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The Waves Front Homeowners Association 

KEURBOOMSTRAND – THE WAVES: COASTAL DUNE STABILISATION OPTIONS UPDATE 

Coastal Engineering - Specialist Study 

Concept Engineering 

 

1. INTRODUCTION 

PRDW have been requested by Dave Visser of Dave Visser Consulting Engineer, on behalf of Andrew Peck, 

property owner at The Waves Keurboomstrand, to prepare a proposal for the development of coastal erosion 

protection alternatives for affected sections of ‘The Waves’ coastline in Keurboomstrand, Plettenberg Bay. 

Along this stretch of coastline, a coastal dune system provides critical protection to both public and private 

property/infrastructure during storm events. Continuous erosion has however compromised the 

effectiveness and resilience of the dune system to provide adequate protection. The vulnerability of the 

coastal dune system was highlighted subsequent to a recent storm event on 24 August 2017 where severe 

erosion and damage to infrastructure was observed. 

In 2011, PRDW completed a coastal engineering assessment report in which recommendations to reduce the 

risk of erosion and loss of property were provided. The Environmental process lapsed and no Environmental 

Authorisation for the proposed works was obtained. PRDW has therefore been requested to develop coastal 

erosion protection alternatives in more detail to adequately address environmental concerns and determine 

the best practicable solution. 

2. SCOPE OF WORK 

The scope of work is summarised as follows: 

 Site visit and risk assessment: 

 Identify risk areas and the extents thereof;  

 Identify what infrastructure is at risk (and distinguish between private and public property). 

 Develop erosion protection alternatives: 

 Use information gathered during site visit together with PRDW’s coastal engineering assessment 

(PRDW, 2011) as a basis to develop three alternatives (as required for environmental approval) at 

a concept level of engineering detail. Erosion protection alternatives to be developed are as 

follows: 

 Rock revetment; 

 Geotextile sand container (GSC) revetment; 

 Dune rehabilitation (sand nourishing, re-vegetating and sand fencing). 

 Relevant storm water management/infrastructure to be addressed as part of the alternatives 

development. 

 Multi-criteria analysis (MCA) to identify preferred alternative. 
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3. RECENT STORM DAMAGE ASSESSMENT 

Photographs of ‘The Waves’ beachfront during and subsequent to the 24 August 2017 storm event are 

presented in Figure 3-1 and Figure 3-2 respectively. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-1: Photographs of wave conditions along ‘The Waves’ beachfront during 24 August 2017 storm 
event (courtesy of Rudi Martin). 
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Figure 3-2: Photographs indicating extent of erosion of the primary dune along ‘The Waves’ beachfront 
subsequent to the 24 August 2017 storm event (courtesy of Rudi Martin). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-3: Photograph indicating extent of erosion subsequent to a rainfall event in September 2016 
(courtesy of Rudi Martin). 
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4. SITE VISIT AND RISK ASSESSMENT 

4.1 Site visit 

4.1.1 Overview 

PRDW visited ‘The Waves’ beachfront on 22 November 2017 with Dave Visser (Dave Visser Consulting 

Engineer). A beachfront section of approximately 450 m in length was inspected as indicated in Figure 4-1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4-1: Extent of beachfront (450 m) inspected during PRDW site visit. 

 

4.1.2 Photographs and observations 

The location and direction of some photographs taken during the site visit are indicated in Figure 4-2.  This 

figure also shows the cadastral boundaries in relation to the Surveyor General Approved High Water Mark 

survey of June 2019 (referred to as the mean High Water Line below). 

A large road culvert constructed in 1964 is shown in Figure 4-3.  The eastern extent of erosion is indicated in 

Figure 4-4.  Erosion undermining a property boundary on erf 410 is indicated in Figure 4-5.  This erosion 

extends up to approximately 10 m from the western extent of erf 409 as shown in Figure 4-6.  West of erf 

409 some hummock dunes occur and the risk of erosion appears to be less. 
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Figure 4-2: Location and direction of photographs (yellow arrows) with 2019 mean high water line. 

 

 

Figure 4-3: Photograph 1.  Road culvert. 

