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1 Introduction 


1.1 Background 


WML Coast was appointed to prepare a coastal engineer’s assessment for the remainder of Erf 141 


and Erf 390 (Main Street, Keurboomstrand).  The applicant is proposing the consolidation of these 


two erven back into their original erf, breaking down the existing dwelling and building a new 


dwelling. Figures 1 and 2 below show the location and Figure 3 shows the current and future layout 


plans. 


 


Figure 1: Location of Keurboomstrand to the east of Plettenberg Bay on the Naval Chart (Navionics, 2021) 


 


Figure 2: Location of Rem Erf 141 and Erf 390 in Keurboomstrand (CFM, 2021) 


 


KEURBOOMSTRAND 
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Figure 3: Setting and current layout of Rem Erf 141 and Erf 390 (left, Perception Planning) and new dwelling 
site plan (right, CLD Architects) 


1.2 Scope of work 


The Coastal Engineer’s investigation for this site involved: 


 an analysis of historical images in order to determine the dominant coastal processes at play 
and possible implications for the property 


 a review of the extreme run-up levels expected for the site considering waves, winds, storm 
surges and sea level rise 


 suggestion of risk mitigation measures considered appropriate for the site and the proposed 
development  


 presentation of the findings in the form of a technical report 


1.3 Limitations 


The findings of this study are based on a purely desktop study of information obtained from the 


surveyor, published literature and engineering assumptions made which are deemed representative 


of the local site conditions. They are intended to provide a high level assessment of the coastal risks 


and potential solutions. All solutions proposed require expert detailed design prior to 


implementation. 


2 Site characteristics 


2.1 Topographical levels and description 


The contour levels on the seaward side of Erf 390 on the mean sea level (MSL) datum are shown in 


Figure 4 (extracted from the surveyors drawing provided).  0 m MSL appears to be at approximately 


90 m on the arbitrary architect’s datum (AD) used for the SDP layout (CLD Architects).  There is 


currently an interlocking concrete block retaining wall at a slope of 4:3 (vertical: horizontal) on the 
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beachfront side of Erf 390. A gabion wall, mostly outside of the Erf boundary, protects the toe of the 


retaining wall. Both the gabions and the interlocking concrete blocks have been in place since 2004 


(the earliest date of Google Earth historical imagery) and potentially much longer than that. The 


gabion wall was apparently managed as part of the property by the previous owner.  Photographs in 


Figures 5 and 6 show details of the retaining wall. Approximate levels are as follows: 


Beach level in front of gabions ~ 4 m MSL ~ 94 m AD 
Top of gabions / 
bottom of interlocking concrete block retaining wall ~ 5 m MSL ~ 95 m AD 
Top of retaining wall ~ 9.5 m MSL ~ 99.5 m AD 
New dwelling ground floor ~ 10 m MSL ~ 100  m AD 


 


 


Figure 4: Extract of Detail Plan (Beacon Survey, June 2021) showing topographical levels (above MSL) on the 
seaward (southern) boundary of Erf 390 


 


Figure 5: Photograph showing the site from the south (Stefan de Kock, Perception Planning) 


9.5 m MSL 


5.0 m MSL 


4.0 m MSL 
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Figure 6: Photographs showing the interlocking concrete block retaining wall, stairway and upper concrete 
retaining wall / viewing deck (Melissa Mackay, CapeEAPrac) 
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2.2 Bathymetry 


The nearshore bathymetry is shown in the Figure 7 below. The foreshore here has a moderate slope 


of about 1:30. Nearshore rocky reefs offer some protection from wave attack. A photograph of the 


beach in front of Erf 390 at a time of relatively low sand levels is shown in Figure 8. 


 


Figure 7: Nearshore bathymetric levels (m below Chart Datum) in front of Keurboomstrand according to 
Navionics SonarChart


TM 
(Navionics, 2021) 


 


Figure 8: Photograph of the beachfront in front of Erf 390 (Google Maps, Nov 2017). Large 
boulders/protruding rock provide some protection from wave attack and help to retain sand on the beach. 
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2.3 Geotechnical conditions 


No geotechnical reports for the site have been provided. It is assumed that the site is a retained sand 


dune with rock below at approximately sea level. The soil and geology description closest to the site 


from the Environmental Potential Atlas of South Africa (see Figure 9 below) is “grey regic sands and 


other soils; Aeolian sands and marine terrace gravel and sand, partly calcareous”. 


 


Figure 9: Soils & Geology near the site from Environmental Potential Atlas of South Africa (CFM, 2021) 
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2.4 Historical erosion / deposition trends 


The Keurboomstrand Beach sand erodes and accretes intermittently over time and appears to be 


currently “dynamically stable”. Selected historical aerial photographs over the past 17 years are 


shown in Figure 10. West of Erf 390 thin dune vegetation appears to have grown further seaward 


over the past decade whereas the vegetation line in front of the public parking to the east shows 


some erosion (see Figure 11). These minor trends are probably primarily due to pedestrian traffic 


rather than coastal processes. The effects of climate change (including sea level rise and increased 


storm intensity) can nonetheless be expected to pose increasing risk to the beachfront properties in 


this area. 


