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EXECUTIVE SUMMARY 
 
Introduction 
 
The St Francis Property Owners Non Profit Company (SFPO NPC), on behalf of the Kouga Local Municipality 
(Kouga LM), has proposed the implementation of a coastal protection scheme for St Francis Bay beach, located 
within the Eastern Cape Province. The proposed project area is situated approximately 100 km west of Port 
Elizabeth, within the Kouga LM, seated within the Sarah Baartman District Municipality (SBDM). The coastal 
protection scheme will include sand material sourcing from the Kromme River (and any other viable sources), 
beach nourishment of St Francis Bay beach and the development of coastal structures to retard the erosion 
of St Francis Bay beach. CES has been appointed by the SFPO NPC to apply for an Environmental Authorisation 
(EA) by means of conducting a Scoping and Environmental Impact Reporting (S&EIR) process. 
 

 
Location of the proposed beach nourishment scheme (from Advisian, 2018). 
 
Project Description 
 
The implementation of beach nourishment (i.e. the placement of a large volume of sand on the beach over 
time) together with the development of short stub groynes (i.e. a low solid barrier built into the sea) was 
considered to be the most suitable option for long-term coastal protections. The details of the other 
alternatives which were considered are provided in Chapter 3 of this report.  
 
Sand Sourcing and Transportation of Material 
In order for beach nourishment to be implemented, sand must first be obtained from a suitable source area. 
The identification of a suitable source area is based largely on finding an area where sand will consist of similar 
grain size to that which is required on the beach as well as being feasible to extract and place along the beach. 
Three (3) potential source areas have initially been identified and all are located within the Kromme River 
estuarine functional zone. The maximum volume of sand which will need to be sourced is approximately 
854 000 m3 and will be transported either via dredger, truck or a pipeline and pumping system. Should trucks 
be used to transport the sand material, there will be an increase in the number of vehicles using the roads in 
and around St Francis Bay, including heavy construction vehicles. 
 
Beach Nourishment 
The option to artificially nourish the beach with sand from suitable borrow sources has been identified as the 
least environmentally intrusive method to protect the St Francis Bay coastline from further erosion. The aim 
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of the beach nourishment will be to establish a minimum horizontal dry beach width of 40 m. This additional 
sand will provide added protection from erosion as waves will dissipate their energy over this re-established 
sand beach before reaching the existing eroding area. Long term maintenance will be required to maintain the 
required beach level. 
 
Revetment Structures 
To prevent the sea from breaking through the St Francis Bay beach spit during a strong storm surge event, 
revetment structures have been proposed as an additional coastal protection measure to be implemented. 
The revetment structures will extend for approximately 620 m along the length of the beach spit. Three 
potential options have been considered for the revetment structures, namely a simple rock revetment, a 
geotextile sand container (GSC) revetment and a composite revetment option. 
 
Stub Groynes 
In order to retain the sand in the nearshore and beach area following the implementation of beach 
nourishment, and to promote increased sedimentation in the future, five (5) stub groynes will be constructed 
along the length of the beach. These stub groynes will extend from the back end of the beach and reach a 
length of between 170m and 200m offshore. The stub groynes will be angled obliquely to the predominant 
wave direction, and will be shorter than full length groynes which are generally used for erosion prevention. 
The shorter (stub) groynes will allow a certain percentage of sediment to pass between each groyne. A 
maximum of approximately 41 550 m3 of rock material will be required for the proposed stub groynes. The 
rock material used for the groynes will be sourced from a licenced local quarry, the details of which will be 
subject to availability and grading of rock material, and will become known during the EIA phase.  
 
Alternatives 
 
The preferred alternative considered in this Scoping Report involves the implementation of the proposed 
coastal protection scheme, which will include sand material sourced from the Kromme River (and/or 
alternative sources), beach nourishment of St Francis Bay beach and the development of coastal structures to 
retard the erosion of St Francis Bay beach and to project the beach spit. The preferred alternative was 
determined by the SFPO NPC, in conjunction with the Kouga Local Municipality, coastal engineers (Advision), 
and CES. The impacts associated with the various location and technology (revetment) alternatives will be 
assessed in this Scoping Report. 
 
Project Need and Desirability 
 
The proposed coastal protection scheme provides a viable solution for increasing the accumulation of 
sediment and decreasing the potential adverse effects associated with the loss of the beach amenity. The 
proposed project will ensure that local communities obtain employment during both the construction and 
operational phases of the project. This will include the creation of approximately thirty (30) temporary jobs 
during the construction phase. The proposed project therefore aligns itself with national, provincial, district 
and local development plans as well as the local spatial development framework. It will contribute to tourism, 
job creation and sustainable economic development. The project is therefore regarded as very desirable, as it 
is required to protect both the natural and built capital of St Francis Bay. 
 
Relevant Legislation 
 
The implementation of the proposed St Francis Bay coastal protection scheme will be subject to various South 
African legislative requirements. In addition to the environmental authorisation, there are other permits, 
contracts and licenses that will need to be obtained by the project proponent for the proposed project, some 
of which fall outside the scope of this S&EIR process. The relevant national legislation, policies and conventions 
to which South Africa is a signatory to, must be used to guide the proposed project in order to ensure that it 
remains fully legal and compliant. 
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Based on the listed activities identified in Listing Notice 2 of GN R 325 (2014 EIA Regulations, as amended on 
7 April 2017), the proposed project will be subject to an S&EIR process. In order to comply with NEMA, the 
impacts associated with the activities listed above will need to be identified and assessed during this process 
and will include the necessary specialist reports required. The Competent Authority (CA) for this project is 
identified as the Member of the Executive Council (MEC) of the Eastern Cape Department of Economic 
Development, Environment Affairs and Tourism (DEDEAT). 
 
Identification of Potential Impacts 
 
During the Scoping Phase, impacts are assessed and rated on a broader issues level, and are regarded as 
preliminary. This is because, at the Scoping Phase of the EIA process, a limited amount of information on 
project-related detail is available, and baseline data on the project affected environment and social systems 
has not yet been gathered other than from the initial site visit. This information requires input from the 
specialist assessments, which are only undertaken at the completion of the Scoping Phase and therefore a 
definitive assessment of project specific impacts cannot be completed at this stage. The environmental and 
social consequences of the project and alternatives are discussed more broadly than what is required in the 
EIR. The issues identified during the Scoping Phase for the proposed project and its alternatives have been 
summarised and rated by CES.  
 

IMPACT SIGNIFICANCE RESIDUAL RISK 

Estuarine Physical Characteristics LOW – LOW – 

Estuarine Ecology – Flora LOW - LOW -  

Estuarine Ecology – Flora MODERATE -  LOW - 

Estuarine Ecology – Fauna MODERATE -  LOW - 

Estuarine Ecology – Fauna LOW -  LOW -  

Local Amenity – estuary MODERATE + MODERATE + 

Local Amenity – beach MODERATE + HIGH + 

Visual Impact  MODERATE -  MODERATE -  

Surface water Pollution (relevant to sand sourcing along the Kromme River) MODERATE – LOW – 

Loss of Archaeological and/or Cultural Heritage Resources (relevant to sand 
sourcing along the Kromme River) 

MODERATE – LOW + 

Loss of Paleontological Resources (relevant to sand sourcing along the 
Kromme River) 

LOW – LOW + 

Solid Waste Pollution (relevant to all project aspects) MODERATE – LOW – 

Dust Pollution (implementation of coastal protection infrastructure) LOW – LOW – 

Traffic (relevant to sand sourcing should the option of truck transportation be 
implemented) and vehicle movements related to groyne and revetment 
construction and material transportation 

MODERATE – LOW – 

Noise Disturbance (relevant to all project aspects) MODERATE – LOW – 

Employment Creation and Economic Benefits (relevant to all project aspects) MODERATE + MODERATE + 

Protection of Coastal Public Property (relevant to all project aspects) HIGH + HIGH + 

 
Public Participation 
 
The following public participation has already been conducted as part of the pre-application public 
participation process, which is not mandatory but has been undertaken to notify the key stakeholders of the 
proposed S&EIR process: 

Phase Requirement Date 

Inception Phase 
Site notice  Placed on 19 December 2018 

Pre-Assessment Public Meeting Held on 18 December 2018 

Scoping Phase (30 
day mandatory 
PPP period) 

Newspaper Advert To be placed at the commencement of the PPP period 

Letters of notification  To be sent at the commencement of the PPP period 

Commenting Period A minimum of thirty (30) days 

Public Meeting To be confirmed at the commencement of the PPP period 
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DOCUMENT CHECKLIST 
 
Note that additional public participation will take place during the formal process (i.e. once the application has 
been submitted).  
 
Requirements for the Scoping Report in terms of Appendix 2 of GN R. 982 (as amended in GN R. 326) and where 
the relevant information can be found within this Report. 

Item in GN 
R.982 

(Appendix 2) 
Requirement 

Relevant Chapter/ 
Section 

2 A Scoping Report must contain the information that is necessary 
for a proper understanding of the process, informing all preferred 
alternatives, including location alternatives, the scope of the 
assessment, and the consultation process to be undertaken 
through the EIA process, and must include - 

 

(a) Details of - EAP  

(i) the EAP who prepared the report; and 
(ii) the expertise of EAP, including curriculum vitae; 

Refer to Author 
and EAP details 
above, Appendix A 
and Appendix E. 

 
(b) The location 
of the activity, 
including –  
 

Project  

(i) the 21 digit Surveyor General code of each cadastral land 
parcel; 
(ii) where available, the physical address and farm name; 
(iii) where the required information in items (i) and (ii) is not 
available, the coordinates of the boundary of the property or 
properties; 

Refer to Chapter 2, 
Section 2.1, and 
Table 2.1.  

(c) A plan which 
locates the 
proposed 
activity or 
activities 
applied for at 
an appropriate 
scale, or, if it is –  
 

(i) a linear activity, a description and coordinates of the corridor 
in which the proposed activity or activities is to be undertaken; or 
(ii) on land where the property has not been defined, the 
coordinates within which the activity is to be undertaken;   

Refer to Figure 1.1 
and Figure 2.1. 

(d) A 
description of 
the scope of the 
proposed 
activity, 
including  -  
 

(i) all listed and specified activities triggered; 
(ii) a description of the activities to be undertaken, including 
associated structures and infrastructure; 

Refer to Chapter 5, 
Section 5.3, and 
Table 5.3. 

(e) A description of the policy and legislative context within which the 
development is proposed including the identification of all 
legislation, policies, plans, guidelines, spatial tools, municipal 
development planning frameworks and instruments that are 
applicable to this activity and are to be considered in the 
assessment process; 

Refer to Chapter 5. 