 



  

 

The Waves Front Homeowners Association Coastal Engineering - Specialist Study Page 6 of 20 

KEURBOOMSTRAND – THE WAVES: COASTAL DUNE STABILISATION 
OPTIONS UPDATE 

S2001-89-TN-CE-001-R3.docx Printed Document Uncontrolled 

 

 

Figure 4-4: Photograph 2.  Eastern extent of coastal erosion. 

 

 

 

Figure 4-5: Photograph 3.  Erosion on erf 410. 
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Figure 4-6: Photograph 4.  Signs of erosion on erf 409. 

 

 

 

Figure 4-7: Photograph 5.  View east of erf 408 showing eastern extent of hummock dunes. 
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Figure 4-8: Photograph 6.  View east of erf 405. 

 

4.2 Risk assessment 

The study area borders the Coastal Management Line (CML) and is susceptible to erosion due to three primary 

factors: 

 Mega cusps that migrate in an easterly direction along the Keurbooms beach (see Figure 4-9 below).   

These mega cusps will contribute to undercutting of the hummock and foredunes, with loss of 

stabilising vegetation. These mega cusps, being migratory, will “repair” with time, however the 

undercut of the dunes and loss of vegetation will not easily re-establish without intervention. 

 Cross-shore sediment transport under storm conditions will tend to erode the upper beach and 

deposit sand further offshore.  Maximum erosion will occur when mega cusps and storms combine. 

 The location of a storm water outlet on the eastern boundary of the study area.  High storm water 

outflow causes significant scour as indicated in Figure 3-3. This contributes to undercutting and 

scouring of the toe of the foredunes on the eastern extent of the study area. 

 Sea level rise due to climate change.  Over the next 50 years sea level rise is estimated at approximately 

0.5 m (PRDW, 2010) which will increase coastal erosion. 

The risks imposed by erosion are the following: 

 Undermining of upper beach and dunes resulting in damage to private property. 

 Undermining of public road and culvert foundation. 

The most immediate risk is that of damage to properties on erf 409 and erf 411.  Unless protective measures 

are provided along this section of coastline a real risk of undermining building foundations exists.  This could 

lead to partial building collapse and building rubble displaced onto eroded dunes.  This would imply public 

safety risks and negative aesthetics. 
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Allowing erosion to continue along erf 409 to 411 would increase the exposure of the public road to coastal 

erosion, increasing the risk of undermining the road foundation and likely requiring future coastal protection 

for the road.  Previous damage to the culvert wing walls has been reported by Hans Ottervanger and a 

significant crack was observed in the western wing wall during the site visit. 

 

 

Figure 4-9: Mega cusps evident on Keurbooms beach 

 

The risks to these properties due to the dune dynamics have also been studied in the Keurbooms Coastal 

Dune System (an overview) specialist study (Hellström & Avierinos, 2011 edited 2018). This is further 

discussed in Section 5.2. 

  

Mega Cusp Foredune Erosion 

due to Mega Cusp 
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5. EROSION PROTECTION OPTIONS 

5.1 Duty of care 

In terms of Section 28(1) of NEMA, duty of care requires that reasonable measures be taken to avoid 

significant pollution or degradation of the environment.  Unless erosion of the dunes forming the foundation 

of coastal properties is managed, this could result in the collapse of buildings which would significantly 

degrade the environment.   

In accordance with the general duty of care, all protection options are evaluated in terms of their impacts on 

the environment and ensuring a sufficient sustainable solution. 

5.2 Dune dynamics 

Dune dynamics of the area (Hellström & Avierinos, 2011 edited 2018) indicate factors affecting dune stability 

and erosion.  The sleeping revetment options considered in this report are aimed at minimizing interference 

with the natural dune system by burying structures.  The eroded dune has a height of approximately 5 m 

which will undermine erf 409’s building foundation if it recedes back by approximately 4 m.  For the proposed 

protection length of approximately 115 m the estimated volume of sand stabilised is 2,300 m3.  In terms of 

the overall volume of sand that forms part of active sediment zone (which extends over the full surf zone 

down to approximately -5 m MSL) in front of the property, this is considered to be a very small percentage.  

It also has not formed part of the sediment budget in the area over the past couple of decades.  Allowing it 

to move will not add a meaningful reserve of sand to the sediment budget and will result in the collapse of a 

building onto the upper beach with obvious environmental degradation. 