 


Figure 10: Selected satellite images of Keurboomstrand Beach between 2004 and 2021 (Google Earth) 
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Figure 11: Satellite images taken 2010 (top) and 2021 (bottom) of Keurboomstrand in front of Erf 390 


2.5 Tidal and extreme water levels 


The estimated tidal and extreme still water levels relevant to the property are listed in Table 3. 


Table 1: Tidal and extreme still water levels for the Eden District coastline 


 


LEVEL  


(m Chart 
Datum) 


(m MSL) Reference 


ASTRONOMICAL 
TIDAL 


LEVELS 


Lowest astronomical tide LAT 0.00 -0.93 
Predicted 


(astronomical) 
tides at 


Mossel Bay 
from SANHO 


Tide Table 
2019 


Mean low water at springs MLWS 0.26 -0.67 


Mean low water at neaps MLWN 0.88 -0.05 


Mean level ML 1.17 0.24 


Mean high water at neaps MHWN 1.46 0.53 


Mean high water at springs MHWS 2.10 1.17 


Highest astronomical tide HAT 2.44 1.51 


ADDITIONAL 
ALLOWANCES 


Storm surge SS 
1:20 yr 1:50 yr 1:100 yr 


RHDHV (2018) 
+ 0.86 +0.93 +0.97 


Sea level rise SLR 


Short 
term 


Medium 
term 


Long 
term RHDHV (2018) 


+ 0.20 +0.50 +1.00 


EXTREME STILL 
WATER LEVEL 


Extreme still water level** 


1:20 yr 3.16 2.23 


= MHWS+ SS + 
SLR** 


RHDHV (2018) 
1:50 yr 3.53 2.60 


1:100 yr 4.07 3.14 


*In the RHDHV modeling process (see Section 2.6) the 1:20 year run-up levels were calculated assuming an 
extreme still water level of MHWS tide + 1:20 year storm surge + ~ 20 years sea level rise, with 1:20 year 


extreme waves. It must be noted however that extreme storm surge and extreme wave heights can occur at 
any time. 
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2.6 Extreme wave run-up and erosion risk lines 


A district level coastal process and risk modelling study for the Eden District was performed by Royal 


Haskoning DHV for the Western Cape Government Department of Environmental Affairs between 


2016 and 2018. The wave run-up and erosion risk lines (RHDHV, 2018) at Keurboomstrand are 


shown in Figure 10. Table 2 provides the deep-water input wave conditions used in the modelling 


process.  The following approximate levels are estimated for extreme wave run-up (Ru2%) 


 1:10 year wave run-up level ~  6.7 m MSL 


 1:20 year wave run-up level ~ 6.8 m MSL 


 1:50 year wave run-up level ~ 7.6 m MSL 


 1:100 year wave run-up level ~ 8.1m MSL 


The erosion risk lines were determined by adding an offset (determined using a geomorphological 


conceptual model which describes how different processes act on areas along the coast, such as 


wind and wave conditions, geology, geomorphology, sediment dynamics and infrastructure 


interactions) to the respective extreme wave run-up levels. 


Table 2: Summary of deep water input wave conditions used in the prediction of wave run-up levels at 
Keurboomstrand (RoyalHaskoning DHV, 2018) 


 


 


Figure 12: DEA Eden District wave run-up and erosion risk lines at Keurboomstrand 
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3 Discussion of coastal risks at Keurboomstrand 390 


While no physical inspections were made and no structural details have been reviewed, we consider 


the retaining wall on the beachfront edge of Keurboomstrand Erf 390 to be at risk from coastal 


attack. Interlocking concrete block retaining walls are typically highly susceptible to complete failure 


(via a “domino effect”) when undermined and are not suitable as seawalls when the structures 


behind are reliant on them. The photograph below shows failure of such a seawall in Herolds Bay in 


2006.  


 


Figure 13: Failure of an interlocking concrete block wall at Herolds Bay in 2006 (terraforce.com, 2019) 


The gabion wall below the toe of the interlocking concrete block wall (see Figure 5) offers some 


protection from undermining but this is not considered sufficient for extreme wave run-up events, 


which are expected to occur more and more frequently in the future due to the effects of climate 


change.  


Notwithstanding the risk of retaining wall failure, the risk of coastal flooding and damage to the new 


dwelling is low. The proposed floor levels are above the predicted 1:100 year wave run-up level 


(RHDHV, 2018).  


