sectional Title Scheme has since been 
developed) and remainder Erf 5216 - the planned site for the development of Pansy Villas.  
In May 2005 the Municipality approved the rezoning of the property to group housing. The 
subdivision of the property into 22 individual erven, each to be owned by an individual applicant, 
was approved and has been subdivided as such in the SG office. Each property has been sold and 
transferred to separate owners (Figure 1).  
Erf 5216 is connected by an internal road running from the main road along the (pan/handle) strip 
on the Northern side.  
Pansy Cove development (the apartments inland of Pansy Villas), while erecting their boundary 
fence, needed to infill a hollow in the dune. The Applicants requested them to compact this hollow 
and not just infill along the boundary between the two erven in order for the eventual construction 
of the internal road to the 22 units.  
The hollow in the north-western corner that encroached upon the neighbouring Erf 5217 was filled 
and compacted. This involved earthworks to eliminate the depression, level the surface and the 
Pansy Cove developers required these works to enable them to erect their palisade boundary 
fence. DEADP regarded the compaction and infilling as commencement of road construction in an  
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Figure 1: Location of the Pansy Villa Study Site, as indicated by the orange blocks with the 
Pansy Cove blocks behind (from HilLand Associates, 2012a) 
 
area that they deemed to be sensitive and hence an unlawful commencement of a listed activity in 
terms of ECA (Section 21: Activity 1 (d) - The construction, erection or upgrading of roads, 
railways, airfields and associated structures. (The commencement of earthworks for the eventual 
construction of a road by filling and compaction of a depression area which was regarded as a 
sensitive area by the Minister for Local Government, Environmental Affairs and Development 
Planning Western Cape Province). This “unlawful commencement” requires rectification and 
authorisation and is the subject of a separate S24G process.  
 
The DEADP EA for the road behind the units was eventually issued as an s24G rectification: 
 “the EIA process concluded that the access road should be authorized (as no significant impacts 
will result from the development of the access road) on condition that certain mitigation measures 
are implemented.” (DEADP EA, 2015). 
 
Consequently, the Pansy Villas development for 22 units has been revised and is now being 
reassessed. The site plan is shown in Figure 2. 
 

3. STATE OF THE NATURAL VEGETATION AND DUNE SYSTEM 
 
The site is a dune which was formed in the half-heart bay, which is part of the greater Mossel Bay 
system. The origin of the sand is from the deposits of marine origin and the aeolian transport of 
sand inland by on-shore southerly winds. There is no marked migration of sand at present but 
some sand is bound up in a dune south of the Pansy River (Figure 3). The dunes of the ancient 
vegetated coastal dune belt, typical of this coast, have been much altered due to the development 
along this stretch (See Figures 3 and 4, Fraser, 2012). The sand dunes were modified due to the 
development of the Pansy Villas, as is evident in the earlier report of Entech (1997, see photo 3).  
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Figure 2: Proposed Pansy Villa Development for 22 units
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Figure 2: Proposed Pansy Villa Development for 22 units 
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Figure 3: Dune to the south of the Study Site across the Pansy River. 
 

 
 
Figure 4 a. The alien Acacia cyclops (rooikrans) plants on the north side of the Study Site. 
b. Area cleared of alien shrubs on the south side of the Study Site. 
 

 
 
 
Figure 5 a. The alien brushwood with planted Carpobrotus sp. (Hottentot’s fig) in between. 
b. Area cleared of alien shrubs where Rhus crenata (Dune crowberry or taaibos) has 
apparently spontaneously grown. 
 
 
 

a b 

a b 
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Since then alien vegetation had grown up on these dunes but this has now partially removed by 
the municipality (Figures 4a &b) and some indigenous plants have been planted (Figures 5a & b).). 
Under natural conditions this site would be stabilsed by pioneer dune plants with a subsequent 
succession of plants ultimately resulting in Dune Thicket or Fynbos (Lubke and van Wijk 1988). 
 
From the many reports on the site (Entech,1997; HilLand Environmental, 2010; Eden GIS, 2012: 
Fraser, 2012; HilLand Environmental, 2012a&b) it is apparent that with respect to the Dias Beach 
as a whole because of the two rocky margins with and embayment in between there is limited 
erosion potential of the sand from the beach. Consequently this coastline is in a long term dynamic 
equilibrium. Never-the-less the dune does require upgrading and the establishment of an area 
stabilised with vegetation from the high water mark and in this way the dune would be better 
protected (Entech,1997).  
 
In their coastal report for the proposed Pansy Villas site, Fraser (2012) conclude that this is a 
stable and reflective beach, and thus if erosion does occur it is likely to heal quickly in a few days 
or a few weeks.  We must, therefore, conclude that there is very little chance of erosion. 
Furthermore, Fraser (2012) state that there will be little impact at Pansy Villas should sea levels 
rise. Their recommendations are that the structures of the units should be of a light weight and thus 
are not supported by the soft dunes, with minimal dune disturbance. Moreover, the dunes should 
be rehabilitated immediately after construction. They advocate the planned 25m servitude between 
the development and the high water line to be an acceptable setback. 
 