It should be noted that the protective structures considered will rarely be exposed.  In the event of such 

exposure their effect on sediment dynamics is to avoid cross-shore erosion only.  No significant effect on 

longshore sediment transport is possible apart from avoiding erosion of the dune behind the sleeping 

revetment.  In other words, there is no risk of the structures blocking sediment movement towards the east 

or west of the structure. 

5.3 Protection options 

Table 5-1 lists a number of protection options in decreasing order of steepness and wave reflection.  High 

wave reflection implies a potential increase in erosion when waves are reflected off the structure.  Dune 

rehabilitation would be the most natural option with the least environmental impact.  However, the 

additional sand accumulated by dune rehabilitation can be lost in a single extreme storm (either due to waves 

or storm water run-off).  It therefore only provides partial protection of a temporary nature.  All the other 

options can be designed to withstand well defined storm events.  To avoid undermining of their foundations, 

excavation down to +1 m MSL is recommended (approximately 2 m deep excavation) and the steepest safe 

excavation slope is likely to be 1:1.5.  While some of the options would have a steeper final slope, it would 

not be possible to construct them without first excavating a 1:1.5 slope.  A 2 m deep excavation is expected 

to also provide sufficient protection against undermining of the toe due to flow from the culvert (the invert 

level of the culvert is +3.9 m MSL). 

All the options with wave reflection of 90% or more are not considered appropriate due to the potential of 

increasing erosion at the toe of these structures and on the adjacent coastline.   
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Table 5-1: Erosion protection options 

Option 
Construction 

Slope 
Final Slope Protection capacity Wave reflection 

Sheet piles Vertical Vertical Full protection 100% 

Concrete retaining wall 1:1.5 Vertical Full protection 100% 

Interlocking gravity blocks 1:1.5 1:0.5 Full protection 90% 

GSC* 1:1.5 1:1 Full protection 60% 

Gabion retaining wall 1:1.5 1:1 Full protection 50% 

Rock Revetment 1:1.5 1:1.5 Full protection 40% 

Dune rehabilitation Existing Vegetated dune Partial protection Slope dependent 
*Geotextile sand containers (sand bags) 

 

 

Figure 5-1: Wave reflection during 2017 storm 

5.4 High water line and minimum protection footprint 

Figure 5-2 shows the mean high water line along the frontage of erfs 409 to 411 indicating that the entire 

revetment is well landward the high water line.  Therefore the entire structure will be located on Erf 412 and 

will not encroach on Coastal Public Property (CPP) and does not constitute any land reclamation. For a 

foundation level of +1 m MSL and a crest level of +8 m MSL (approximate level of top of embankment) a 

horizontal set-back of 13.7 m will be required for a rock revetment (Figure 5-3) and 14.6 m for a GSC 

structure.  Set-back and slope lines for a rock revetment are shown in Figure 5-2 but these lines would be 

similar for all options except sheet piles.  It shows that if the revetment is constructed on the existing eroded 

dune, the toe of the structure remains behind the high water line and there is no impact on CPP.  

Incident wave 

Reflected wave 
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Figure 5-2: Mean high water line and extent of proposed rock revetment option  

 

Figure 5-3: Set-back distances for slope excavation and various slope points for rock revetment and GSC 
options (level in m MSL) 
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5.5 Selection of preferred approach 

In terms of footprint only a vertical sheet pile will not require excavation.  As already mentioned the sheet 

pile wall is not considered appropriate due to its reflective nature that poses an increased risk of erosion. 

The protection provided by dune rehabilitation is of a temporary nature that can be removed in a single 

storm.  From an engineering perspective a rock revetment provides a reliable and robust solution.  It is also 

the least reflective structure due to dissipation of wave energy in the voids between rocks.  It is superior to 

all the other options in its ability to settle when exposed to toe erosion. 

GSC’s present a softer solution that may be more attractive from a public perception perspective.  However, 

they are impermeable and do not dissipate wave energy like a rock revetment.  More wave reflection can be 

expected from these structures which therefore have a higher potential of increased scour when exposed to 

wave action (compared to a rock revetment).  GSC’s are less robust, vulnerable to vandalism and would fail 

more easily if erosion undermined their foundations.  In addition, design guidelines for GSC’s are less reliable 

than those for rock revetments which provides less certainty in terms of performance. 

These aspects are considered in a multi-criteria assessment in Section 6. 