4 Coastal Engineer’s recommendations 


4.1 Acceptance of risk 


The landowner (like most coastal landowners in South Africa and around the world) needs to be 


aware of and accept the increasing risk of property damage due to extreme coastal events. Note 


that it is never economically feasible to mitigate for all risks in design; and repair and maintenance 


through the life of the structure(s) may be required.  
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4.2 Conceptual options for retaining wall at risk 


Options to mitigate the risk of failure of the interlocking concrete block retaining wall include (a) 


replacing / reinforcing the retaining wall or (b) designing the foundations of the new structure to 


remain stable in the event of retaining wall failure. In the drawings issued with this report we have 


provided three conceptual options for consideration. 


OPTION 01: GABION WALL  (Drawing 210518/11) 


OPTION 02: SHEETPILE WALL (Drawing 210518/21) 


OPTION 03: PILED SUPPORT (Drawing 210518/31) 


Gabions (Option 01) are a relatively low cost seawall construction option which can be built to a 


steep slope. Construction is a labour intensive but relatively simple operation with well established 


methods and specifications. When covered with top soil vegetation can re-establish with roots 


between the stones. The integrity of a gabion structure is however completely reliant on the wire 


mesh cages. A double layer of gabions is therefore considered the minimum possible protection 


within the wave run-up zone, and inspections and maintenance are required throughout the life of 


the structure. 


Options 02 and 03 are integrated into the structural design of the building. With these options the 


existing retaining wall would remain in place and maintenance of the existing gabions just outside 


the beachfront Erf boundary would be recommended to reduce the risk of undermining. In the event 


of retaining wall failure the building itself would remain stable but the front terrace / beach access 


stairway would need to be repaired. 


4.3 Preferred solution 


After consultation with the client and the architect, replacement of the existing interlocking concrete 


block retaining wall with a gabion wall (option 1 above) was selected as the preferred risk mitigation 


solution (see Drawing 210518/11). This solution protects the full embankment and swimming pool 


as well as the building and also reduces the potential risks to the public property associated with 


failure of the existing wall. The gabion wall with timber decking and stairs is deemed fitting with the 


new dwelling design.  The exposed gabion wall structure can be fit within the boundary of Erf 390 


(set back from the toe of the existing wall). However, a buried toe mattress which extends over the 


seaward boundary line (to the existing half buried gabions) will be required for scour protection. This 


may trigger an additional listed activity in terms of Environmental Regulations and will be included in 


the environmental assessment.  


It is acknowledged that the gabion wall structure may require maintenance. Additional long term 


structural protection in the form of piled supports (option 3 above, see Drawing 210518/31) 


together with the gabion wall may be considered for peace of mind.  


4.4 Notes on stormwater management 


No stormwater runoff should be allowed to concentrate onto the gabion wall or the beachfront area 


in front of the property, where it can contribute to erosion problems. Runoff from the roof of the 


new building could be fed into an existing formal stormwater drainage system (if present) or directly 


infiltrate into soft landscaped areas surrounding the building (in such a way that it is not likely to 


form an erosion channel). 
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PHOTO KEY DIAGRAM 
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Photo 1: East-facing view along Main Street approaching parking area. Stonewalling defining a “gateway” 


 
Photo 2: North-facing street elevation along Main Street illustrating section of historic stonewalling proposed to be demolished. 


   
Photo 3: Street-facing sandstone walling as view from inside the site boundary. 
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                                            Photo 4: NE corner of the site defining the corner of Main and Read Streets.                               Photo 5: South-facing view along Read Street. 


    
Photos 6-9 (left-to-right): Showing generally dilapidated state of less elaborate historic stonewall presently defining the eastern site boundary. 


 


 
Photo 10: West-facing view of eastern site boundary as viewed from Read Street. Existing secondary site entrance/ present entrance to Erf 390 to left of this image. 
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Photo 11: Northwest-facing panoramic view of site showing existing modern house, small section of remaining stonewall to far left of this image. Norfolk pines evident in the foreground. 


 


   
Photos 12, 13, 14 (left-to-right): Remaining section of former historic boundary wall to southern boundary; Modern stairway leading to the beach; North-facing view from the beach showing remnant of 


former boundary wall on top of historic retention wall (to left) as well as modern retention wall to the right. 
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SERVICES REPORT FOR THE CONSOLIDATION OF ERVEN RE/141 & 390 – KEURBOOMSTRAND 


 


 
 
1. INTRODUCTION 
 


This report has been prepared by Tuiniqua Consulting Engineers at their Knysna office, who 
have been appointed by the Developer, Cava Mola Mining (PTY)LTD, as the Civil Consultants 
for this project. The purpose of this report is to provide the necessary information on the 
proposed civil services within this Development and the connections to the bulk 
infrastructure in the area.  