Eden GIS (2012) have also looked at the dune system and conservation status of the site. They 
state that the artificial establishment of a new beach profile, and therefore a physical change in the 
original dune dynamics has resulted in a system that now requires alternative forms of 
rehabilitation and management to get it into a new natural state. Therefore, they conclude that the 
system will require continual ongoing management. While this is true it is desirable to allow the 
dune system to reform naturally following the development, i.e. spontaneous rehabilitation, and 
management with the introduction of indigenous shrubs such as Rhus crenata (Dune crowberry or 
taaibos), where appropriate. Any dune system where development has occurred requires on-going 
management. 
 

4. IMPACTS ON THE NATURAL VEGETATION AND DUNE SYSTEM 
 
In this section we will assess the significance of impacts as a result of the proposed development 
on the vegetation and dune environment. The significance of each impact was identified and 
evaluated using standard impacts rating scales and tables. The tables are all in Appendix 1 but the 
important issues are summarized in Section 4.5 below. 
 

4. .1 Issues related to the value of dunes as they may apply to 
the study site 

 
There are a number of issues that need to be considered that assume the dune systems are 
pristine and undisturbed by human intervention. These are the values of dunes as rated by Tinley 
(1985).In this region the dune system that is being evaluated is the foredune system and a steep 
dune slope up from the foredunes so that most of the features applied by Tinley do not apply. 
    
Issue 1: The dunes as an aesthetic amenity that emphasizes a sense of place 

 
When examined in 2013 alien invasion of plants on the site had been partially cleared and some 
natural vegetation had returned.  However the few indigenous plants on the site have no dune 
aesthetic appeal so the NoGo option has a Low negative impact on the long term. With the 
development option the aesthetic appeal of the dunes would be enhanced if all the aliens are 
removed and indigenous vegetation encouraged and this would have a Low positive impact on the 
whole region in the long term (Table 1 – Issue 1 – Appendix 1). 
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Issue 2: The dunes have any historical or archaeological value 
 

There may be sites with middens that of are of archeological importance on the site but this aspect 
is not considered in this report.  It is unlikely that there are middens on this site and it is 
recommended that during development should any midden be discovered a Heritage report should 
be undertaken. 
 
Issue 3: The dunes provide a natural site for plant and animal communities and for biotic migration 
 

Either with the NoGo option or with the development option there would be no or very little effect 
on the plant and animal communities on this site. It is unlikely that migration pathways existent on 
this site.  (Table 2 – Issue 3 – Appendix 1).   
 
Issue 4: The dunes provide a unique ecosystem and habitat types for rare and endemic biota 
 

Natural dune systems do provide sites for rare and endangered dune species but in this dune 
environment which has been disturbed and restored to a natural system there was no evidence for 
rare or endemic species. Maintaining the status quo of the NoGo option gives no advantage to 
such sites so this is a Medium negative impact over the long term in the regional context.  The 
development option would be an asset to the region in opening up these sites to more indigenous 
vegetation by clearing aliens, in the long-term. The impact would be Medium positive (Table 3 – 
Issue 4 – Appendix1).  
 

4.2 Issues relating to the dunes and dune management and development 
 
 
A number of issues may relate to nature of the dune system and its management in large dune 
systems but this can be reduced to but a few issues (Tables 4-5, Appendix 1).  
 

4.2.1 Issues relating to the dune morphology and dune system 
 
This dune system no longer functions in the way a normal dune system for the coastline functions. 
The stabilisation of the system by aliens and development in the region mainly on rear of the study 
site has essentially resulted in a stabilised and completely modified system. Removal of the aliens 
may result in small pockets of sand migration along the dune front but the system could not be 
restored to its “natural” state. Thus these factors come down to two issues, namely how the 
development may impact upon the dune system and what effect the development may have on the 
mobility of the dune sands. 
 
Issue 5: The dune system as a natural variable entity 
 

As the dune system is no longer a functioning with sand movement or with a fully stabilised natural 
system  the development will have no impact on the dune system. This will be over the long term 
and the NoGo option will also result in no change so there is no impact on the dune system (Table 
4 – Issue 5 – Appendix 1). 
 
Issue 6:  Wind-blown sand of the dune system and effect on the development 
 

The removal of alien vegetation from the site and establishment of indigenous species and then 
with the development may result in wind-blown sand which may affect the development and thus 
there may be a Low impact on the site and adjacent regions in the short term.  This will require 
mitigation in the form of temporary stabilisation and ultimately the establishment of indigenous 
vegetation of the appropriate type.  The NoGo option will have also have a low impact as there is 
the possibility of wind-blown sand as the site is not well stabilised at present (Table 5 – Issue 6 – 
Appendix 1). 
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4.2.2 Issues relating to the removal of the plant aliens and its bearing on the 
dune system 

 

If development takes place on the site, all alien woody plants should be removed and a programme 
of rehabilitation be implemented to stabilise areas that are presently vegetated by alien plants. If 
alien plants are removed a detailed programme of rehabilitation with specific indigenous species 
should be implemented as discussed in Appendix 2.  
 
Issue 7: Removal of the alien woody plants 

If development proceeds there may be removal of the alien plants which will have a Medium 
positive impact as indigenous vegetation could be restored to the dune system. The mitigation 
against the migration of dune sands would have to be introduced in the way of stabilisation of the 
sands with indigenous plants. With the NoGo option there would be no change to the dune system 
and thus this impact would not be applicable (Table 6 – Issue 7 – Appendix 1). 
 