(f) A motivation for the need and desirability for the proposed 
development including the need and desirability of the activity in 
the context of the preferred location; 

Refer to Chapter 4. 
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(g) A full 
description of 
the process 
followed to 
reach the 
proposed 
preferred 
activity, site and 
location of the 
development 
footprint within 
the site, 
including – 
 

 (i) details of all alternatives considered; 
(ii) details of the public participation process undertaken in terms 
of regulation 41 of the Regulations, including copies of the 
supporting documents and inputs; 
(iii) a summary of the issues raised by interested and affected 
parties, and an indication of the manner in which the issues were 
incorporated, or the reasons for not including them; 
(iv) the environmental attributes associated with the alternatives 
focusing on the geographical, physical, biological, social, 
economic, heritage and cultural aspects; 
(v) the impacts and risks which have informed the identification 
of each alternative, including the nature, significance, 
consequence, extent, duration and probability of such identified 
impacts, including the degree to which these impacts – 
(aa) can be reversed 
(bb) may cause irreplaceable loss of resources; 
(cc) can be avoided, managed or mitigated; 
(vi) the methodology used in identifying and ranking the nature , 
significance, consequences, extent, duration and probability of 
potential environmental impacts and risks associated with the 
alternatives; 
(vii) positive and negative impacts that the proposed activity and 
alternatives will have on the environment and on the community 
that may be affected focusing on the geographical, physical, 
biological, social, economic, heritage and cultural aspects; 
(viii) the possible mitigation measures that could be applied and 
level of residual risk; 
(ix) the outcome of the site selection matrix; 
(x) if no alternatives, including the alternative locations for the 
activity were investigated, the motivation for not considering 
such and 
(xi) a concluding statement indicating the preferred alternatives, 
including preferred location of the activity; 

Refer to: 
(i) Chapter 3; 
(ii) Chapter 8 and 
Appendix B; 
(iii)  Chapter 8.2.4 
and Appendix B; 
(iv) Chapter 6; 
(v) Chapter 7; 
(vi) Chapter 7, 
Section 7.1; 
(vii) Chapter 7; 
(viii) Chapter 7; 
(ix) Section 3.4; 
(x) Section 3.1 and 
3.4; 
(xi)  Section 3.4. 

(h) A plan of 
study for 
undertaking the 
Environmental 
Impact 
Assessment 
process to be 
undertaken, 
including- 
 

 (i) a description of the alternatives to be considered and assessed 
within the preferred site, including the option of not proceeding 
with the activity; 
(ii) a description of the aspects to be assessed as part of the 
Environmental Impact Assessment process; 
(iii) aspects to be assessed by specialists; 
(iv) a description of the proposed method of assessing the 
environmental aspects, including aspects to be assessed by 
specialists; 
(v)a description of the proposed method of assessing duration 
and significance; 
(vi) an indication of the stages at which the competent authority 
will be consulted; 
(vii) particulars of the public participation process that will be 
conducted during the Environmental Impact Assessment process; 
(viii) a description of the tasks that will be undertaken as part of 
the environmental impact assessment process; and 
(ix) identify suitable measures to avoid, reverse, mitigate or 
manage identified impacts and to determine the extent of the 
residual risk that need to be managed and monitored.   

Refer to Chapter 9. 
  



Volume 1: Environmental Scoping Report 

 

Coastal & Environmental Services         x                         St Francis Bay Coastal Protection Scheme 

 

  

(i) An 
undertaking of 
oath or 
confirmation by 
the EAP in 
relation to – 
 

 (i) the correctness of the information provided in the report; 
(ii) the inclusion of comments and inputs from stakeholders and 
interested and affected parties; and 
(iii) any information provided by the EAP to interested and 
affected parties and any responses by the EAP to comments or 
inputs made by interested and affected parties. 

Refer to Appendix 
A. 

(j) an undertaking under oath or affirmation by the EAP in relation 
to the level of agreement between the EAP and interested and 
affected parties on the plan of study for undertaking the 
Environmental Impact Assessment; 

Appendix A. 

(k) where applicable, any specific information required by the 
competent authority; and 

If requested, this 
will be addressed 
in the Final Scoping 
Report. 

(l) Any other matter required in terms of section 24(4)(a) and (b) of 
the Act. 

The requirements 
of Section 24(a) 
and (b) will be met 
in the EIA Phase. 
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1. INTRODUCTION 
 
1.1. Project overview 
 
The St Francis Property Owners Non Profit Company (SFPO NPC), on behalf of the Kouga Local Municipality 
(Kouga LM), has proposed the implementation of a coastal protection scheme for St Francis Bay beach, located 
within the Eastern Cape Province. The proposed project area is situated approximately 100 km west of Port 
Elizabeth, within the Kouga LM, seated within the Sarah Baartman District Municipality (SBDM) (Figure 1.1). 
 

 
Figure 1.1: Location of the proposed project. 

 
The coastal protection scheme will include sand material sourcing from the Kromme River (and any other 
viable sources), beach nourishment of St Francis Bay beach and the development of coastal structures to 
retard the erosion of St Francis Bay beach. CES has been appointed by the SFPO NPC to apply for an 
Environmental Authorisation (EA) by means of conducting a Scoping and Environmental Impact Reporting 
(S&EIR) process. 
 
1.2. Objective of this report  
 
The proposed project is currently in the Scoping Phase. The potential environmental issues and impacts 
associated with the proposed project activities are identified during the Scoping Phase, thus determining the 
need and extent of further investigation required in the Environmental Impact Assessment (EIA).  
 
The objective of the scoping process is to, through a consultative process– 

a) Identify the relevant policies and legislation relevant to the activity; 
b) Motivate the need and desirability of the proposed activity, including the need and desirability of the 

activity in the context of the preferred location; 
c) Identify and confirm the preferred activity and technology alternative through an identification of 
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impacts and risks and ranking process of such impacts and risks; 
d) Identify and confirm the preferred site, through a detailed site selection process, which includes an 

identification of impacts and risks inclusive of identification of cumulative impacts and a ranking 
process of all the identified alternatives focusing on the geographical, physical, biological, social, 
economic, and cultural aspects of the environment; 

e) Identify the key issues to be addressed in the assessment phase; 
f) Agree on the level of assessment to be undertaken, including the methodology to be applied, the 

expertise required as well as the extent of further consultation to be undertaken to determine the 
impacts and risks the activity will impose on the preferred site through the life of the activity, including 
the nature, significance, consequence, extent, duration and probability of the impacts to inform the 
location of the development footprint within the preferred site; and 

g) Identify suitable measures to avoid, manage or mitigate identified impacts and to determine the extent 
of the residual risks that need to be managed and monitored. 

 
An integral part of the Scoping Phase is the commencement of the public participation process (PPP), 
undertaken throughout the project to ensure that all Interested and Affected Parties (I&APs) are informed of 
the proposed activity and are provided an opportunity to comment and identify any issues or concerns. 
 
This Scoping report is structured as follows: 
 
Chapter 1 – Introduction: Provides background information on the proposed project, a brief description of the 
EIA process required by the National Environmental Management Act (NEMA) (Act No. 107 of 1998, as 
amended) and its associated regulations, and describes the key steps in the EIA process that have been 
undertaken thus far, and those that are still to be undertaken. The details and expertise of the EAP conducting 
the environmental assessment and preparing the reports are also provided in this Chapter.  
 
Chapter 2 – Project Description: Provides a description of the proposed project, a description of the activities 
and technical details of the process to be undertaken, the proposed location/properties on which the project 
will occur and the preliminary layout of the project and its associated infrastructure. 
 
Chapter 3 – Alternatives: Provides a brief discussion of the identified and considered feasible and reasonable 
alternatives to the proposed activities, some of which will be investigated further in the EIA Phase. 
 
Chapter 4 – Need and desirability of the project: Provides motivation on the need and desirability of the 
proposed project with respect to national and local plans and policies. 
 
Chapter 5 – Relevant Legislation: Identifies all the legislation and guidelines that have been considered in the 
preparation of this Scoping Report and outlines the Listed Activities triggered by the proposed project. 
 
Chapter 6 – Description of the Affected Environment: Provides a brief overview of the biophysical and socio-
economic characteristics of the site and its environs that may be affected by the proposed project, compiled 
largely from published information, but supplemented by information from the initial site visit. 
 
Chapter 7 – Impacts and Risks Identified: Provides a description of the key issues and potential impacts that 
have been identified by the project team and through discussions with I&APs during the Scoping Phase. These 
issues and impacts will be further assessed in the EIA Phase. 
 
Chapter 8 – Public Participation Process: Provides details of the public participation process conducted in terms 
of the EIA Regulations, describing the measures undertaken thus far to notify I&APs and providing proof of 
notifications including the placement of notice boards, advertisements and the distribution of notification 
letters and Background Information Documents (BIDs). A list of all persons, organisations and stakeholders 
that were identified and registered as I&APs is provided in this Chapter. 
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Chapter 9 – Plan of Study: Sets out the proposed approach to the EIA including:  

 A description of the scope of work that will be undertaken as part of the EIA phase, including any 
specialist reports or specialised processes, and the manner in which the described scope of work will 
be undertaken;  

 An indication of the stages at which the competent authority will be consulted;  

 A description of the proposed methodology for assessing the environmental issues and alternatives, 
including the option of not proceeding with the proposed project;  

 Particulars of the public participation process that will be conducted during the EIA phase; and 

 Any specific information required by the authority.  
 
Chapter 10 - References: Cites any texts referred to during preparation of this report. 
 
Appendices: Contains all supporting and supplementary information. 
 
1.3. Assumptions and Limitations  
 
This report is based on information that is currently available and, as a result, the following limitations and 
assumptions under which this report was compiled are implicit: 

 Descriptions of the natural and social environments are based on limited fieldwork and available 
literature. More information will be provided in the EIA phase based on the outcomes of the specialist 
studies; 

 The report is based on a project description taken from preliminary design specifications and site 
layouts for the proposed project that have not yet been finalised, and are likely to undergo a number 
of iterations and refinements (based on environmental and technical inputs) before they can be 
regarded as definitive; and 

 It should be emphasised that information, as presented in this document, only has reference to the 
study area as indicated on the project maps. Therefore, this information cannot be applied to any 
other area without a detailed investigation being undertaken. 
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2. PROJECT DESCRIPTION

2.1. Location and Site Description of the Proposed Project 

The proposed coastal protection scheme is situated along the coastal areas of St Francis Bay, a town located 
approximately 100 km west of Port Elizabeth, within the Eastern Cape Province (Figure 2.1). The proposed 
project will take place over coastal public property and within the confines of the Kromme River estuary. As a 
result, there are limited defined farm, erf or property portions assigned to this project (Table 2.1). The 
proposed beach nourishment will take place over land defined by the Chief Surveyor-General as “parks.” The 
areas where sand will potentially be sourced for the beach nourishment are likely to be located within or 
adjacent to the Kromme River estuary and the land is defined as “Humansdorp Administrative Area 5.” 

Table 2.1: Properties Associated with the Proposed Project (as defined by the Chief Surveyor-General). 
Description of affected farm portion 

Property Name and 
Number 

21 digit SG Code Ward Municipality/ Province 

A portion of Humansdorp 
Administrative Region 5 

C034 12 Kouga Local Municipality 

Parks 720 1076655 C03400140000072000000 12 Kouga Local Municipality 

Parks 1343 1073783 C03400140000134300000 12 Kouga Local Municipality 

Parks 623 1073698 C03400140000062300000 12 Kouga Local Municipality 

Parks 2257 1073784 C03400140000225700000 12 Kouga Local Municipality 

Parks 185 1073697 C03400140000018500000 12 Kouga Local Municipality 

Parks 53 1077075 C03400140000005300000 12 Kouga Local Municipality 

Parks 184 1073696 C03400140000018400000 12 Kouga Local Municipality 

Parks 625 1076606 C03400140000062500000 12 Kouga Local Municipality 

2.2. Project Concept 

As a result of significant erosion events occurring over the past few decades the St Francis Bay beach has lost 
a considerable amount of sand material and the existing dune area across the frontage. This has resulted in 
existing infrastructure becoming more vulnerable to loss and damage, should more significant erosion events 
take place.  