 

 

Figure 5-4: Rock revetment at St Francis Bay (top) and GSC structure at Durban (bottom). 
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5.6 Reduction of visual impact  

To reduce the visual impact of any protection solution it is recommended that sand be placed up to the crest 

of the structure at approximately +5.5 m MSL.  The volume of sand required to cover the rock revetment is 

estimated at 8 m3/m of revetment while the nett excavation to bury the rock toe is estimated at 7 m3/m.  The 

total additional sand is therefore approximately 130 m3 (13 truckloads).  Removing this quantity from the 

beach will have no significant impact on the sediment budget.  If environmental considerations prefer to have 

sand imported for this purpose, a source should be found that resembles the existing beach sand as closely 

as possible. 

If a GSC revetment is selected, imported sand will be used to fill the GSCs and the excavated beach sand will 

be used to cover the revetment. This should be followed by vegetation in an effort to rehabilitate dunes to a 

natural state.  

In the event of severe erosion the revetment would be uncovered and prevent further erosion.  After such 

events the revetment could once again be covered with sand to avoid visual impacts for which sand may need 

to be imported.  This would require access to the beach for the Homeowners Association (HOA) in order to 

maintain the sand cover over the revetment and to re-instate vegetation.   

 

 

Figure 5-5: Rock revetment covered with sand (level in m MSL) indicating lines A to D. 

 

5.7 Revetment termination details 

To avoid the western and eastern extents of the revetment being undermined in the event of erosion, the 

structure should be terminated appropriately.  The proposed revetment has been designed for 2 m vertical 

erosion.  In the event of such erosion the minimum footprint of the structure should remain undamaged.  

This typically requires rotating the ends through 90 degrees as illustrated in Figure 5-6 (blue lines).  For the 

present application, this approach is not practical because it implies significant excavation with cut-back 

slopes extending up to 12 m landward of line A, thereby undermining the existing property on erf 409.  This 

termination detail extends 10 m (parallel to the shoreline) beyond the minimum footprint.  A practical 

alternative would be to avoid significant additional excavation and to simply extend the revetment 10 m and 

20 m beyond the minimum footprint on the crest and toe respectively, as shown in Figure 5-7.  The 

termination structures would experience damage during severe scour but this is unlikely to extend into the 

minimum footprint area (green lines).  It is recommended that the eastern termination be extended to 
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protect the road and culvert (not shown in Figure 5-7).  This will avoid possible erosion due to discharge from 

the culvert and will also protect the public infrastructure.  The toe of the revetment would have to be 

extended by only an additional 7 m.  Care should be taken not to restrict any flow from the culvert. 

 

 

Figure 5-6: Typical conventional termination detail for revetment (blue lines) 

 

 

Figure 5-7: Proposed alternative termination detail  

 

The length of the revetment crest is 93 m with 10 m terminations on either side (total crest length 113 m).  

Damage to terminations can be expected in cases of significant erosion.  This will not lead to increased erosion 

on either side of the terminations. 

5.8 Landward location of revetment 

It is proposed that the revetment be located as far landwards as practically possible.  Moving lines A to D 

landward will create a cut slope extending into properties that could undermine building foundations at some 

point.  This is to be assessed on site and used to define the final position.  A proposed location is shown in 

Figure 5-8 which should be possible (although cut slopes should be evaluated on site).  This also moves the 

revetment away from water flow from the road culvert.  Avoiding interference with outflow from the culvert 

is also why a groyne previously considered has been excluded from the existing proposal. 
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Figure 5-8: Revetment to be positioned as far landward as possible:  requires on-site assessment to avoid 
undermining property foundations 

 

5.9 Sand fences and dune rehabilitation 

In addition to initial covering of the revetment as described in Section 5.6, it is recommended that sand fences 

which capture sand and enhance dune growth be erected on the covered revetment to assist with the 

stabilisation of the dunes. The fences can also be extended beyond the western termination as part of the 

dune rehabilitation programme to assist with dune growth and stabilisation in front of the properties in this 

area. 