4.3  Issues relating to general dune management 
 
The proposed development will improve the “natural dune system” as removal of aliens and 
introduction of indigenous species will enhance the region. The procedure will have to be carried 
out in a phased approach so as not to have large areas of exposed “drift sand”. Cognizance will 
have to be taken of set-backlines is governed by two aspects. The stability of the dunes which 
means that development should be behind the foredune crest. There should be active 
management of the site so that it does not degenerate.  The various services such as roads and 
sewerage works, etc. should not impact on the area. 
 
Issue 8: Inappropriate management operations, such as large scale unplanned clearing 

 
With a development there is always the chance of mismanagement of the site such as clearing 
inappropriate areas. This would be a Medium negative impact on areas of the site for a short term.  
Mitigation would be the sound management and appropriate planning prior to any development 
proceeding.  This impact would not apply for the NoGo option (Table 7 – Issue 8 – Appendix 1). 
 
Issue 9: Infra-structural services as an impact on the dune system 
 

The various infra-structural services such as sewerage works, electrical cables, etc. could possibly 
impact on the site, either through physical disturbance or the introduction of alien plants. This will 
have a Low impact in the long term.  In the case of the NoGo option there would be no impact 
(Table 8 – Issue 9 – Appendix 1). 
 

4.4 Issues related to the vegetation 
 
Development of a site such as this will result in the loss of some vegetation and there are other 
issues which have been identified during the vegetation study 
 
Issue 10: Disturbance of vegetation by construction process and residents after occupation of the 
resort 

During the construction process there will be loss of plants and vegetation.  Also in the provision of 
sewers and underground cables, etc. plants will be lost. This will have a Medium negative impact in 
the short term and will be permanent. Mitigation can be applied by careful layout of the units, 
establishment of undisturbed areas of open space and minimizing the size of the development 
footprint. Residents should be encouraged not to remove indigenous species and to enhance the 
site by only introducing indigenous plants. With the No Go option this issue does not apply. (Table 
9 – Issue 10 – Appendix 1). 
 
Issue 11: Landscaping could introduce exotic plant species   

As is evident in other developments on the coast the residents remove all indigenous plants and 
establish lawns and some exotic shrubs or trees. Thus this may have a High negative impact on 
the indigenous vegetation in the long term. Residents should not be permitted to plant lawns but to 
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keep the shrubby strandveld vegetation around their houses which will reduce the impact. (Table 
10 – Issue 11 – Appendix 1). 
 
Issue 12: Disturbance of vegetation will result in loss of rare/endemic plants 

During the construction process and by the gardening by residents after occupation of the resort 
important plant species could be lost.  No rare or endemic plants were identified on the site so this 
issue does not apply. (Table 11 – Issue 12 – Appendix 1). 
 
Issue 13: Increase in alien plant species 

With the development and after occupation of the site by residents invasive alien plants may be 
introduced.  This is always a possibility but it is a Low negative impact over the long term.  In 
mitigation residents and construction workers can be educated to eradicate alien plants. (Table 12 
– Issue 13 – Appendix 1). 
 

4.5   Summary of the Impacts on the Dune System and Vegetation     
 

The impacts of the proposed development can be summarised as follows: 

• The dunes as an aesthetic amenity that emphasizes a sense of place 
o NoGo option - Low negative impact in the long term.  
o Development option - Low positive impact on the region in the long term.  

• The dunes provide a natural site for plant and animal and migration 
This issue does not apply. 

• The dunes provide a unique ecosystem and habitat types for rare and endemic biota 
o Development option – Medium positive impact over the long term on the specific 

dune site. 
o NoGo option – Medium negative impact. 

• The dune system as a natural variable entity 
o No longer functional so will result in no impact. 

• Wind-blown sand of the dune system 
o Development option – Low negative impact on the site and adjacent regions in the 

short term.   
o NoGo option will have Low negative 

• Removal of the alien woody plants  
o Development option - Medium positive impact on the region in the long term. 
o NoGo option - no impact (Z) 

• Inappropriate management operations, such as large scale unplanned clearing 
o Development option - Medium negative impact on local areas for a short term. 
o NoGo option - no impact (Z). 

• Infra-structural services as an impact on the dune system 
o Development – Low negative impact locally for the long term. 
o NoGo option - no impact (Z). 

• Disturbance of vegetation 
o Development - Medium negative impact in the long term. 
o No Go option this issue does not apply. 

• Introduction of exotic plant species   
o Development - High negative impact in the long term 
o No Go option this issue does not apply. 

• Loss of rare/endemic plants 
This issue does not apply as there are no such plants. 

• Increase in alien plant species 
o Development - Low negative impact over the long term.   
o No Go option this issue does not apply. 

 
In summary the positive and negative impacts of the development alternatives on these issues are 
shown in Table 1. Thus there are 3 positive impacts and 6 negative impact s of the development 
on the dune environment. The NoGo alternative has no positive impacts and 3 negative impacts 
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but 9 of these issues do not apply and are rated zero. Many of the impacts of the development 
would be reduced should satisfactory mitigation be applied. 
 