The erosion has led to a reduction in the width of the beach. The width of beach is not only important from a 
recreational and tourism amenity point of view but offers significant coast protection by reducing the wave 
energy. A reduction in wave energy reduces the ability for sediment to be moved and therefore reduces the 
severity of erosion. The effects of the erosion of the beach (in both width and depth of sediment) has been 
realised across the full frontage, stretching from the car park at the end of Nevil Rd in the south to the 
Kromme Estuary mouth in the north (Figure 2.2).  

Approximately 700 m of the frontage, referred to as “the spit” is particularly vulnerable, in that should a breach 
occur, there would be significant risk to existing infrastructure (e.g. houses, roads and canals) which are 
located behind the spit.  

The erosion has been significant and dramatic that over the 42 year period between 1975 and 2017, the high 
water mark has retreated by 75 metres (Figure 2.3). As a result, the beach has effectively been lost, and erosion 
of the vegetated sand spit is occurring, resulting in ecological impacts on the dune system, and in the 
foreseeable future impacts on social infrastructure and property will occur. Consequently, various 
interventions including a beach nourishment scheme, revetment construction and the construction of groynes 
is required to arrest the rapid erosion of the beach, and ultimately restore it to its pre-erosion status, or at 
least to a condition that affords protection from storm attack, sea level rise and erosion events associated with 
these natural perturbations.  
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A number of interventions have been implemented in the past, including the construction and subsequent 
maintenance, repair work and upgrading of rock revetments, sand-pumping, Pressure Equalization Modules 
(PEM) and nourishment of the St Francis Bay beach. However, these are short term solutions and a more long 
term solution has been proposed in order to protect this section of coastline from undergoing further erosion. 
Numerous historic studies have been undertaken to investigate and evaluate the erosion problems, and 
several studies have proposed possible remedial solutions (Figure 2.4). These solutions have proved 
insufficient over the past twenty to thirty years and therefore a more permanent solution is required. 
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Figure 2.1: Locality map of the proposed project properties.
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Figure 2.2: Location of the proposed beach nourishment scheme (from Advisian, 2018). 

 

 
Figure 2.3: Spit retreat observed between 1975 and 2017. 
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Figure 2.4: Time-line showing the historical report and interventions which were implemented for the St Francis coastal 
protection scheme (from Advisian, 2018). 

 
2.3. Detailed Description of the Proposed Project  
 
Several conceptual options were initially investigated by Advisian (Refer to the preliminary design reports 
prepared by Advisian, which are included in Appendix F of this Draft Scoping Report). However, the 
implementation of beach nourishment (i.e. the placement of a large volume of sand on the beach over time) 
together with the development of short stub groynes (i.e. a low solid barrier built into the sea) was considered 
to be the most suitable option. The details of the other alternatives which were considered are provided in 
Chapter 3 of this report. The description below is therefore based on the preferred design option. 
 
Sand Sourcing and Transportation of Material 
In order for beach nourishment to be implemented, sand must first be obtained from a suitable source area. 
The identification of a suitable source area is based largely on finding an area where sand will consist of similar 
grain size to that which is required on the beach as well as being feasible to extract and place along the beach. 
Three (3) potential source areas have initially been identified and all are located within the Kromme River 
estuarine functional zone (Figure 2.5). The maximum volume of sand which will need to be sourced is 
approximately 854 000 m3 and will be transported either via dredger, truck or a pipeline and pumping system. 
Should trucks be used to transport the sand material, there will be an increase in the number of vehicles using 
the roads in and around St Francis Bay, including heavy construction vehicles. 
 
Beach Nourishment 
The option to artificially nourish the beach with sand from suitable borrow sources has been identified as the 
least environmentally intrusive method to protect the St Francis Bay coastline from further erosion. The aim 
of the beach nourishment will be to establish a minimum horizontal dry beach width of 40 m. This additional 
sand will provide added protection from erosion as waves will dissipate their energy over this re-established 
sand beach before reaching the existing eroding area. Long term maintenance will be required to maintain the 
required beach level. 
 
Revetment Structures 
To prevent the sea from breaking through the St Francis Bay beach spit during a strong storm surge event, 
revetment structures have been proposed as an additional coastal protection measure to be implemented. 
The revetment structures will extend for approximately 620 m along the length of the beach spit (Figure 2.6). 
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Three potential options have been considered for the revetment structures, namely a simple rock revetment, 
a geotextile sand container (GSC) revetment and a composite revetment option.  
 

 
Figure 2.5: Potential areas to be used to source sand material. 

 
Stub Groynes 
In order to retain the sand in the nearshore and beach area following the implementation of beach 
nourishment, and to promote increased sedimentation in the future, five (5) stub groynes will be constructed 
along the length of the beach. These stub groynes will extend from the back end of the beach and reach a 
length of between 170m and 200m offshore (Figure 2.6 and Figure 2.7). The stub groynes will be angled 
obliquely to the predominant wave direction, and will be shorter than full length groynes which are generally 
used for erosion prevention. The shorter (stub) groynes will allow a certain percentage of sediment to pass 
between each groyne. A maximum of approximately 41 550 m3 of rock material will be required for the 
proposed stub groynes. The rock material used for the groynes will be sourced from a licenced local quarry, 
the details of which will be subject to availability and grading of rock material, and will become known during 
the EIA phase.  
 
2.4. Phases of the Development Process 
 
A phased implementation of the abovementioned coastal beach protection infrastructure will be required due 
to financial constraints, as well as the complexity of the dynamic coastal and estuarine areas. The phased 
implementation is based on five (5) areas along St Francis Bay beach (Figure 2.6). Area 1 will consist of a 650 m 
length of beach which will undergo beach nourishment as well as the construction of one (1) or two (2) 200 m 
long groynes at each end. Similarly, Area 2 and Area 3 will each consist of a 300 m length of beach and two 
groynes which are 170 m in length. No groynes will be constructed in either Area 4 or Area 5 and the proposed 
length of these areas is 400 m and 650 m respectively.
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Figure 2.6: Proposed layout for the stub groynes.
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Figure 2.7: General layout of proposed coastal protection infrastructure.
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3. ALTERNATIVES 
 

According to Appendix 2, Section 2 (1), of the 2014 EIA Regulations (as amended), a “scoping report must 
contain the information that is necessary for a proper understanding of the process, informing all preferred 
alternatives, including location alternatives, the scope of the assessment, and the consultation process to be 
undertaken through the environmental impact assessment process, and must include— 

(g) a full description of the process followed to reach the proposed preferred activity, site and location 
of the development footprint within the site, including— 

(i) details of all the alternatives considered; 
(x) if no alternatives, including alternative locations for the activity were investigated, the motivation 
for not considering such; and 
(xi) a concluding statement indicating the preferred alternatives, including the preferred location of 
the activity.” 

 
3.1. Reasonable and feasible alternatives  
 
Alternatives should include consideration of all possible means by which the purpose and need of the proposed 
activity could be accomplished. The no-go alternative must also, in all cases, be included in the assessment 
phase as the baseline against which the impacts of the other alternatives are assessed. The determination of 
whether the preferred activity or site location is appropriate is informed by the specific circumstances of the 
proposed project and its environment.  
 
“Alternatives”, in relation to a proposed activity, means different means of meeting the general purpose and 
requirements of the activity, which may include alternatives to— 

(a) the property on which or location where it is proposed to undertake the activity. 
(b) the type of activity to be undertaken. 
(c) the design or layout of the activity. 
(d) the technology to be used in the activity. 
(e) the operational aspects of the activity. 
(f) the option of not implementing the activity.  

 
There are two types of alternatives: Fundamental Alternatives and Incremental Alternatives. 
 
3.2. Fundamental Alternatives 
 
Fundamental alternatives are developments that are entirely different from the proposed project and usually 
involve a different type of development on the proposed site, or a different location for the proposed 
development. 
 
3.2.1 Location alternatives 
 
The proposed project location occurs along the St Francis Bay beach. There are no alternatives to the location 
of the beach nourishment activity as this is determined by the need to prevent further erosion from occurring 
along the St Francis Bay beach and to restore the beach as an amenity for the community.  
 
3.2.2 Sand sourcing alternatives 
 
The alternatives for the sources of sediment will be assessed. Three (3) potential locations, based on proximity 
to the site, have been preliminarily identified as the sand source for the proposed beach nourishment: 

1. The sand bank located at the Kromme River mouth; 
2. The sand bank located at the Sand River mouth; and 
3. The Kromme River channel. 
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It is proposed that more than one of these sources be used depending on sediment availability, suitability and 
feasibility. A separate study, which will be compiled by CES and submitted during the EIR phase, will consider 
these three sand source areas and determine whether one (1) or more of these areas will be required in order 
to satisfy the volume requirements of the proposed beach nourishment. The preliminary advantages and 
disadvantages of each location alternative have been assessed on a broad scale in this report, but will be 
subject to the results of the abovementioned study (Table 3.1). 
 
Table 3.1: Assessment of preliminarily identified sand sources. 

Sand Source 
Alternative 

Location Illustration Potential Advantages 
Potential 

Disadvantages 

Sand bank 
located at the 
Kromme River 
mouth 

 

 Close proximity to 
the St Francis Bay 
beach (will require 
less transportation); 

 Likely to be a 
suitable sand source 
(similar grain size 
properties); 

 Improved 
navigability of the 
lower reaches of the 
Kromme River 
channel; 

 Limited 
environmental 
impact. 

 Volume of sand 
material may be 
insufficient; 

 Popular 
recreational beach 
area; 

 No improvement 
to navigability of 
the middle and 
upper reaches of 
the Kromme River 
channel. 

Sand bank 
located at the 
Sand River mouth 

 

 Limited 
environmental 
impact, but there 
will be loss of 
pioneer dune 
vegetation; 

 Improved 
navigability of the 
middle reaches of 
the Kromme River 
channel; 

 No disturbance to 
popular recreational 
beach area. 

 Volume of sand 
material may be 
insufficient; 

 No improvement 
to navigability of 
the upper and 
lower reaches of 
the Kromme River 
channel; 

 Relatively further 
from the St Francis 
Bay beach (will 
pose 
transportation and 
access challenges); 

 Suitability of sand 
source will need to 
be confirmed. 

Kromme River 
channel 

 

 Will improve the 
navigability of the 
Kromme River 
channel; 

 Likely to provide 
sufficient volume of 
sand material; 

 Fewer ongoing 
transportation and 
access challenges; 

 Limited disturbance 
to popular 
recreational beach 
area. 

 Expensive 
dredging 
equipment 
required; 

 Complex dredging 
operation; 

 Long distance and 
hence costly 
pipelines required. 
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Depending on which of the above options will be chosen as the sand source, different alternatives regarding 
the method of transportation will also need to be assessed. For example, should sand be sourced from the 
Kromme River mouth, the more feasible option of transporting the sand to the St Francis Bay beach would be 
via a pipeline and pump system. Should sand be sourced from the Sand River mouth, it would most likely 
require transportation via haul trucks. If dredging of the Kromme Estuary is required in order to source the 
sand material, then the sand will be transported along moveable pipelines along the banks of the Kromme 
Estuary. Details of the sand source area and associated transportation options will be outlined in the EIR phase 
of this study. 
 
3.2.3 Activity Alternatives 
 
Due to the increasing need to protect the St Francis Bay beach from undergoing further erosion and to restore 
the beach as an amenity, the activity of beach nourishment and construction of coastal protection 
infrastructure (stub groynes) is the only reasonable and feasible activity identified for this project. This 
conclusion is based on the results of the Advisian Design Report which incorporated a number of design 
standards and best practice guidelines, as presented in Box 3.1 below. No other activity alternatives will be 
assessed further in this study. 
 