Following severe erosion events during which the dune is eroded and the revetment is uncovered, the fences 

will need to be reinstated as part of the maintenance activities. 
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6. MULTI-CRITERIA ANALYSIS 

Table 6-1 provides a multi-criteria analysis (MCA) for all the options listed in Table 5-1.  Emphasis is placed on 

the ability to withstand an erosion event (resilience) and environmental factors including footprint, potential 

to induce erosion, and visual impact.  The potential to induce erosion is related to the expected wave 

reflection (Table 5-1).  It should be noted that an unprotected eroded dune will have similar reflection 

properties to a GSC structure (Figure 5-1), therefore the impact of the similar revetment types will not be 

worse than an unprotected dune face. 

Capital and maintenance costs are given less weight.  The MCA indicates that a rock revetment is the 

preferred option. 

Table 6-1: Multi-criteria analysis 

 

* Geotextile sand containers (sand bags) 

  

Resilience
Erosion 

Aggravation

Visual 

Impact
Footprint Capital Cost Maintenance

Weight(%) 30% 20% 20% 10% 10% 10% 100%

Option Total Score Ranking

Rock revetment 5 5 3 1 4 5 4.05 1

Gabion retaining wall 3 3 3 1 4 3 2.90 2

Sheet piles 4 1 2 5 1 4 2.80 3

Interlocking blocks 4 1 2 1 3 3 2.50 4

Concrete retaining wall 3 1 2 3 3 4 2.50 4

GSC* 2 3 3 1 3 2 2.40 6

Dune rehabilitation 0 3 5 2 5 1 2.40 7

Criteria

0 Worst

1

2

3

4

5 Best
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7. CONSTRUCTION AND MAINTENANCE ISSUES 

7.1 Beach access 

The most practical beach access is 25 m east of the culvert. The contractor will need to construct a ramp 

down the existing embankment. At the end of construction, rehabilitation of the temporary point will be 

required. 

7.2 Construction timeframes  

The duration of construction will depend on the selected solution. It is envisaged that the construction will 

be planned to avoid the tourist high season (December to January) and the winter stormy season (May to 

August). 

7.3 Monitoring and maintenance frequencies 

Remedial works should be monitored on an annual basis and after all major storm and flood events.  

Monitoring should include photographs that record the exposure of the sleeping revetments against 

demarcated levels.  Similarly, build-up of sand in sand fences and natural build-up of hummock and frontal 

dunes are to be recorded.  In the event of sleeping revetments being exposed, they are to be covered with 

sand and re-vegetated. Signage should also be erected to warn the public of the existence of the sleeping 

rock revetment. 

Maintenance activities may require excavator or loader machines (sand fill) as well as manual labour 

(reinstating sand fences). 
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8. CONCLUSIONS AND RECOMMENDATIONS 

Erosion risks have been identified for private and public property in front of and adjacent to The Waves 

development in Keurbooms.  The most critical risk is that in front of erfs 409 and 411.  Providing protection 

against further erosion here would effectively also provide protection to the public road and culvert next to 

the development.  Presently the risk of erosion undermining the public infrastructure is not obvious but with 

anticipated sea level rise the risk will increase. 

The most environmentally friendly approach to erosion protection is that of dune rehabilitation.  However, 

this protection is of a temporary nature and could easily be removed during a single storm. 

A number of options were considered for protective revetments.  The revetment should be located as far 

landward as practically possible without undermining any existing property foundations.  The toe of the 

revetment at the proposed location shown in Figure 5-8 is typically more than 8 m behind the 2019 high 

water mark.  The impact of the structure on adjacent areas is not considered to be more than that of an 

eroded dune face due to the high reflection visible from the existing dune (Figure 5-1). 

The most suitable option is a rock revetment which is the least reflective of all the possible structures 

considered.  Approximately half of the revetment will be buried below the existing beach level and the 

remainder will be covered with beach sand so that it is not visible.  From an engineering perspective the rock 

revetment is superior since it has well-established design guidelines, is robust and can accommodate possible 

future erosion sustainably. 