Table 1: Summary of the Impacts with the development or without development 
 

Alternatives Positive Total 
positive 

Negative Total 
Negative 

Zero 

High Medium Low High Medium Low 

Development 0 2 1 3 1 2 3 6 3 

NoGo 0 0 0 0  1 2 3 9 

 
 

5. RECOMMENDATIONS AND CONCLUSIONS 
 

 

5.1  Impacts of the development on the Dune System and Vegetation 
In general there are three positive impacts and six negative impact s of the development on the 
dune and vegetative environment. The NoGo alternative has no positive impacts and 3 negative 
impacts but 9 of these issues apply only if development proceeds and are rated zero. 
 
Regarding the functioning or use of the dune system as defined by Tinley (1985) we identified 2 
positive impacts (Low and Medium) should the development proceed.. 
 
On the general dune system we identified two Low to Medium positive impacts should 
development not proceed and two negative impact (Low to Medium) with the development 
proceeding. 
 
The removal of the alien plants should the development proceed would provide two Low to 
Medium positive impacts and one Low negative impact (increase in wind-blown sand).  
 
In all cases there are adequate mitigating factors.  
 
There were no positive impacts with respect to the NoGo alternative. There were 3 negative 
impacts, but many of issues on the NoGo alternatives have zero impacts as they would not apply 
 

5.2 Recommendations and conclusions regarding removal of alien vegetation and 
rehabilitation 
 
The success of the removal of alien vegetation and the re-establishment of indigenous vegetation 
has been evident from the areas investigated in the other studies (CES, 2010).  Recommendations 
on the rehabilitation of the site are provided in detail in Appendix 3 of the report. It is recommended 
that a comprehensive EMP is produced with all the alien removal and rehabilitation as described in 
summary in this document. 
 

5.3 General Conclusions on the development 
 
From this review of the reports and on the basis of the short site visit I have considered the options 
and feasibility of development on the site. On the basis of the state of the environment of the site 
and the dune system coupled with the numerous studies that have been carried out it is my 
professional opinion that the Pansy Beach development could proceed as planned.  Furthermore I 
recommend: 
 

• The site can be satisfactory used for the establishment of the planned units. 

• The site is close to the high-water mark and the owners must bear the responsibility for any 
dangers associated with building on the site. 

• Because of the lower position of the site I believe that the units will not obtrude into the view 
of the flats located behind. 
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• The site has been mismanaged in the past by allowing alien vegetation (mainly Acacia 
spp.) to grow on the dunes and these should all be removed and the dunes planted with 
indigenous species and site should be restored to natural vegetation.  

• A set back line from the high water mark should be established and temporary demarcated. 
No development should be allowed on the south of the demarcation line, i.e. closer to the 
shore. 

• The natural vegetation of the area should be allowed to return spontaneously with no active 
landscaping of the site so as to return the site to the indigenous coastal thicket or 
pioneering dune plants. 

• This procedure should be part of the overall management of the coastal sites along the 
beachfront areas of Mossel Bay. 

• Signposts should be erected to show that this dune vegetation is very sensitive and the 
access paths clearly demarcated. Signs should indicate that people should keep off the 
dune vegetation. 

• It is important that natural vegetation should not be damaged and that the area is not 
unduly disturbed so that the region can be restored and the natural vegetation re-
established.  Any disturbance may result in blowouts, requiring considerable effort to 
stabilise. 

• There is instability along the Pansy River, especially where storm water is discarded into 
the stream, so consideration should be given to installing some river training works at the 
base of the dune alongside the Pansy River. 
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APPENDIX1: IMPACT ASSESSMENT TABLES 
 
 

Table1: Issue 1: The dunes as an aesthetic amenity that emphasises a sense of place 
 

 SPECIALIST 
RATING 

 
CRITERIA 

 

 
CATEGORY 

 
DESCRIPTION 

 
Proposed 

Development 

 
NO GO 

 
EXTENT or 
spatial 

influence of 
impact 

 
Regional (R) 
 

 
Beyond 5km of the proposed development 
 

YES YES 

 
MAGNITUDE 
of NEGATIVE 
IMPACT (at 
the indicated 
spatial scale) 

 
Low (L)  
 
 

 
Bio-physical and/ or social functions and/ or processes 
are severely altered. 
 

NO YES 

 
MAGNITUDE 
of POSITIVE 
IMPACT (at 
the indicated 
spatial scale) 

 
Low (L)  
 

 
Bio-physical and/ or social functions and/ or processes 
are notably enhanced. 

YES NO 

 
PROBABILITY 
of occurrence 

 
Definite (D)  
 

 
>95% chance of the potential impact occurring. 
 

YES YES 

 
CONFIDENCE 

levels 
 

 
Certain (C) 
 
 
 
 

 
More than adequate amount of information and 
understanding of the bio-physical and/ or social 
functions and/ or processes that may 
potentially influence the impact. 
 

YES YES 
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Table 2: Issue3: The dunes provide a natural pathway for plant and animal migration 
 

 

 
CRITERIA 

 

 
CATEGORY 

 
DESCRIPTION 

 
Proposed 

Development 

 
NO GO 

 
EXTENT or 
spatial 

influence of 
impact 

 
Site specific 
(SS) 
 

 
On site or within 100 m of the site boundary. 

YES YES 

 
MAGNITUDE 
of NEGATIVE 
IMPACT (at 
the indicated 
spatial scale) 

 
Zero (Z)  
 

 
Bio-physical and/ or social functions and/ or processes 
remain unaltered. 
 