Box 3.1: Design Standards and Best Practice Guidelines incorporated into the Advisian Design Report (after 
Advisian, 2018). 

STANDARDS: 

 BS 6349-1:2000. British Standards for Maritime Structures: Part 1 Code of practice for general criteria. 

 BS 6349-2: 1988. British Standards for Maritime Structures: Part 2. Design of Quay wall, jetties and dolphins. 

 BS EN 1997. Eurocode 7: Geotechnical design. 

 BS EN 1992. Eurocode 2: Design of Concrete Structures. 

 BS EN 1993. Eurocode 3: Design of Steel Structures. 

 BS EN 1998. Eurocode 8: Design of structures for earthquake resistance. 

 UK National Annex to BS EN1997- Eurocode 7: Geotechnical design – Part 1: General rules. 

 BS EN 13383 Parts 1 and 2 European Armourstone Specification. 

 SANS 10160 Basis for structural design 

 SANS 10100-1 Structural use of concrete 
 
BEST PRACTICE GUIDELINES: 

 The Rock Manual: the use of rock in hydraulic engineering (2nd edition), C683, CIRIA. London (CIRIA, CUR, 
CETMEF, 2007). 

 Wave overtopping of sea defences and related structures: Assessment Manual. Environment Agency, UK 
www.overtopping-manual.com (EurOtop, 2007). 

 Coastal Engineering Manual, US Army Corps of Engineers, 2003. 

 
 
3.3. Incremental Alternatives 
 
Incremental alternatives are modifications or variations to the design of a project that provide different 
options to reduce or minimise environmental impacts. There are several incremental alternatives that can be 
considered, including: 

 The design or layout of the activity; 

 The technology to be used in the activity; 

 The operational aspects of the activity. 
 
3.3.1 Layout Alternatives 
 
This pertains to the layout of the proposed development of coastal structures to retard the erosion of St 
Francis Bay beach (i.e. the construction of stub groynes along the length of the beach). There are a number of 
specific layout alternatives which have been considered thus far (Table 3.2). 
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Table 3.2: Assessment of preliminarily identified layout alternatives (after Advisian, 2018). 
Layout 

Alternative 
Location Illustration Potential Advantages Potential Disadvantages 

Beach 
Nourishment 
Only 

 

 Soft solution (no hard 
structures) 

 More economical 

 Simple construction 

 Aesthetically attractive 

 Least environmental 
impact 

 Sand expected to be lost 
more rapidly 

 Highest maintenance 
requirement 

 Initial high levels of 
erosion 

 Possibly not a long term 
solution due to 
inadequate supply of 
sand for ongoing 
nourishment 

Beach 
Nourishment 
And Groynes 

 

 Prevents loss of sand 
deposited through 
nourishment 

 Encourages 
sedimentation and 
deposition of sand on 
the beach and within the 
nearshore area  

 Limits loss of sediment 
from St Francis Bay 
system, and hence offers 
a long-term solution 

 Expensive 

 Not suited for near 
perpendicular wave 
attack 

 Can induce new local 
currents or change local 
current patterns 

 Can cause downdrift 
erosion 

 Interrupts traversing of 
beach 

Beach 
Nourishment 
And Offshore 
Breakwaters 

 

 High level of coastal 
protection 

 Less beach maintenance 
expected 

 More complex 
constructability 

 Larger volumes of sand 
nourishment required 

 Large visual impact 

 May cause hazardous rip 
currents 

 Very expensive 

 High level of 
environmental impact on 
the marine system 
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Layout 
Alternative 

Location Illustration Potential Advantages Potential Disadvantages 

Beach 
Nourishment 
and Oblique 
Groynes 

 

 Moderate level of 
coastal protection 

 Additional area behind 
headland would be 
protected and could be 
used to create amenity 
features 

 Angled alignment 
ensures some beach 
areas would be stable 

 Offers both partial 
longshore and cross-
shore transport control 

 Some beach 
maintenance required 

 Expensive 

 Can induce new local 
currents or change local 
current patterns 

 Moderate environmental 
impact 

Beach 
Nourishment 
and Short Stub 
Groynes 

 

 More economical than 
other options. 

 Angled alignment 
ensures some pockets 
will be stable 

 Low environmental 
impact 

 Staged approach makes 
it more financially 
feasible 

 Lower level of coastal 
protection 

 Beach maintenance 
required 

 Sand in some stretches 
of coast will not be 
retained by coastal 
structures 

 
The Advisian preliminary design report outlines a number of potential layout alternatives, of which the most 
feasible has been adopted for this project (Beach Nourishment and Short Stub Groynes). At present the design 
layout in Figure 2.6 and 2.7 in Chapter 2 shows the most accurate and effective representation of the proposed 
development layout. At this stage, no specific layout alternatives will be considered.  
 
3.3.2 Technology Alternatives 
 
As the activity is related to the protection of the St Francis Bay coastline by means of beach nourishment and 
construction of coastal protection infrastructure (stub groynes), the most appropriate construction methods 
will be used based on what is available in terms of equipment and materials at the time of commencement of 
the project. The technology used for the maintenance of the beach infrastructure (operational phase) will 
depend on what is available on the market at the time. The technology options therefore pertain to the 
revetment options which will be incorporated along the St Francis Bay beach spit (Table 3.3). 
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Table 3.3: Assessment of preliminarily technology alternatives for the rock revetment structures (after Advisian, 
2019). 

Rock 
Revetment 
Alternative 

Rock Revetment Design 
Potential 

Advantages 
Potential 

Disadvantages 

Rock 
revetment 
solution 

 

 Guaranteed 
design life 

 Shorter 
construction 
duration 

 Proven to work 
efficiently along 
St Francis Bay 
when properly 
designed and 
maintained. 

 Less 
aesthetically 
attractive 

 More 
construction 
vehicles 
required on 
beach 

Geotextile 
sand 
container 
(GSC) 
revetment 

 

 Soft solution (no 
hard structures) 

 More 
aesthetically 
pleasing 

 Easily 
disassembled 

 Less construction 
vehicles required 
on beach 

 Procured GSCs 
are available for 
use 

 No design life 
guaranteed and 
tends to be 
short term 
solution in 
harsher wave 
conditions. 

 Highest cost 

 Longer 
construction 
duration 

 More complex 
constructability 

 More 
maintenance 
required 

 Vulnerable to 
vandalism 

Composite 
revetment 
option 

 

 More 
aesthetically 
attractive 

 Procured GSCs 
are available for 
use 

 Lowest cost 

 Longer 
construction 
duration 

 More 
maintenance 
required 

 Vulnerable to 
vandalism 
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3.3.3 Operational Alternatives 
 
The operational phase of the project will consist of activities related to the maintenance of the proposed beach 
infrastructure, which may include repair work, additional beach nourishment, ongoing dredging and continued 
monitoring of the beach erosion. It is envisaged that the dredging undertaken during the construction phase 
will continue into the operational phase and therefore the impacts associated with dredging will be ongoing 
throughout the duration of the project. This will be the only operational alternative relevant to the project 
and, therefore, this Scoping Report has not considered any other operational alternatives. 
 
3.4. Preferred Alternative 
 
The preferred alternative considered in this Scoping Report involves the implementation of the proposed 
coastal protection scheme, which will include sand material sourced from the Kromme River (and/or 
alternative sources), beach nourishment of St Francis Bay beach and the development of coastal structures to 
retard the erosion of St Francis Bay beach and to project the beach spit. The preferred alternative was 
determined by the SFPO NPC, in conjunction with the Kouga Local Municipality, coastal engineers (Advision), 
and CES. The impacts associated with the various location and technology (revetment) alternatives will be 
assessed in this Scoping Report. 
 
3.5. No-Go Alternative 
 
It is mandatory to consider the “no-go” option in the EIA process. The no-action option assumes that no sand 
sourcing is conducted and therefore no beach nourishment is implemented, as well as no coastal protection 
infrastructure is constructed along the St Francis Bay beach. This is likely to result in the continued erosion of 
the St Francis Bay beach with potential damage to backshore infrastructure and properties, which will have 
significant negative ecological impacts on the dune and beach system, and the Kromme River mouth and 
estuary.  
 
The no-go alternative will be assessed in an objective manner during the EIR phase of this application.   
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4. PROJECT NEED AND DESIRABILITY 
 

According to Appendix 2, Section 2 (1) of the 2014 EIA Regulations (as amended), a “scoping report must 
contain the information that is necessary for a proper understanding of the process, informing all preferred 
alternatives, including location alternatives, the scope of the assessment, and the consultation process to 
be undertaken through the environmental impact assessment process, and must include—  

(f) a motivation for the need and desirability for the proposed development including the need and 
desirability of the activity in the context of the preferred location.” 

 
 Alignment with National Development Plans 

 
The 2030 National Development Plan (NDP, 2013) places emphasis on the development of economic 
infrastructure including water resources and services and states that “water will be recognised as a foundation 
for activities such as tourism and recreation, reinforcing the importance of its protection.” A key development 
policy outlined under economic infrastructure is that of tourism infrastructure, including accommodation and 
tourism products, which will play an important role in attracting a variety of tourists to different parts of South 
Africa. It also outlines the importance of ensuring environmental sustainability while allowing for the delivery 
of cultural benefits, including recreational opportunities, in order to achieve the national social and economic 
development objectives. The main goal outlined in the NDP is to boost economic growth, increase employment 
opportunities and reduce overall poverty.  
 
In order to ensure the implementation of the NDP, the South African government initiated Operation Phakisa.  
This initiative encourages government and stakeholder engagement and provides a framework for the setting 
of concrete plans and targets, as well as ongoing monitoring, to ensure the achievement of the objectives set 
out by the NDP. Operation Phakisa thereby translates detailed plans and objectives into identifiable results. In 
2013, Operation Phakisa launched the Oceans Economy lab in order to unlock the potential of South Africa’s 
extensive coastline. The key objectives are therefore to contribute to employment creation and improve the 
country’s GDP. It focuses on six (6) priority growth areas, including (1) marine transport and manufacturing 
work stream, (2) offshore oil and gas exploration, (3) the aquaculture work stream, (4) marine protection 
services and ocean governance work stream, (5) small harbours work stream and lastly, and (6) the coastal 
and marine tourism work stream. The nourishment of St Francis Bay’s beach therefore aligns itself with the 
Operation Phakisa’s Ocean Economy, particularly focus area number 6, the coastal and marine tourism work 
stream. The aim of the coastal and marine tourism work stream is to “identify high impact, coastal tourism 
initiatives, interventions and projects”.  Due to the threat coastal erosion has on the high tourism value of the 
recreational amenity that is the St Francis Bay beach area, the proposed development can be regarded as a 
‘high impact, coastal tourism initiative, intervention or project’ as defined by the coastal and marine tourism 
stream of Operation Phakisa’s Ocean Economy lab. Phakisa projects are focussed on development of coastal 
towns with approximately R 20 million designated for the Eastern Cape province. The Kouga Local Municipality 
submitted a proposal to the Phakisa representatives for several projects in St Francis Bay including the 
proposed coastal protection infrastructure. In addition, the rural development strategy for the transformation 
of society and creation of equal opportunities aims to ensure that job creation is achieved in various sectors 
including the tourism sector (NDP, 2013). The proposed nourishment of St Francis Bay’s beaches aligns itself 
with the NDP (2013) as it will be contributing to the delivery of cultural benefits, job creation, tourism, and 
environmental sustainability, thereby promoting social and economic development.  
 