A revetment foundation level of +1 m MSL is proposed to ensure that foundations are not undermined during 

extreme erosion.  This requires an approximately 2 m deep excavation equating to approximately 7 m3 of 

sand per meter of revetment.  It is proposed that this sand be placed over the revetment on completion of 

construction.  An additional approximately 1 m3 of sand per meter of revetment will be required to 

completely bury the structure so that it will not be visible and allow vegetation to establish dunes.  It is 

recommended that sand fences be erected to facilitate dune stabilization as indicated in Figure 8-1. In the 

event of future erosion exposing the structure a maintenance policy should be considered whereby the HOA 

are responsible for covering revetments and re-vegetating after each event, thereby implying a low visual 

impact.  This will require beach access for the HOA.  The most practical beach access is 25 m east of the 

culvert. 
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Figure 8-1: Proposed extent of sand fences in addition to sleeping revetment 
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OFFICE LOCATION Cape Town, South Africa  

NATIONALITY South African  

DATE OF BIRTH 08 February 1963 

SPECIALISATION ▪ Rubble Mound and Caisson Breakwater Design 
▪ Shore Protection and Revetments 
▪ Port Planning and Harbour Design  
▪ Dredging and Reclamation Works  
▪ Marina and Waterfront Developments 
▪ Physical Scale Modelling 
▪ Vessel Motions 
▪ Marine Field Data Specification and Analysis 

QUALIFICATIONS Registered Professional Engineer, South Africa (1995) (Number:  950588) 

BEng, University of Stellenbosch (1987) 

MEng, (cum laude) University of Stellenbosch (1993) 

PROFESSIONAL SOCIETIES Member, South African Institution of Civil Engineers (1995) 

Member, Permanent International Association of Navigation Congresses (2004) 

LANGUAGES English, Afrikaans  

 

SUMMARY 

Anton is a professional engineer with more than 28 years' experience in the design of various coastal, harbour 
and marine structures with a specialization in breakwaters, dredging and reclamation works. Anton initially 
worked for the CSIR in Stellenbosch where he was responsible for physical modelling of several marine projects.  
In 1994 he joined AR Wijnberg Incorporated as an associate where he was inter alia responsible for the design 
and site supervision of the Port St Francis breakwater and marina. Anton joined PRDW in 1996 and is a director 
at PRDW specialising in coastal structures, dredging and reclamation.  Current and recent project involvements 
include the Port of Ngqura breakwaters, Durban Harbour Entrance Deepening and Widening, the Luanda 
Waterfront Development, St Helena Breakwater and Wharf, and Guinea Bauxite export jetty detailed design. 

 

RELEVANT PROFESSIONAL EXPERIENCE 

BREAKWATER DESIGN ▪ Cape Town Spur Breakwater Repair.  Repair design, physical model study and 
construction supervision (2016-2017). 

▪ Guinea Bauxite export terminal detail design.  Causeway and breakwater rock 
rubble design with optimised quarry use (2014-2016). 

▪ Ruperts Bay breakwater design, St Helena Island, physical modelling and 
construction monitoring (2013-2016). 

▪ Port de Praia Phase 2, Cape Verde, Core-loc breakwater, specialist design and 
construction support (2012-2013). 

▪ Port de Praia, Cape Verde, Core-loc breakwater, specialist design and construction 
support (2009-2011). 

▪ Design and construction management of Durban harbour south breakwater 
reinforcing and new north groyne (2006-2009).   

▪ Specialist Core-loc design input: Costa Azul causeway, Mexico (2005-2008), Costa 
Azul offshore breakwater, Mexico (2005-2009).   
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▪ Lagos Moles, Nigeria, specialist Core-loc design input (2005).   
▪ Repair of Koeberg breakwater (2005).   
▪ Design and construction management for repair of Lamberts Bay breakwater 

(2004).   
▪ Coega breakwater design and construction management (2003).   
▪ Takoradi, Ghana, breakwater repair (2001).   
▪ Evaluation of optimum dolos shape (1998 – 2001).   
▪ Design of Coega breakwater and crown wall (1998 – 2001).   
▪ Fregate Island, Seychelles, breakwater repair (1998).    
▪ Investigation into stability of rock, cubes, dolosse, Accropode and Core-Loc 

armour units (1998 – 1999).   
▪ Design, specification and site supervision of Port St Francis breakwater and crown 

wall (1995).  
▪ Design of groyne for sand accumulation at Oranjemund (1993). 