YES YES 

MAGNITUDE 
of POSITIVE 
IMPACT (at 
the indicated 
spatial scale) 

 
Zero (Z  

 
Bio-physical and/ or social functions and/ or processes 
are notably enhanced. 

NO NO 

 
DURATION of 

impact 

 
Long Term (L) 
  

 
More than 15 years (after construction). 

YES YES 

 
PROBABILITY 
of occurrence 

 
Definite (D)  
 

 
>95% chance of the potential impact occurring. 
 

YES YES 

 
CONFIDENCE 

levels 
 

 
Certain (C) 
 
 
 
 

 
More than adequate amount of information and 
understanding of the bio-physical and/ or social 
functions and/ or processes that may 
potentially influence the impact 

YES YES 
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Table 3: Issue 4: The dunes provide a unique ecosystem and habitat types for rare and endemic biota 
 

 

 
CRITERIA 

 

 
CATEGORY 

 
DESCRIPTION 

 
Proposed 

Development 

 
NO GO 

EXTENT or 
spatial 

influence of 
impact 

 
Site specific 
(SS) 
 

 
On site or within 100 m of the site boundary. 
 

YES YES 

MAGNITUDE 
of NEGATIVE 
IMPACT (at 
the indicated 
spatial scale) 

 
Medium (M)  
 

 
Bio-physical and/ or social functions and/ or processes 
are notably altered. 

NO YES 

 
MAGNITUDE 
of POSITIVE 
IMPACT (at 
the indicated 
spatial scale) 
 
 
 

 
High (H)  
 
 

 
Bio-physical and/ or social functions and/ or processes 
are vastly enhanced. 
 

NO NO 

 
Medium (M)  
 

 
Bio-physical and/ or social functions and/ or processes 
are notably enhanced. 

YES NO 

 
DURATION of 

impact 

 
Long Term (L) 
  

 
More than 15 years (after construction). 

YES YES 

 
PROBABILITY 
of occurrence 

 
Definite (D)  
 

 
>95% chance of the potential impact occurring. 
 

YES YES 

 
CONFIDENCE 

levels 

 
Certain (C) 
 
 
 
 

 
More than adequate amount of information and 
understanding of the bio-physical and/ or social 
functions and/ or processes that may 
potentially influence the impact. 
 

YES YES 
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Table 4: Issue 5: The dune system as a natural variable entity 
 

 

 
CRITERIA 

 

 
CATEGORY 

 
DESCRIPTION 

 
Proposed 

Development 

 
NO GO 

 
EXTENT or 
spatial 

influence of 
impact 

 
Regional (R) 
 

 
Beyond 5km of the proposed development 
 

YES YES 

MAGNITUDE 
of NEGATIVE 
IMPACT (at 
the indicated 
spatial scale) 

 
Zero (Z)  
 

 
Bio-physical and/ or social functions and/ or processes 
remain unaltered. 
 

YES YES 

MAGNITUDE 
of POSITIVE 
IMPACT (at 
the indicated 
spatial scale) 

 
Low(L)  
 
 

 
Bio-physical and/ or social functions and/ or processes 
are slightly enhanced. 
 

NO NO 

DURATION of 
impact 

 
Long Term (L) 
  

 
More than 15 years (after construction). 

YES YES 

PROBABILITY 
of occurrence 
 

 
Probable (Pr)  
 

 
20% - 95% chance of the potential impact occurring. 
 

YES YES 

CONFIDENCE 
levels 

 

 
Sure (S) 
 
 
 

 
Reasonable amount of information and understanding of 
the biophysical and/ or social functions and/ or 
processes that may potentially influence the impact. 
 

YES YES 
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Table 5: Issue 6:  Wind-blown sand of the dune system 
 

 

 
CRITERIA 

 

 
CATEGORY 

 
DESCRIPTION 

 
Proposed 

Development 

 
NO GO 

EXTENT or 
spatial 

influence of 
impact 

 
Local (L) 
 

 
Within 5 km of the proposed development 

YES YES 

MAGNITUDE 
of NEGATIVE 
IMPACT (at 
the indicated 
spatial scale) 
 
 

 
Low (L)  
 

 
Bio-physical and/ or social functions and/ or processes 
are notably altered. 
 

YES NO 

 
Low (L)  
 

 
Bio-physical and/ or social functions and/ or processes 
remain unaltered. 
 

NO YES 

DURATION of 
Impact 

 

 
Short Term (S)  
 

 
0-5 years (after construction). 
 

YES NO 

PROBABILITY 
of occurrence 

 
Probable (Pr)  
 

 
20% - 95% chance of the potential impact occurring. 
 

YES YES 

 
CONFIDENCE 

levels 

 
Certain (C) 
 
 
 
 

 
More than adequate amount of information and 
understanding of the bio-physical and/ or social 
functions and/ or processes that may potentially 
influence the impact. 

YES YES 
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Table 6: Issue 7: Removal of the alien woody plants  
 

 

 
CRITERIA 

 

 
CATEGORY 

 
DESCRIPTION 

Proposed 
Development 

 
NO GO 

EXTENT or 
spatial 

influence of 
impact 

 
Site specific 
(SS) 
 

 
On site or within 100 m of the site boundary. 
 