 Alignment with Provincial Development Plans 
 
Grounded in the NDP (2013), the Eastern Cape Vision 2030 Provincial Development Plan (PDP) (2014) outlines 
several strategic objectives to improve social development and increase economic growth, particularly 
through employment creation. The Eastern Cape’s PDP (2014) also recognises the importance of the tourism 
industry and aims to grow and develop the tourism industry, as well as grow and develop the ocean economy. 
According to the PDP, over 70% of the Eastern Capes tourism is based in the coastal zone with 52% of 
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international tourism based around the Eastern Cape’s beaches. In order to grow the provinces coastal 
economy, the need for coastal monitoring and protection is recognised (Eastern Cape Vision 2030 Provincial 
Development Plan, 2014).  
 
Some of the Strategic Objectives and Actions outlined in the PDP include protecting the coast and other 
sensitive areas from environmental degradation, focusing on the development of domestic tourism, 
particularly beach holidays near Port Elizabeth, and upgrading beachfronts and associated tourism attraction 
throughout the province. Other sector strategies for the Eastern Cape include growing the eco-tourism 
industry, building stronger local tourism networks and taking advantage of the provinces extensive coastline. 
The proposed groyne development and associated beach nourishment of St Francis Bay will assist with 
attaining the strategic objectives and actions set out in the PDP. It is also aligned with the Eastern Cape Vision 
2030 Provincial Development Plan (2014) as it will contribute to employment creation and social development, 
tourism precincts, coastal protection and maintenance of coastal infrastructure through preventing the loss 
and erosion of the St Francis Bay beaches.  
 

 Alignment with District and Local Development Plans 
 
The Kouga LM Integrated Development Plan (IDP) 2017-2022 lists several objectives in its mission statement. 
Among these objectives is “to create a safe environment with diverse opportunities for economic growth and 
development’. The proposed project will therefore assist this important objective by (a) decreasing the 
exposure of the beachfront and municipal infrastructure such as roads, access stairs and parking facilities to 
dynamic coastal processes, thereby increasing the safety and quality of the beachfront area; (b) decreasing 
the potential of shifting sand bars in the Kromme river, thereby increasing the navigation ability and safety of 
boaters; (c) increasing the width of the beaches, thereby promoting tourism and economic growth and 
development, and (d) preventing the loss of physical infrastructure in both the public and private sector by 
arresting the current rapid rate of beach erosion.  
 
The IDP lists several municipal desired outcomes and development priorities required to improve local 
economic growth. One of the key performance areas is tourism and the objective within this sector is “to 
create an enabling environment for economic growth that attracts investors and tourists, encourages 
innovation and facilitates pro-poor inventions”. The relevant priorities for this objective include employment 
and job creation, tourism and investment opportunities. 
 

 Project Desirability 
 
The St Francis Bay beach is a major tourism attraction and contributes significantly to the Kouga Local 
Municipality’s social and economic development, and its rates and taxes base. As noted earlier, over the 42 
year period between 1975 and 2017, the high water mark of the St Francis beach retreated by 75 metres. As 
a result the beach, and the amenities it offers, has effectively been lost.  Erosion of the vegetated sand spit is 
resulting in ecological impacts on the dune system. The system will continue to erode, as it is no longer in a 
dynamic state of equilibrium. This lack of equilibrium has resulted in the system being in a constant state of 
erosion. It has been caused by a number of factors, but primarily the stabilisation of the St Francis Bay headland 
bypass dune system in the 1970’s. This has been reported on in scientific literature from as early as 1985 (see 
Lubke, 19851). A further cause was the establishment of the Impofu dam, which was completed in 1983.  
Stabilisation of the headland bypass dune reduced the amount of sediment blowing into the Kromme, which 
would then be flushed out to sea during flood event. Establishment of the Impofu dam, and numerous small 
impoundments on tributaries of the Kromme River significantly reduced flow volumes and velocities, resulted 
in large amounts of sediment being deposit in the river and estuarine systems.  Reduced flow and the large 
number of impoundments has restricted the frequency and velocity of high flow (flood) events, which would 
normally have occurred frequently enough to flush sediment from the system. This sediment would have been 
deposited immediately offshore, with much of it being deposited on St Francis Bay beach.  
 

                                                
1 Lubke, RA (1985) Erosion of the beach at St Francis Bay, Eastern Cape, South Africa. Biol. Conserv.,32:99-127  
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Consequently, various interventions including a beach nourishment scheme, revetment construction and the 
construction of groynes is required to arrest the now rapid erosion of the beach, and ultimately restore it to 
its pre-erosion status, or at least to a condition that affords protection from storm attack, sea level rise and 
erosion events associated with these natural perturbations. 
 
Studies on current and projected rates of erosion indicate that with sea level rise over a 50 year period, the 
current beach crest (at +3,8m above Chart Datum - CD) will recede by between 15 and 25m. This means the 
existing beach crest will 15 to 25m inland, but over-wash of sediment during storm events will reach 40m 
inland. This is likely to result in the complete loss of the current sand spit and Ski Canal, and the likely loss of 
the houses on its banks (Advision, 2018). 
 
The ongoing erosion and eventual loss of the beach and dune system will have a number of potentially adverse 
effects, which are outlined and described below:  

1. Decrease in the width of beaches and the consequent loss of area available for recreational activities;  
2. Loss and erosion of the sand spit between the Kromme river and the Indian ocean that protects the 

popular St Francis Ski Canal and the marina;  
3. Damage to infrastructure including roads, houses, parking bays, access stairs and ablution facilities 

located adjacent to beaches; 
4. Decreased navigation ability of the river channel due to shifting sand bars, posing as a safety hazard 

for boaters; 
5. Loss of a functional coastal dune system along the sand spit, and 
6. Severe alterations to the Kromme River estuary with resultant significant ecological impacts on the 

system; 
7. Loss of future residential development in the St Francis Bay area; and 
8. The impact of the loss of potential employment in the Sea Vista settlement due to reduced 

development and fewer holiday makers.  
 
The proposed coastal protection scheme therefore provides a viable solution for increasing the accumulation 
of sediment and decreasing the potential adverse effects listed above. The proposed project will ensure that 
local communities obtain employment during both the construction and operational phases of the project. 
This will include the creation of approximately thirty (30) temporary jobs during the construction phase. The 
proposed project therefore aligns itself with national, provincial, district and local development plans as well 
as the local spatial development framework. It will contribute to tourism, job creation and sustainable 
economic development.  
 
The project is therefore regarded as very desirable, as it is required to protect both the natural and built capital 
of St Francis Bay. 
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5. RELEVANT LEGISLATION 
 

According to Appendix 2, Section 2 (1), of the 2014 EIA Regulations (as amended), a “scoping report must 
contain the information that is necessary for a proper understanding of the process, informing all preferred 
alternatives, including location alternatives, the scope of the assessment, and the consultation process to be 
undertaken through the environmental impact assessment process, and must include— 

(e) a description of the policy and legislative context within which the development is proposed including 
an identification of all legislation, policies, plans, guidelines, spatial tools, municipal development 
planning frameworks and instruments that are applicable to this activity and are to be considered 
in the assessment process. 

 
5.1. Overview of applicable legislation  
 
The implementation of the proposed St Francis Bay coastal protection scheme will be subject to various South 
African legislative requirements. In addition to the environmental authorisation, there are other permits, 
contracts and licenses that will need to be obtained by the project proponent for the proposed project, some 
of which fall outside the scope of this S&EIR process. The relevant national legislation, policies and conventions 
to which South Africa is a signatory to, must be used to guide the proposed project in order to ensure that it 
remains fully legal and compliant (Table 5.1)  
 
Table 5.1: Relevant Legislation. 

Legislation Relevance to the Proposed Project 
Permit / 
Licence 

Required 
Comment 

ENVIRONMENTAL 

The Constitution of 
South Africa (Act 
No. 108 of 1996) 

The developer has an obligation to ensure that the proposed 
activity is ecologically sustainable, will not result in pollution 
and ecological degradation while demonstrating economic 
and social development and upholding environmental 
rights.  

 
- 
 

- 

National 
Environmental 
Management Act 
(NEMA) (Act No. 7 
of 1998)  

This S&EIR will be undertaken in terms of NEMA 
requirements. The applicant must be mindful of the 
principles, broad liability and implications associated with 
NEMA and must eliminate or mitigate any potential impacts. 

- - 

Environmental 
Impact Assessment 
(EIA) Regulations, 
2014 (as amended 
in April 2017) 

The proposed project triggers the three lists of activities, 
published on 4 December 2014 (as amended on 7 April 
2017), as Listing Notices GN R.983, R.984, and R.985 (as 
amended by R.327, R.325 and R.324). These Listing Notices 
define the activities that require, respectively, a Basic 
Assessment or an S&EIR process. Based on the NEMA EIA 
listed activities identified by EAP, namely the Listing Notice 
2 (GN R.984, as amended by GN R. 325), the proposed 
project will be subject to the S&EIR process as stipulated in 
the Regulations. The relevant competent authority is the 
Eastern Cape Department of Economic Development, 
Environmental Affairs and Tourism (DEDEAT). This 
Assessment will be submitted to DEDEAT to ensure that the 
national environmental principles, fair decision making and 
integrated environmental management approach is applied 
throughout the process. The assessment and associated 
environmental management plan aims to prevent pollution 
and ecological degradation, promote conservation and 
secure ecological sustainable development and use of 

 
Environmental 
Authorisation 

required  
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Legislation Relevance to the Proposed Project 
Permit / 
Licence 

Required 
Comment 

natural resources while promoting justifiable economic and 
social development, as outlined in the Act. 

The National 
Environment 
Management: 
Biodiversity Act 
(NEMBA) (Act No. 
10 of 2004) 
 

The project is located within the Eastern Cape in an area 
considered to be a Critical Biodiversity Area (CBA) which 
means there is potentially sensitive and potentially 
irreplaceable vegetation. To avoid and or mitigate threats to 
any endangered ecosystems all impacts on sensitive 
ecosystems will be assessed in detail during the EIA process 
to ensure the impacts of the proposed project are 
understood and can be mitigated. If the specialist 
assessments identify protected species on site that will be 
at risk due to project related activities, the developer will 
require the necessary permit(s) in terms of this act. The 
proposed activities could leave the project area susceptible 
to alien vegetation. To avoid alien vegetation from 
establishing on disturbed areas, appropriate measures will 
be implemented. 

 
 

A permit may be 
required for the 

removal of 
indigenous 
vegetation. 

Conservation of 
Agricultural 
Resources Act (43 
of 1983) & 
Subdivision of 
Agricultural Land 
Act (No. 70 of 
1970) 

The Act provides a list of declared weeds and invader plants 
as well as indicators of bush encroachment. 

- - 

National 
Environmental 
Management: 
Waste Act (Act No. 
59 of 2008) 

Construction activities will generate construction related 
waste that will need to be disposed of at a registered landfill 
site if the waste cannot be recycled or reused. Waste 
generated will be dealt with in a manner compliant with the 
requirements of the Act. 

- - 

National Water Act 
(NWA) (Act No. 36 
of 1998) 

The proposed project and its associated infrastructure will 
alter the bed, banks, course or characteristics of a 
watercourse. Once the layout is finalised and exact locations 
of the affected areas of the watercourse are confirmed, the 
developer will apply for the relevant water use 
authorisations from DWS. It is noted however, that estuaries 
do not fall under the jurisdiction of DWS and, instead, must 
be contemplated under the National Environmental 
Management: Integrated Coastal. Management 
Amendment Act (Act No. 24 of 2008, as amended). 