SHORE PROTECTION  ▪ Loma Larga revetment, Chile, remedial design (2016). 
▪ East London Transnet foreshore shore protection alternative design, physical 

modelling and construction support (2015-2016). 
▪ Simonstown railway seawall repair design and construction supervision (2009-

2010). 
▪ Durban Bluff access road, repair design and construction management (2007-

2008).   
▪ Campeche, Mexico specialist Core-loc input (2004).   
▪ Tamatave, Madagascar specialist Core-loc input (2003).   
▪ Tocopilla, Chile, revetment evaluation and repair design (2001).   
▪ Evaluation of revetment repair, Takoradi, Ghana (2001).   
▪ Various shore protection designs allowing for toe erosion including Port Elizabeth 

N2 protection (1990), Chapmans Peak (1991), Kommetjie (1992), Zeekoeivlei 
Outlet,  Papenkuils Outlet (1993), Punta del Este Uruguay (1994), Melkbos (1993), 
St Francis Bay (1995), Mossel Bay (1996).   

▪ Design of rock groynes at Mlazi canal outlet subject to joint storm run-off and 
wave attack (1988).   

SMALL CRAFT HARBOURS  ▪ Guinea Bauxite export terminal and berth detail design (2012-2016).   
▪ Ruperts Bay wharf detail design, physical modelling and construction support 

(2013-2016). 
▪ Eden Island layout designs (2010 to 2016). 
▪ Roches Noires marina design (Mauritius) (2006). 
▪ Bay of Luanda (Angola) waterfront development (2003 to 2006).   
▪ Al Bundoquiya, Jeddah, Saudi Arabia marina layout (2004).   
▪ Design and construction supervision of Port St Francis small craft harbour (1994-

1996).   
▪ Evaluation of Transkei coast for potential harbour sites (1993).   
▪ Wave penetration into Victoria Embankment Small craft harbour (1992) and 

Mossel Bay Harbour (1989).   

COMMERCIAL HARBOURS  ▪ Techobanine port concept design (2014). 
▪ Pampa de Pongo port design and physical model (2014). 
▪ Port of Richards Bay Container Terminal Expansion Feasibility Study (2008).    
▪ Port of Richards Bay:  Container Berth:  Navigation Study (2007). 
▪ Port of Durban:  Airport Dig out:  Pre-Feasibility Study (2007). 
▪ Concept design Olokola Port (Nigeria) (2005).   
▪ Durban Harbour entrance design (2004).   
▪ Downtime calculation for Chonguene jetty (2001-2003).   
▪ Downtime calculation for Coega harbour and Moma jetty (2000 – 2001). 
▪ Evaluation of new proposed Mossel Bay harbour (1998).   

DREDGING AND RECLAMATION  ▪ Saldanha general maintenance quay:  dredging design and construction support 
(2015-2016). 
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▪ Luanda waterfront development: dredging and reclamation design and 
construction monitoring (2005-2012).   

▪ Durban Harbour entrance widening dredge slope failure investigations  
(2008-2010). 

▪ Dredge design and cost estimates for Transnet feasibility studies at Durban 
Airport and Richards Bay (2007-2008). 

MARINE OUTFALLS  ▪ Port Alfred desalination outfall detail design and construction monitoring (2015-
2016). 

▪ Eastern Cape desalination outfall design (2012). 
▪ Luanda contaminated dredge disposal outfall evaluation (2008). 
▪ Desalination brine outfall design, Pezula, Knysna (2005), Lakes desalination, 

Wilderness (2005).   
▪ Effluent dispersion modelling and deposition of fines Ambatovy, Tamatave, 

Madagascar (2005).   
▪ Effluent dispersion modelling, Ambatovy, Tamatave, Madagascar (2004). 

VESSEL MOTIONS ▪ In-house development of vessel motion software (DynCalc) for horizontal vessel 
motions for static and dynamic designs (2014). 

▪ Ruperts Bay physical and numerical vessel motions modelling (2014). 
▪ Pampa de Pongo physical vessel motions (2014). 
▪ Physical and numerical modelling of moored vessel response for Chonguene 

jetty (2003).   
▪ Coega container terminal physical vessel motions (2002). 

FIELD DATA COLLECTION AND 
ANALYSIS  

▪ Geophysical and geotechnical investigations for Guinea export jetty (2012-2013). 
▪ Metocean measurements for Guinea export jetty (2012-2013) 
▪ Geotechnical investigations: Durban Harbour Entrance Widening (2009) and 

Richards Bay Port Development Phases 1 and 2 (2008-2009). 
▪ Measurements of wind, current, water quality, geotechnical parameters, 

magnetometer survey, resistivity survey and physical wreck inspection, for the 
design of Luanda Waterfront Development, Angola (2005 – 2006).   