YES YES 

 
MAGNITUDE 
of POSITIVE 
IMPACT (at 
the indicated 
spatial scale) 

 
 
 
 

 
Medium (M)  
 
 

 
Bio-physical and/ or social functions and/ or processes 
are vastly enhanced. 
 

YES NO 

 
Zero (Z)  
 
 

 
Bio-physical and/ or social functions and/ or processes 
remain unaltered. 

NO YES 

 
DURATION of 

impact 
 

 
Long Term (L) 
  

 
More than 15 years (after construction). 

YES YES 

 
PROBABILITY 
of occurrence 

 

 
Definite (D)  
 

 
>95% chance of the potential impact occurring. 
 

YES YES 

 
CONFIDENCE 

levels 
 

 
Sure (S) 
 
 
 

 
Reasonable amount of information and understanding of 
the biophysical and/ or social functions and/ or 
processes that may potentially influence the impact. 
 

YES YES 
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Table 7: Issue 8: Inappropriate management operations, such as large scale unplanned clearing 
 

 

 
CRITERIA 

 

 
CATEGORY 

 
DESCRIPTION 

 
Proposed 

Development 

 
NO GO 

 
EXTENT or 
spatial 

influence of 
impact 

 
Site specific 
(SS) 
 

 
On site or within 100 m of the site boundary. 
 

YES NO 

 
MAGNITUDE 
of Negative 
IMPACT (at 
the indicated 
spatial scale) 

 

 
High (H)  
 
 

 
Bio-physical and/ or social functions and/ or processes 
are vastly enhanced. 
 

NO NO 

 
Medium (M)  
 

 
Bio-physical and/ or social functions and/ or processes 
are notably altered. 
 

YES NO 

 
Zero (Z)  
 
 

 
Bio-physical and/ or social functions and/ or processes 
remain unaltered. 

NO YES 

 
DURATION of 

impact 
 

 
Short Term (S)  
 

 
0-5 years (after construction). 
 

YES YES 

 
PROBABILITY 
of occurrence 

 
Possible (Po)  
 

 
5% - 20% chance of the potential impact occurring 
 

YES YES 

 
CONFIDENCE 

levels 
 

 
Sure (S) 
 
 
 

 
Reasonable amount of information and understanding of 
the biophysical and/ or social functions and/ or 
processes that may potentially influence the impact. 
 

YES YES 
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Table 8: Issue 9: Infra-structural services as an impact on the dune system 
 

 

 
CRITERIA 

 

 
CATEGORY 

 
DESCRIPTION 

 
Proposed 

Development 

 
NO GO 

EXTENT or 
spatial 

influence of 
impact 

 
Site specific 
(SS) 
 

 
On site or within 100 m of the site boundary. 
 

YES NO 

MAGNITUDE 
of NEGATIVE 
IMPACT (at 
the indicated 
spatial scale) 
 
 

 
Low (L)  
 

 
Bio-physical and/ or social functions and/ or processes 
are notably altered. 
 

YES NO 

 
Zero (Z)  
 

 
Bio-physical and/ or social functions and/ or processes 
remain unaltered. 

NO YES 

 
DURATION of 

impact 
 

 
Long Term (L)  
 

 
More than 15 years (after construction). 
 

YES NO 

PROBABILITY 
of occurrence 
 

 
Possible (Po)  
 

 
5% - 20% chance of the potential impact occurring 
 

YES YES 

 
CONFIDENCE 

levels 
 

 
Sure (S) 
 
 
 

 
Reasonable amount of information and understanding of 
the biophysical and/ or social functions and/ or 
processes that may potentially influence the impact. 
 

YES YES 
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Table 9: Issue 10: Disturbance of vegetation by construction process and residents after occupation of the resort 
 

 

 
CRITERIA 

 

 
CATEGORY 

 
DESCRIPTION 

 
Proposed 

Development 

 
NO GO 

EXTENT or 
spatial 

influence of 
impact 

 
Site specific 
(SS) 
 

 
On site or within 100 m of the site boundary. 
 

YES NO 

MAGNITUDE 
of NEGATIVE 
IMPACT (at 
the indicated 
spatial scale) 
 
 

  
Medium (M)  
 

 
Bio-physical and/ or social functions and/ or processes 
are notably altered. 
 

YES NO 

 
Zero (Z)  
 

 
Bio-physical and/ or social functions and/ or processes 
remain unaltered. 

NO YES 

 
DURATION of 

impact 
 

 
Short Term (S)  
 

 
0-5 years (after construction). 
 

YES YES 

PROBABILITY 
of occurrence 
 

 
Possible (Po)  
 

 
5% - 20% chance of the potential impact occurring 
 

YES YES 

 
CONFIDENCE 

levels 
 

 
Sure (S) 
 
 
 

 
Reasonable amount of information and understanding of 
the biophysical and/ or social functions and/ or 
processes that may potentially influence the impact. 
 

YES YES 
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Table 10: Issue 11: Landscaping could introduce exotic plant species   
 

 

 
CRITERIA 

 

 
CATEGORY 

 
DESCRIPTION 

 
Proposed 

Development 

 
NO GO 

EXTENT or 
spatial 

influence of 
impact 

 
Site specific 
(SS) 
 

 
On site or within 100 m of the site boundary. 
 