TBC 

The requirements 
in terms of Water 

Use Authorisations, 
if any, will be 

discussed with 
DWS 
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Legislation Relevance to the Proposed Project 
Permit / 
Licence 

Required 
Comment 

National 
Environmental 
Management: 
Integrated Coastal 
Management 
(ICM) Act (Act No. 
24 of 2008) 

The proposed project occurs within Coastal Public Property 
(CPP) as it aims to maintain the existing beach located in St 
Francis Bay. The roles and responsibilities of key 
stakeholders must be clearly defined to encourage 
ownership of the ICM goals. The potential impacts 
associated with the coastal environment will be identified 
and further assessed in the EIA phase of the project. The ICM 
Act provides for additional criteria that must be considered 
by the competent authority when evaluating an application 
for an activity which will take place in the coastal zone. The 
EIR must assess the potential risks and impacts that the 
natural environment will have on the proposed project in 
terms of storm surges, sea level rise and other coastal 
processes which occur in the area. 

 

The use of vehicles 
in a coastal 
protection zone 
and the reclamation 
of land, as well as 
the dredging of the 
Kromme Estuary, 
may require a 
permit (coastal 
lease) from the 
Coastal 
Conservation and 
Strategies 
Directorate of the 
Department of 
Environment Affairs 
(DEA), Oceans and 
Coast Branch. 

National 
Environmental 
Management: Air 
Quality Act (Act 
No. 39 of 2004) 

The clearing of vegetation, excavations, stockpiles and 
transportation of materials might result in construction-
related dust. It is expected to be below the dust control 
regulations of 2013 since mitigation measures will be 
implemented to reduce dust fall out. Dust control 
regulations were published under Government Notice R827 
in Government Gazette 36974 of 1 November 2013. 

- - 

SOCIAL 

National Heritage 
Resources Act (25 
of 1999) 

The project will be registered with South African Heritage 
Resource Agency (SAHRA) as well as the Eastern Cape 
Provincial Heritage Resources Authority (ECPHRA). A 
desktop heritage assessment must be undertaken to 
determine if heritage features occur on site and what level 
impact assessment (if any) maybe required. In the event that 
archaeological or historically significant sites would be 
destroyed, damaged, excavated, altered or defaced by the 
proposed project activity, the relevant permit will be 
granted before the project can continue. 

- - 

Occupational 
Health and Safety 
Act (85 of 1993) 

The developer must be mindful of the principles and broad 
liability and implications contained in the Operational 
Health and Safety Act and mitigate any potential impacts.  
 

- - 

PLANNING 

National Road 
Traffic Act (No. 93 
of 1996) 

All the requirements stipulated in the NRTA will need to be 
complied with during the construction and operational 
phases of the proposed project. 

- - 

 
5.2. The Constitution (Act No. 108 of 1996) 
 
This is the supreme law of the land. As a result, all laws, including those pertaining to the proposed project, 
must conform to the Constitution. The Bill of Rights - Chapter 2 of the Constitution, includes an environmental 
right (Section 24) according to which, “everyone has the right – 

(a) To an environment that is not harmful to their health or well-being; and 
(b) To have the environment protected for the benefit of present and future generations, through 

reasonable legislative and other measures that– 
(i) prevent pollution and ecological degradation. 
(ii) promote conservation; and 
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(iii) secure ecologically sustainable development and use of natural resources while promoting 
justifiable economic and social development.” 

 

Relevance to the proposed project 
 
The proponent has an obligation to ensure that the proposed project will: 

 Not result in pollution and ecological degradation; and 

 Be ecologically sustainable, while demonstrating economic and social development. 

 
5.3. National Environmental Management Act (Act No. 107 of 1998, as amended) 
 
The objective of the National Environmental Management Act (NEMA) is “provide for co-operative 
environmental governance by establishing principles for decision-making on matters affecting the environment, 
institutions that will promote cooperative governance and procedures for co-ordinating environmental 
functions exercised by organs of state; to provide for certain aspects of the administration and enforcement of 
other environmental management laws; and to provide for matters connected therewith.” 
 
NEMA provides the basis for environmental governance in South Africa by establishing principles and 
institutions for decision-making on matters affecting the environment. A key aspect of NEMA is that it provides 
a set of environmental management principles that apply throughout South Africa to the actions of all organs 
of state that may significantly affect the environment. Section 2 of NEMA contains principles relevant to the 
proposed project, and likely to be utilised in the process of decision making by DEDEAT (Table 5.2). 
 
Table 5.2: NEMA Environmental Management Principles. 

(2)  
Environmental management must place people and their needs at the forefront of its concern, and serve their 
physical, psychological, developmental, cultural and social interests equitably. 

(3) Development must be socially, environmentally and economically sustainable. 

(4)(a)  

Sustainable development requires the consideration of all relevant factors including the following: 
i. That the disturbance of ecosystems and loss of biological diversity are avoided, or, where they 

cannot be altogether avoided, are minimised and remedied; 
ii. That pollution and degradation of the environment are avoided, or, where they cannot be 

altogether avoided, are minimised and remedied; 
iii. That waste is avoided, or where it cannot be altogether avoided, minimised and re-used or recycled 

where possible and otherwise disposed of in a responsible manner. 

(4)(e) 
Responsibility for the environmental health and safety consequences of a policy, programme, project, product, 
process, service or activity exists throughout its life cycle. 

(4)(i) 
The social, economic and environmental impacts of activities, including disadvantages and benefits, must be 
considered, assessed and evaluated, and decisions must be appropriate in the light of such consideration and 
assessment. 

(4)(j) 
The right of workers to refuse work that is harmful to human health or the environment and to be informed of 
dangers must be respected and protected. 

(4)(p) 
The costs of remedying pollution, environmental degradation and consequent adverse health effects and of 
preventing, controlling or minimising further pollution, environmental damage or adverse health effects must 
be paid for by those responsible for harming the environment. 

(4)(r) 
Sensitive, vulnerable, highly dynamic or stressed ecosystems, such as coastal shores, estuaries, wetlands, and 
similar systems require specific attention in management and planning procedures, especially where they are 
subject to significant human resource usage and development pressure. 
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As these principles are utilised as a guideline by the competent authority in ensuring the protection of the 
environment, the proposed project should, where possible, be in accordance with these principles. Where this 
is not possible, deviation from these principles would have to be very strongly motivated. NEMA introduces 
the duty of care concept, which is based on the policy of strict liability. This duty of care extends to the 
prevention, control and rehabilitation of significant pollution and environmental degradation. It also dictates 
a duty of care to address emergency incidents of pollution. A failure to perform this duty of care may lead to 
criminal prosecution, and may lead to the prosecution of managers or directors of companies for the conduct 
of the legal persons. 
 
In addition NEMA introduced a framework for environmental impact assessments, which aims to avoid 
detrimental environmental impacts through the regulation of specific activities that cannot commence 
without prior environmental authorisation. Authorisation in terms of these Regulations, the 2014 EIA 
Regulations (GN R.  982, as amended by GN R. 326 in 2017), either requires a Basic Assessment or a Full Scoping 
and Environmental Impact Assessment report (S&EIR), depending on the type of activity. These assessments 
specify mitigation and management guidelines to minimise negative environmental impacts and optimise 
positive impacts. 
 

Relevance to the proposed project 
 
An application for Environmental Authorisation (as triggered by the 2014 EIA Regulations (as amended)) will 
be required. In terms of Section 28, every person who causes, has caused, or may cause significant pollution 
or degradation of the environment, must take reasonable measures to prevent pollution or rectify the 
damage caused. The undertaking of various specialist studies, in order to identify potential impacts on the 
environment and to recommend mitigation measures to minimise these impacts, complies with Section 28 
of NEMA. The applicant must apply the NEMA principles, the fair decision-making and conflict management 
procedures that are provided for in NEMA. The developer must apply the principles of Integrated 
Environmental Management and consider, investigate and assess the potential impact of existing and 
planned activities on the environment, socio-economic conditions and the cultural heritage. 

 
Three lists of activities, provided in the EIA Regulations published on 4 December 2014 as Government Notice 
Numbers R.983, R.984, and R.985 (as amended by R.327, R.325 and R.324 respectively), define which process 
would be required to assess impacts associated with a particular development. The impacts of the project may 
be subject to a Basic Assessment (BA) process, which applies to activities with limited environmental impacts 
(GN R.983 and R.984, as amended), or may be subject to a more rigorous, two-tiered approach comprising of 
an S&EIR, required to assess activities with potentially more significant environmental impacts (GN R.985, as 
amended). The listed activities triggered by the proposed project include activities from each of the three 
listing notices (Table 5.3).  
 
Table 5.3: NEMA Listed Activities triggered by the proposed project. 

Listing Notice 
Activity 
Number 

Description Relevance 

Listing Notice 1 
– GN R 983 (GN 
R 327) 
(Basic 
Assessment) 

15 

The development of structures in the coastal 
public property where the development 
footprint is bigger than 50 square metres, 
excluding — (iv) activities listed in activity 14 in 
Listing Notice 2 of 2014, in which case that 
activity applies. 

This notice is unlikely to 
be relevant as Activity 14 
in Listing Notice 2 is 
deemed applicable. 
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Listing Notice 
Activity 
Number 

Description Relevance 

17 

Development – (iii) Within the littoral active 
zone; (iv) In front of a development setback; or 
(v) If no development setback exists, within a 
distance of 100 metres inland of the high-water 
mark of the sea or an estuary, whichever is the 
greater. In respect of – (c) Embankments; (d) 
Rock revetments or stabilising structures 
including stabilizing walls; or (e) Infrastructure 
or structures with a development footprint of 
50 square metres or more. 

The positioning of the 
stub groynes, which are 
likely to be greater than 
50m3 will occur within 
the littoral active zone 
and within 100m of the 
HMW of the sea. 

18 

The planting of vegetation or placing of any 
material on dunes or exposed sand surfaces of 
more than 10 square metres, within the littoral 
active zone, for the purposes of preventing free 
movement of sand, erosion, accretion. 

Sand material of more 
than 10m3 will be placed 
on the beach (within the 
littoral active zone) in 
order to prevent beach 
erosion. 

19 

The infilling or depositing of any material of 
more than 10 cubic metres into, or the 
dredging, excavation, removal or moving of 
soil, sand, shells, shell grit, pebbles or rock of 
more than 10 cubic metres from a watercourse. 

Dredging and excavation 
of over 10m3 of material 
may take place within the 
Kromme River.  

19 A 

The infilling or depositing of any material of 
more than 5 cubic metres into, or the dredging, 
excavation, removal or moving of soil, sand, 
shells, shell grit, pebbles or rock of more than 5 
cubic metres from – (i) The seashore; (ii) The 
littoral active zone, an estuary or a distance of 
100 metres inland of the high-water mark of 
the sea or an estuary, whichever distance is 
greater. 

Dredging and excavation 
of over 10m3 of material 
will take place within the 
Kromme River estuary 
and depositing of sand of 
more than 10m3 will take 
place along the seashore.  

27 

The clearance of an area of 1 hectares or more, 
but less than 20 hectares of indigenous 
vegetation 

The proposed 
development may 
require the clearance of 
indigenous vegetation, 
especially at the mouth of 
the Sand River. 