▪ Accra, Ghana bathymetric and geophysical survey, current and CTD 
measurements (2004).   

▪ Directional waves, currents and tide measurement (Moma Mozambique  
2000 – 2003, Chonguene Mozambique 2002, Mossel Bay 1997 – 2001, Coega 1997 
– 2001).   

NUMERICAL MODELLING  ▪ Application of STWAVE to determine nearshore wave conditions at Pisco (2003). 
▪ Application of SWAN model for Iquique wave hindcast study (2002).   
▪ Wave penetration studies using MIKE21 BW at Iquique (2002) and San Vincente 

(2002).   

SOFTWARE DEVELOPMENT  ▪ Core-loc grid generating software for placement co-ordinates (2015/2016). 
▪ DTM modelling with 3D solid objects in Autocad using Visual basic routines (2006).  
▪ Visualisation of ship motion results using Visual Basic, Autocad and Video 

software (2003-2005).   
▪ Autocad 2000 Visual Basic routines for calculation of dredge and breakwater 

volumes.  Visual Basic Interface between Excel and Autocad (2000-2002).   
▪ Fishing harbour slipway cradle capacities and data base of analysed cases (2001).   
▪ Armour Tracking program (1999) for analysis of armour unit displacements and 

presentation of results.   

 

PUBLICATIONS 

Dolos Hydraulic-Stability Formula Update and Optimum Packing Density.  Journal of Waterway, Port, Coastal 
and Ocean Engineering.  October 2016. 

TNPA Port Engineering Handbook - Chapter 5, Breakwaters and seawalls. September 2015. 

The Design of Durban Harbours New Entrance Channel, SAICE Magazine. (Patel and Holtzhausen). May 2008. 
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Physical modelling of dolos breakwaters:  The Coega results and historical perspective.  Proc. 27th ICCE, Sydney, 
2000. 

The first Core-Loc Breakwater.  Proc. 26th ICCE, Copenhagen, 1998. 

Effective use of concrete for breakwater armour units.  PIANC Bulletin No. 90, pp. 23–28, 1996. 

New stability formula for dolosse.  Proc. 23rd ICCE, Venice, 1992.  

Stability of Accropode (R) and comparison with dolosse. Coastal Engineering, 15. 59-86.  (1991) 

Stability of dolosse with different waist thicknesses for irregular waves.  Proc. 22nd ICCE, Delft, 1990. 

 

APPOINTMENTS 

2005 TO DATE Director - PRDW, Cape Town, South Africa 

2003 - 2005 Partner - Prestedge Retief Dresner Wijnberg, Cape Town, South Africa 

1996 - 2002 Associate - Prestedge Retief Dresner Wijnberg, Cape Town, South Africa  
(Formerly Watermeyer Prestedge Retief) 

1995 Partner - A R Wijnberg Inc., Mossel Bay, South Africa 

1994 Associate - A R Wijnberg Inc., Mossel Bay, South Africa 

1988 Design Engineer – CSIR, Stellenbosch, South Africa 
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THE SPECIALIST

Note: Duplicate this section where there is more than one specialist.

I ……………………………………, as the appointed Specialist hereby declare/affirm the correctness of the information provided
or to be provided as part of the application, and that I :

 in terms of the general requirement to be independent:
o other than fair remuneration for work performed in terms of this application, have no business, financial, personal or

other interest in the development proposal or application and that there are no circumstances that may
compromise my objectivity; or

o am not independent, but another specialist (the “Review Specialist”) that meets the general requirements set out in
Regulation 13 has been appointed to review my work (Note: a declaration by the review specialist must be
submitted);

 in terms of the remainder of the general requirements for a specialist, have throughout this EIA process met all of the
requirements;

 have disclosed to the applicant, the EAP, the Review EAP (if applicable), the Department and I&APs all material
information that has or may have the potential to influence the decision of the Department or the objectivity of any
report, plan or document prepared or to be prepared as part of the application; and

 am aware that a false declaration is an offence in terms of Regulation 48 of the EIA Regulations, 2014 (as amended).

Signature of the Specialist:

Name of Company:

Date:

PRDW

18 June 2018

Anton Holtzhausen
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