YES NO 

MAGNITUDE 
of NEGATIVE 
IMPACT (at 
the indicated 
spatial scale) 
 
 

 
High (H)  
 

 
Bio-physical and/ or social functions and/ or processes 
are notably altered. 
 

YES NO 

 
Zero (Z)  
 

 
Bio-physical and/ or social functions and/ or processes 
remain unaltered. 

NO YES 

 
DURATION of 

impact 
 

 
Long Term (L)  
 

 
More than 15 years (after construction). 
 

YES NO 

PROBABILITY 
of occurrence 
 

 
Possible (Po)  
 

 
5% - 20% chance of the potential impact occurring 
 

YES YES 

 
CONFIDENCE 

levels 
 

 
Sure (S) 
 
 
 

 
Reasonable amount of information and understanding of 
the biophysical and/ or social functions and/ or 
processes that may potentially influence the impact. 
 

YES YES 
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Table 11: Issue 12: Disturbance of vegetation will result in loss of rare/endemic plants 
 
 

 

 
CRITERIA 

 

 
CATEGORY 

 
DESCRIPTION 

 
Proposed 

Development 

 
NO GO 

EXTENT or 
spatial 

influence of 
impact 

 
Site specific 
(SS) 
 

 
On site or within 100 m of the site boundary. 
 

YES NO 

MAGNITUDE 
of NEGATIVE 
IMPACT (at 
the indicated 
spatial scale) 
 
 

 
Low (L)  
 

 
Bio-physical and/ or social functions and/ or processes 
are notably altered. 
 

NO NO 

 
Zero (Z)  
 

 
Bio-physical and/ or social functions and/ or processes 
remain unaltered. 

YES YES 

 
DURATION of 

impact 
 

 
Long Term (L)  
 

 
More than 15 years (after construction). 
 

YES YES 

PROBABILITY 
of occurrence 
 

 
Possible (Po)  
 

 
5% - 20% chance of the potential impact occurring 
 

YES YES 

 
CONFIDENCE 

levels 
 

 
Sure (S) 
 
 
 

 
Reasonable amount of information and understanding of 
the biophysical and/ or social functions and/ or 
processes that may potentially influence the impact. 
 

YES YES 
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Table 12: Issue 13: Increase in alien plant species 
 
 

 

 
CRITERIA 

 

 
CATEGORY 

 
DESCRIPTION 

 
Proposed 

Development 

 
NO GO 

EXTENT or 
spatial 

influence of 
impact 

 
Site specific 
(SS) 
 

 
On site or within 100 m of the site boundary. 
 

YES NO 

MAGNITUDE 
of NEGATIVE 
IMPACT (at 
the indicated 
spatial scale) 
 
 

 
Low (L)  
 

 
Bio-physical and/ or social functions and/ or processes 
are notably altered. 
 

YES NO 

 
Zero (Z)  
 

 
Bio-physical and/ or social functions and/ or processes 
remain unaltered. 

NO YES 

 
DURATION of 

impact 
 

 
Long Term (L)  
 

 
More than 15 years (after construction). 

YES YES 

PROBABILITY 
of occurrence 
 

 
Possible (Po)  
 

 
5% - 20% chance of the potential impact occurring 
 

YES YES 

 
CONFIDENCE 

levels 
 

 
Sure (S) 
 
 
 

 
Reasonable amount of information and understanding of 
the biophysical and/ or social functions and/ or 
processes that may potentially influence the impact. 
 

YES YES 
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APPENDIX 2: SOME CONDITIONS REGARDING REHABILITATION FOR THE EMP 
 

The following table summarises some of the conditions for rehabilitation of the site following 
alien removal (Table 1).  Some suggested species of plants for rehabilitation are listed in Table 2 
and some species recorded on the site useful for rehabilitation are provided in Appendix 1. 
 

Table 1 : Conditions or Recommendations  for the EMPR 

1. Alien plant clearing 

• Carry out a systematic programme of alien plant eradication.  

• Use a phased approach using a number of methods of alien eradication. 

• Couple alien eradication with a programme of indigenous plant rehabilitation. 
2. Clearing of Aliens and Fire Wood Production 

• A systematic approach could be followed of organising the informal wood cutters for 
firewood production. 

• Staff should also be training in bush clearing, and  
3. Procedure of Plant Alien Clearing 

• One should set bench marks for planning and evaluation purposes. 

• The alien vegetation eradication program is best conducted during summer as 
seeding and planting is more appropriate in autumn and winter..  

4. Alternative Uses of Plant Alien Biomass 

• Chipping the material and using the chips as a mulch layer, or 

• Brush wood packing of de-seeded branches, in the dune stabilisation programme. 
5. Burning of Alien Plants 

• Burning is often the most appropriate option to eliminate the accumulated 
brushwood. 

• Debris of branches, leaf litter, etc. can be stockpiled in heaps for burning. 

• Burning should take place on days with moderate winds to ensure complete 
combustion of the woody material, yet not to constitute a fire hazard. 

• Fires can be extinguished using jets from a hydro-seeder loaded with the 
HydroPam, which helps with seed adhesion and dust control, but has also found to 
be useful in fire control. 

6. Rehabilitation with indigenous plants 

• Indigenous dune plants should be used as they are adapted to the adverse 
conditions of the dune environment. 