48 

The expansion of – (i) Infrastructure or 
structures where the physical footprint is 
expanded by 100 square metres or more; 
where such expansion occurs – (a) Within a 
watercourse; (b) In front of a development 
setback; or (c) If no development setback exists, 
within 32  metres of a watercourse, measured 
from the edge of a watercourse. 

The existing revetment, 
which is located in front 
of a development 
setback, will be expanded 
along the spit.   
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Listing Notice 
Activity 
Number 

Description Relevance 

52 

The expansion of structures in the coastal 
public property where the development 
footprint will be increased by more than 50 
square metres. 

Unlikely, but included at 
this stage in the event 
that any existing 
infrastructure is 
expanded as part of the 
required process. 

54 

The expansion of facilities – (i) In the sea; (ii) In 
an estuary; (iii) Within the littoral active zone; 
(iv) In front of a development setback; or (v) If 
no development setback exists, within a 
distance of 100 metres inland of the high-water 
mark of the sea or an estuary, whichever is the 
greater. In respect of – (c) Embankments; (d) 
Rock revetments or stabilising structures 
including stabilising walls; or (e) Infrastructure 
or structures where the development footprint 
is expanded by 50 square metres or more 

55 

Expansion— (i) in the sea; (ii) in an estuary; (iii) 
within the littoral active zone; (iv) in front of a 
development setback; or (v) if no development 
setback exists, within a distance of 100 metres 
inland of the high-water mark of the sea or an 
estuary, whichever is the greater; in respect of 
— (c) inter- and sub-tidal structures for 
entrapment of sand. 

65 

The expansion and related operation of — (ii) 
any other structure or infrastructure; on or 
along the sea bed, where the expansion will 
constitute an increased development footprint. 

67 

Phased activities for all activities— (i) listed in 
this Notice, which commenced on or after the 
effective date of this Notice or similarly listed in 
any of the previous NEMA notices, which 
commenced on or after the effective date of 
such previous NEMA Notices. 

The various phases of 
beach nourishment and 
implementation of 
revetments and other 
structures along the St 
Francis Bay beach has 
been ongoing since 1996 
and will continue to be 
conducted in phases. 

Listing Notice 2 - 
GN R 984 
(GN R 325) 
(Full Scoping & 
EIR) 

14 
The development and related operation of—
(iii) any other structure or infrastructure — on, 
below or along the sea bed. 

Stub groynes will be 
developed along the sea 
bed. 

23 
The reclamation of an island or parts of the sea. Part of the sea will be 

reclaimed by the 
proposed development. 
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Listing Notice 
Activity 
Number 

Description Relevance 

26 

Development – (i) In the sea; (ii) In an estuary; 
(iii) Within the littoral active zone; (iv) In front 
of a development setback; or (v) If no 
development setback exists, within a distance 
of 100 metres inland of the high-water mark of 
the sea or an estuary, whichever is the greater. 
In respect of – (c) Inter- and sub-tidal structure 
for entrapment of sand. 

The positioning of the 
stub groynes, for the 
entrapment of sand will, 
occur within the littoral 
active zone and within 
100m of the HMW of the 
sea, as will the revetment 
structures. 

Listing Notice 3 – 
GN R 985 
(GN R 324) 
(Basic 
Assessment) 

12 

The clearance of an area of 300 square metres 
or more of indigenous vegetation In a. Eastern 
Cape ii. Within critical biodiversity areas 
identified in bioregional plans; iii. Within the 
littoral active zone or 100 metres inland from 
the high water mark of the sea, whichever 
distance is the greater, iv. Outside urban areas, 
within 100 metres inland from an estuarine 
functional zone. 

The proposed 
development, which is 
located within both a 
terrestrial and aquatic 
CBA, within 100m of the 
HMW and within 100m of 
the Kromme River 
estuary: 

- May require the 
clearance of 
indigenous 
vegetation, and 

- Will have a 
physical 
footprint of more 
than 10m2 

14 

The development of—ii) infrastructure or 
structures with a physical footprint of 10 square 
metres or more; where such development 
occurs— (a) within a watercourse; (c) if no 
development setback has been adopted, within 
32 metres of a watercourse, measured from 
the edge of a watercourse In a. Eastern Cape i. 
Outside urban areas: (ff) Critical biodiversity 
areas or ecosystem service areas as identified 
in systematic biodiversity plans adopted by the 
competent authority or in bioregional plans; (ii) 
Areas seawards of the development setback 
line or within 1 kilometre from the high-water 
mark of the sea if no such development setback 
line is determined; or (jj) In an estuarine 
functional zone, excluding areas falling behind 
the development setback line. 

26 

Phased activities for all activities— i. listed in 
this Notice and as it applies to a specific 
geographical area, which commenced on or 
after the effective date of this Notice; or ii. 
similarly listed in any of the previous NEMA 
notices, and as it applies to a specific 
geographical area, which commenced on or 
after the effective date of such previous NEMA 
Notices— where any phase of the activity was 
below a threshold but where a combination of 
the phases, including expansions or extensions, 
will exceed a specified threshold. 

The various phases of 
beach nourishment and 
implementation of 
revetments and other 
structures along the St 
Francis Bay beach has 
been ongoing since 1996 
and will continue to be 
conducted in phases. 
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Relevance to the proposed project 
 
Based on the listed activities identified in Listing Notice 2 of GN R 325 (2014 EIA Regulations, as amended 
on 7 April 2017), the proposed project will be subject to an S&EIR process. In order to comply with NEMA, 
the impacts associated with the activities listed above will need to be identified and assessed during this 
process and will include the necessary specialist reports required. The Competent Authority (CA) for this 
project is identified as the Member of the Executive Council (MEC) of the Eastern Cape Department of 
Economic Development, Environment Affairs and Tourism (DEDEAT). 

 
5.4. National Environment Management: Biodiversity Act (Act No. 10 of 2004) 
 
The National Environment Management: Biodiversity Act (NEMBA) provides for the management and 
conservation of South Africa’s biodiversity and the protection of species and ecosystems that warrant national 
protection. 
 
The objectives of NEMBA are: 

(a) within the framework of the National Environmental Management Act, to provide for— 
(i) the management and conservation of biological diversity within the Republic and of the 

components of such biological diversity; 
(ii) the use of indigenous biological resources in a sustainable manner; and 
(iii) the fair and equitable sharing among stakeholders of benefits arising from bioprospecting 

involving indigenous biological resources; 
(b) to give effect to ratified international agreements relating to biodiversity which are binding on the 

Republic; 
(c) to provide for co-operative governance in biodiversity management and conservation; and 
(d) to provide for a South African National Biodiversity Institute to assist in achieving the objectives of this 

Act. 
 
The Act provides for the management and conservation of South Africa’s biodiversity within the framework of 
NEMA (Table 5.4). In terms of the Biodiversity Act, the developer has a responsibility for: 

• The conservation of endangered ecosystems and restriction of activities according to the 
categorisation of the area (including The Endangered and Threatened Ecosystem Regulations, 
Government Notice R. 1002 dated 9th December 2011); 

• Application of appropriate environmental management tools in order to ensure integrated 
environmental management of activities thereby ensuring that all developments within the area are 
in line with ecological sustainable development and protection of biodiversity; 

• Limit further loss of biodiversity and conserve endangered ecosystems. 
 
Table 5.4: Management and conservation of biodiversity within the framework of NEMA. 

Chapter 4  

• Provides for the protection of species that are threatened or in need of national 
protection to ensure their survival in the wild; 

• To give effect to the Republic’s obligations under international agreements 
regulating international trade in specimens of endangered species; and 

• Ensure that the commercial utilization of biodiversity is managed in an 
ecologically sustainable way. 

Chapter 5 (Part 2) 
Section 73 

A person who is the owner of land on which a listed invasive species occurs must: 
a) Notify any relevant competent authority, in writing, of the listed invasive 

species occurring on that land; 
b) Take steps to control and eradicate the listed invasive species and to prevent 

it from spreading; and 
c) Take all required steps to prevent or minimise harm to biodiversity. 
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Chapter 5 (Part 2) 
Section 75 

• Control and eradication of a listed invasive species must be carried out by means 
or methods that are appropriate for the species concerned and the environment 
in which it occurs. 

• Any action taken to control and eradicate a listed invasive species must be 
executed with caution and in a manner that may cause the least possible harm 
to biodiversity and damage to the environment. 

• The methods employed to control and eradicate a listed invasive species must 
also be directed at the offspring, propagating material and re-growth of such 
invasive species in order to prevent such species from producing offspring, 
forming seed, regenerating or re-establishing itself in any manner. 

 
NEMBA’s permit system is further regulated in the NEMBA Threatened or Protected Species Regulations 
Government Notice R. 152 of 2007. The NEMBA Alien and Invasive Species List (Government Notice R 599 of 
2014) defines Alien and Invasive species that are regulated by the NEMBA Alien and Invasive Species 
Regulations (Government Notice 98 of 2014). 
 

Relevance to the proposed project 
 
The proponent must: 

• Not cause a threat to any endangered ecosystems and must protect and promote biodiversity;  
• Assess the impacts of the proposed project on endangered ecosystems;  
• Not remove or damage any protected species without a permit; 
• Ensure that the site is cleared of alien vegetation using appropriate means; 
• Implement an invasive species monitoring, control and eradication plan for land/activities under 

their control should be developed, as part of their environmental plans in accordance with Section 
11 of NEMA. 

 
5.5. Conservation of Agricultural Resources Act (Act No. 43 of 1983) 
 
The Conservation of Agricultural Resources Act (CARA) aims to control over-utilisation of the natural 
agricultural resources to promote the conservation of soil, water sources and vegetation through the combat 
of weeds and invader plants. Regulations 15 and 16 under this Act, which relate problem plants, were 
amended in March 2001. The Act provides a list of declared weeds and invader plants as well as indicators of 
bush encroachment. In terms of weeds and invader plants: 

• A land user shall control any category 1 plants that occur on any land or inland water surface; 
• No person shall, except for the purposes of a biological control reserve: 

- Establish, plant, maintain, multiply or propagate weeds and invader plants; 
- Import or sell propagating material of category weeds and invader plants; and 
- Acquire propagating material of weeds and invader plants. 

 
These lists include: 

• Combating of category 1 plants (Section 15A) according to CARA (Act No 43 of 1983); and 
• Combating of category 2 plants (Section 15B) according to CARA (Act No 43 of 1983) 

 

Relevance to the proposed project 
 

• An invasive species monitoring, control and eradication plan for land/activities under the control of 
the proponent should be developed as part of the Environmental Management Programme (EMPr) 
in accordance with CARA. 

 



Volume 1: Environmental Scoping Report 

Coastal & Environmental Services         32                         St Francis Bay Coastal Protection Scheme 

 

5.6. National Environmental Management: Waste Act (Act No. 59 of 2008) 
 
The National Environmental Management: Waste Management Act (NEMWA) gives legal effect to the 
Government’s policies and principles relating to waste management in South Africa, as reflected in the 
National Waste Management Strategy (NWMS). 
 
The objects of the Act are “to protect health, well-being and the environment by providing reasonable measures 
for— 

• minimising the consumption of natural resources; 

• avoiding and minimising the generation of waste; 

• reducing, re-using, recycling and recovering waste; 

• treating and safely disposing of waste as a last resort; 

• preventing pollution and ecological degradation; 

• securing ecologically sustainable development while promoting justifiable economic and social 
development; 

• promoting and ensuring the effective delivery of waste services; 

• remediating land where contamination presents, or may present, a significant risk of harm to health 
or the environment; and 

• achieving integrated waste management reporting and planning.” 
 