 
2. LOCATION 
 


The erven to be consolidated are the remainder of erf 141 and erf 390, Keurboomstrand, 
Plettenberg Bay (attached as Annexure A). The two erven are approximately 749m2 and 
870m2 in extent, respectively. Main Street runs along the northern boundary of RE/141, 
while Read Street is located on the eastern boundary, as indicated on the Site Plan. Erf 373 
borders erf 390 on the eastern boundary, and erf 140 on the western boundary. The RE/152 
is located on the southern boundary. 


 
3. TOPOGRAPHY AND ACCESS 
 


The property is located in an existing residential township. Access to the property will be 
provided from the existing tarred municipal road i.e. Main Street. One access will be 
provided for the consolidated erf. The existing access to RE/141 will be utilized for access 
to the consolidated erf. The property has a gradual slope in a southern direction towards 
the beach. 


 
4. SUPPLY AUTHORITY 
 


The supply authority for the area is Bitou Municipality, and therefore comment was 
requested from their Technical Services Department, on all matters relating to the civil 
services. However, no reply was received from the Municipality, by the time this report was 
compiled. Existing connections will be utilized for the consolidated erf, the fact that the 
Municipality has not commented should not be an issue. If any increase in civil services 
demand is required, augmentation fees and capital contributions in this regard will be 
calculated and payable in accordance with Council’s policy. 


 
5. BULK SERVICES 


 
Bitou Municipality was requested to comment on the proposed connection points for 
water and sewer. The existing water and sewerage connection for RE/141 will be utilized 
for the consolidated erf. No new services connections will be required. 
 







 
 
 
5.1 WATER RETICULATION 


 
The existing waterline along Main Street will supply the consolidated erf with 
potable water, the existing water connection will be utilized for the consolidated 
erf. The proposed development will consist of one residential dwelling.  
  


5.2 SEWER RETICULATION 
 


The existing municipal bulk sewer line runs on the northern boundary of RE/141 
and the existing connection will be utilized for the proposed consolidation. 
   


5.3 ROADS 
 


There is an existing road network servicing this area, the road leading to this 
property is tarred and of good quality.  


 
5.4 STORMWATER 


 
The runoff from the road drains into a natural drainage system which will have no 
influence on the proposed development.  
 


5.5 ELECTRICAL 
 
The existing electrical connection for RE/141 will be utilized for the consolidated 
erf. 
 


 
6. INTERNAL SERVICES 
 


6.1 OUTLINE SCHEME 
 


The design of the services for the development will be based on the principles 
contained in the Guidelines for Human Settlement Planning and Design published 
but the Department of Housing and to the Council’s requirements for engineering 
services. The services will be installed according to SANS 1200 and materials will 
comply with ISO standards. Internal services will be located within the boundaries 
of the property.   
 
 


6.2 WATER RETICULATION 
 


There is an existing Municipal water main located on the southern side of Main 
Street. The existing and proposed water demand is taken from the “GUIDELINES 
FOR THE PROVISION OF ENGINEERING SERVICES AND AMENITIES IN RESIDENTIAL 
TOWNSHIP DEVELOPMENT”.  







Fig 9.9 – for erven not exceeding 2000m2 


 
Existing  


Erf Demand 
kl/day 


RE/141 (749m2) 0.8 
390 (870m2) 0.8 
TOTAL DEMAND 1.6 


 
Proposed consolidation  


Erf Demand 
kl/day 


Consolidated erf (1619m2) 1.5 
TOTAL DEMAND 1.5 


 
 
The annual average daily water demand for the consolidated erf will be 1.5kl/day 
and will not increase the existing water demand. The existing Municipal connection 
will be sufficient for the proposed development.  
 
 


6.3 SEWER RETICULATION 
 


The calculated expected sewage flow for the proposed consolidation will be as 
follows: 


Table: Sewage Discharge  


Existing  
Erf Flow 


kl/day 
RE/141 (749m2) 0.67 
390 (870m2) 0.67 
TOTAL DEMAND 1.33 


 
Proposed consolidation  


Erf Flow 
kl/day 


Consolidated erf (1619m2) 1.5 
TOTAL DEMAND 1.25 


A full waterborne sanitation system is envisaged for the proposed development.  
Internal sewer drainage will be provided, by means of Class 34x110 mm diameter 
pipes that gravitates to the municipal system on the northern boundary of the 
property. 


 







 
6.4 INTERNAL ROADS 


 
Not applicable. 
  


6.5 INTERNAL STORMWATER 
 


Storm water will not be concentrated and will be discharged in an acceptable 
manner. 


 
6.6 WASTE MANAGEMENT 
 


Disposal of waste shall be done via normal municipal domestic waste collection.   
 


 
 
  







 
 
 
 
 
 
 
 
 
 


ANNEXURE A 
 


Locality Plan 
 
 
 
 
 
 
 
 
 
 


 











 


 
 
 
 


ANNEXURE B 
 


Site Plan 







 