• Species that are specifically adapted to the zones being stabilised will accelerate 
the natural process of dune colonisation. 

• Collect seeds and germinate species, or use cuttings or runners of some plants, or 
contract out for the establishment of some species that are commonly cultivated. 

• Start the stabilisation programme of seeding or planting during the rainy season as 
germination and seedling establishment is likely to have a maximum chance of 
success if the sands have been well soaked by rains. 

• Transplanting indigenous seedlings is more costly than sowing seeds, but is much 
more successful with respect to some species. 

• Alcosorb or Stockosorb gel (sodium based synthetic polymer) should be used at the 
time of planting of shrubs or other plants, by saturating 1kg in 200L of water and 
then applying 250 to 500ml into the planting hole. 

• Shrubs should be planted about 1.5 to 2 metres apart or one plant per 2.25m2 (i.e. a 
1.5m x 1.5m area).  

• Groundcovers should be planted at a density of one plant per m2.  

• Before seeding one should consider the temporary stabilisation of the substrate with 
a seed mix including some fast growing annual grasses that will die off in a few 
years. 

• Seeds (“clean seed equivalent”) should be sown at a total density of 20kg per 
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hectare. 

• When planting on slopes it is recommended that slopes be 1:3 or 18º as this will 
facilitate the establishment of vegetation and reduce the risk of erosion. 

7. Management of the stabilisation programme 

• Vegetation growth on dunes can be slow due to the harsh environmental conditions 
but this can be remedied by irrigation of stabilised/revegetated slopes, since sand 
movement is restricted and soil moisture content improved. 

• Indigenous species adapted to the local environment should be used along with 
Stockosorb or Alcosorb (synthetic polymer) where the costs of irrigation are 
prohibitive.   

• Plants that do not survive should be replaced by another more suitable species. 

• Fertilisation could result in a reduced number of plants, as many of the indigenous 
species do not favour nutrient-rich soils.  

• The addition of fertiliser with low levels of nitrogen (e.g. 27 kg/ha equivalent) could 
benefit the system, the best results obtained by adding 100g of 2:3:2 fertiliser/m². 

• Distributed fertilisers onto the sand surface and worked in to a depth of 20 – 30cm 
during the rainy season, repeating in 3 to 4 weeks, depending on the weather. 

 
8. Temporary Stabilisation 

• Prevent sand movement while seedlings or young plants become established, and 
also create a habitat favourable for seed germination.  

• On mobile dunes this requires the construction of fences or paddocks to restrict 
sand movement and/or the use of brushwood to cover the sand. 

• A fence can be constructed using 1m wide nylon shadecloth (40% shade).  

• More economical fences may be constructed of brushwood interlaced between 
vertically planted poles. 

• Brushwood using alien plants is not desirable unless seeds are removed as seed is 
brought into the area on these plants.   

•  An alternative to temporarily stabilise the sand surface in exposed areas is to use 
geo-textiles such as Terrasafe, a bio-degradable natural fibre. 
 

9. Maintenance and Monitoring of the Stabilisation Programme 

• The maintenance to ensure successful stabilisation of the dune and disturbed areas 
should be undertaken by the contractor for a minimum of 1 year. 

• Monitoring should continue into and during the subsequent dry season, when 
irrigation may be necessary.   

• After this period the landscape contractor is no longer responsible and a manager of 
the dune system will have to be set in place. 
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Table 2: Useful plant species for rehabilitation  
 

Species Common 
name 

Moisture 
requirements 

Means of 
planting 

Months 
to be 
collected 

Notes 

Grasses 

Ammophila arenaria Marram 
grass 

H P - Good stabiliser to establish 
a barrier to the advancing 
sands 

Ehrharta villosa Pipegras L P, S Oct-Dec Good in mobile sands 

Eragrostis tef Teff L S  annual, fast growing 
Elymus distichus Sea wheat L S Sep-Nov Foredune pioneer 

Sporobolus virginicus Dune kweek L P - Good dune forming 
species. 

Herbs  
Arctotheca populifolia Dune 

pumpkin 
L P, S Jan-Dec In areas close to the high 

water mark 

Felicia aethiopica Blue daisy M P  Useful groundcover in 
fairly stable areas. 

Gazania rigens var. 
uniflora 

Daisy M P,S  Good in foredune areas 

Senecio elegans Dune 
Senecio 

L S Sep-Jan- Foredune areas, bi-annual 

Succulents 

Carpobrotus edulis 
Hottentot fig L P, S  good pioneer , 

groundcover 

Tetragonia 
decumbens or 
Tetragonia sp. 

Klappiesbrak L P - Foredune areas 

Shrubs      
Chrysanthemoides 
monolifera 

Bitou L P, S Jun-Jul Excellent shrub that grows 
well from seed and 
spreads rapidly in open 
areas 

Myrica cordifolia 
 
Waxberry 

 
L 

 
P,S 

 
- 

Shrub that can be 
germinated from seed, but 
is slow growing. The 
horizontal stems grow 
along the surface of the 
dunes. 

Passerina rigida 
Dune-string L S Dec Very good in open areas 

and is a pioneer dune 
forest species, but seeds 
are slow to germinate. 

L = Low, M = Medium, H = High 
P = Plants, S = Seeds, C = Cuttings 