Chapter 4 of this Act deals with the general duty in respect to waste management and emphasises that, “a 
holder of waste must, within the holder’s power, take all reasonable measures to:- avoid the generation of 
waste and where such generation cannot be avoided, to minimise the toxicity and amounts of waste that are 
generated; reduce, re-use, recycle and recover waste; where waste must be disposed of, ensure that the waste 
is treated and disposed of in an environmentally sound manner; manage the waste in such a manner that it 
does not endanger health or the environment or cause a nuisance through noise, odour or visual impacts; 
prevent any employee or any person under his or her supervision from contravening this Act; and prevent the 
waste from being used for an unauthorised purpose”. 
 
Chapter 4, Part 3 of this Act deals with reduction re-use and recovery of waste, Part 4 deals with waste 
management activities, Part 5 covers storage collection and transportation of waste, Part 6 deals with 
treatment, processing and disposal of wastes, Part 7 covers industry waste management plans and Part 8 deals 
with contaminated land. Chapter 5 covers all issues regarding the licensing of waste management activities. 
 

Relevance to the proposed project 
 

• All reasonable measures must be taken to avoid the generation of waste and, where such 
generation cannot be avoided, minimise the toxicity and amounts of waste that are generated; 
reduce, re-use, recycle and recover waste; where waste must be disposed of, ensure that the waste 
is treated and disposed of in an environmentally sound manner; 

• Manage the waste in such a manner that it does not endanger human health or the environment 
or cause a nuisance through noise, odour or visual impacts; 

• Prevent any employee or any person from contravening this Act and prevent the waste from being 
used for an unauthorised purpose; 

• All waste must be disposed of at a registered waste disposal facility. 
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5.7. National Water Act (Act No. 36 of 1998) 
 
The National Water Act (NWA) provides for fundamental reform of the law relating to water resources in South 
Africa. 
 
The purpose of the Act is “to ensure that the nation's water resources are protected, used, developed, 
conserved, managed and controlled in ways which take into account amongst other factors– 

(a) meeting the basic human needs of present and future generations; 
(b) promoting equitable access to water; 
(c) redressing the results of past racial and gender discrimination; 
(d) promoting the efficient, sustainable and beneficial use of water in the public interest; 
(e) facilitating social and economic development; 
(f) providing for growing demand for water use; 
(g) protecting aquatic and associated ecosystems and their biological diversity; 
(h) reducing and preventing pollution and degradation of water resources; 
(i) meeting international obligations; 
(j) promoting dam safety; 
(k) managing floods and droughts.” 

 
Section 21 of the NWA describes activities defined as a water use under the Act. These activities may only be 
undertaken subject to the application for, and issue of, a Water Use License (WUL) or general authorisation 
(GA). Water use activities include— 

(a) taking water from a water resource; 
(b) storing water; 
(c) impeding or diverting the flow of water in a watercourse; 
(d) engaging in a stream flow reduction activity contemplated in section 36; 
(e) engaging in a controlled activity identified as such in section 37(1) or declared under section 38(1); 
(f) discharging waste or water containing waste into a water resource through a pipe, canal, sewer, sea 

outfall or other conduit; 
(g) disposing of waste in a manner which may detrimentally impact on a water resource; 
(h) disposing in any manner of water which contains waste from, or which has been heated in, any 

industrial or power generation process; 
(i) altering the bed, banks, course or characteristics of a watercourse; 
(j) removing, discharging or disposing of water found underground if it is necessary for the efficient 

continuation of an activity or for the safety of people; and 
(k) using water for recreational purposes.” 

 

Relevance to the proposed project 
 

• Infrastructure constructed within the 100m regulatory area of a river or drainage line or within the 
500m regulatory area a wetland, will require a water use authorisation (WUA). This will be discussed 
with the Department of Water and Sanitation (DWS) and reported on in the EIR; 

• According to Section 19(1) of the NWA, “an owner of land, a person in control of land or a person 
who occupies or uses the land on which— 

(a) Any activity or process is or was performed or undertaken; or 
(b) Any other situation exists, which causes, has caused or is likely to cause pollution of a 
water resource, must take all reasonable measures to prevent any such pollution from 
occurring, continuing or recurring.” 

• Appropriate measures must be taken to prevent the pollution of water courses and other water 
resources and riparian zones must be protected. 
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5.8. National Environmental Management: Integrated Coastal Management (ICM) Act (Act No. 24 of 2008) 
 
According to Section 2 of the NEM: ICMA, the objects of this Act are: 

 

 To determine the coastal zone of the Republic; 

 To provide, within the framework of the National Environmental Management Act, for the co‐ordinated 
and integrated management of the coastal zone by all spheres of government in accordance with the 
principles of co‐operative governance; 

 To preserve, protect, extend and enhance the status of coastal public property as being held in trust by 
the State on behalf of all South Africans, including future generations; 

 To secure equitable access to the opportunities and benefits of coastal public property; and 

 To give effect to the Republic’s obligations in terms of international law regarding coastal management 
and the marine environment. 

 
Section 13 of the NEM: ICMA states that any natural person in the Republic: 

 Has a right of reasonable access to coastal public property; and 

 Is entitled to use and enjoy coastal public property. 
 
Coastal Public Property is defined by the Act as coastal waters, land submerged by coastal waters, any island 
in coastal waters, the seashore, any admiralty reserve owned by the state, any other state land declared as 
coastal public property and any natural resources. The ICM Act unequivocally vests ownership of coastal public 
property in the citizens of South Africa. Coastal public property cannot be transferred, sold, attached or 
acquired by prescription, nor can the rights over it be acquired by prescription. It is the duty of the State as 
trustee to ensure that coastal public property is used, managed, protected, conserved and enhanced in the 
interests of the whole community, as opposed to only a few individuals or groups. 
 
Section 65(1) (subject to sections 67 and 95) states that no person may occupy any part of, or site on, or 
construct or erect any building, road, barrier or structure on or in, coastal public property except under and in 
accordance with a coastal lease awarded by the Minister in terms of this Chapter. This is relevant to the 
proposed project as the entire project occurs within what is defined as coastal public property. 
 

Relevance to the proposed project 
 

• The use of vehicles in a coastal protection zone and the reclamation of land, as well as the dredging 
of the Kromme Estuary, may require a permit (coastal lease) from the Coastal Conservation and 
Strategies Directorate of the DEA, Oceans and Coast Branch (DEA Oceans and Coasts). 

• The DEA Oceans and Coasts have confirmed that once the EA application has been submitted to 
DEDEAT, all correspondence must be submitted to DEA Oceans and Coasts. Confirmation if the 
applicant will need to apply for reclamation of land, coastal lease and off-road vehicle (ORV) permits 
will be provided once the background information documentation (with supporting documents) has 
been provided to the DEA Oceans and Coasts. 

• The EIR must assess the potential risks and impacts that the natural environment will have on the 
proposed project in terms of storm surges, sea level rise and other coastal processes which occur 
in the area. 
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5.9. National Environmental Management: Air Quality Act (Act No. 39 of 2004, as amended) 
 
The National Environmental Management: Air Quality Act (NEMAQA) is the principal legislation regulating air 
quality in South Africa. Its purpose is: 

 to protect the environment by providing reasonable measures for the prevention of pollution and 
ecological degradation and for securing ecologically sustainable development while promoting 
justifiable economic and social development; 

 to provide for national norms and standards regulating air quality monitoring, management and 
control by all spheres of government; 

 for specific air quality measures; and for matters incidental thereto. 
 
The objects of the Act are to: 

(a) to protect the environment by providing reasonable measures for— 
(i) the protection and enhancement of the quality of air in the Republic; 
(ii) the prevention of air pollution and ecological degradation; and 
(iii) securing ecologically sustainable development while promoting justifiable economic and social 

development; and 
(b) generally to give effect to section 24(b) of the Constitution in order to enhance the quality of ambient 

air for the sake of securing an environment that is not harmful to the health and wellbeing of people. 
 
The Air Quality Act empowers the Minister to establish a national framework for achieving the objects of this 
Act. The said national framework will bind all organs of state. The said national framework will inter alia have 
to establish national standards for municipalities to monitor ambient air quality and point, non-point and 
mobile emissions. 
 

Relevance to the proposed project 
 

• The proposed project does not require an Air Emissions Licence according to the NEMAQA; 
• The “best practicable means” must be implemented for the abatement of dust during construction 

and operation. 

 
5.10. National Heritage Resources Act (Act No. 25 of 1999) 
 
The protection of archaeological and paleontological resources is the responsibility of a provincial heritage 
resources authority and all archaeological objects, paleontological material and meteorites are the property 
of the State. “Any person who discovers archaeological or paleontological objects or material or a meteorite in 
the course of development must immediately report the find to the responsible heritage resources authority, 
or to the nearest local authority offices or museum, which must immediately notify such heritage resources 
authority”. 
 

Relevance to the proposed project 
 

• No person may alter or demolish any structure or part of a structure, which is older than 60 years 
or disturb any archaeological or paleontological site or grave older than 60 years without a permit 
issued by the relevant provincial heritage resources authority; 

• No person may, without a permit issued by the responsible heritage resources authority destroy, 
damage, excavate, alter or deface archaeological or historically significant sites; 

• The South African Heritage Resources Agency (SAHRA) and the Eastern Cape Provincial Heritage 
Resources Authority (ECPHRA) must be informed of the project. 

 
5.11. Occupational Health and Safety Act (Act No. 85 of 1993) 
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The objective of the Occupational Health and Safety Act (OHSA) is to provide for the health and safety of 
persons at work. In addition, the Act requires that, “as far as reasonably practicable, employers must ensure 
that their activities do not expose non-employees to health hazards”. The importance of the Act lies in its 
numerous regulations, many of which will be relevant to the proposed project (Table 5.5). These cover, among 
other issues, noise and lighting. 
 
Table 5.5: Health and safety of persons at work according to the Occupational Health and Safety Act. 

8: GENERAL DUTIES OF THE EMPLOYERS TO THEIR EMPLOYEES 

(1) 
Every employer shall provide and maintain, as far as is reasonably practicable, a working environment 
that is safe and without risk to the health of his employees. 

(2) 

Without derogating from the generality of an employer's duties under subsection (1), the matters to 
which those duties refer include in particular- 
a) The provision and maintenance of systems of work, plant and machinery that, as far as is 

reasonably practicable, are safe and without risks to health; 
b) Taking such steps as may be reasonably practicable to eliminate or mitigate any hazard or potential 

hazard to the safety or health of employees, before resorting to personal protective equipment; 
c) Establishing, as far as is reasonably practicable, what hazards to the health or safety of persons 

are attached to any work which is performed, any article or substance which is produced, 
processed, used, handled, stored or transported and any plant or machinery which is used in his 
business, and he shall, as far as is reasonably practicable, further establish what precautionary 
measures should be taken with respect to such work, article, substance, plant or machinery in 
order to protect the health and safety of persons, and he shall provide the necessary means to 
apply such precautionary measures; 

d) Providing such information, instructions, training and supervision as may be necessary to ensure, 
as far as is reasonably practicable, the health and safety at work of his employees; 

e) As far as is reasonably practicable, not permitting any employee to do any work or to produce, 
process, use, handle, store or transport any article or substance or to operate any plant or 
machinery, unless the precautionary measures contemplated in paragraphs (b) and (d), or any 
other precautionary measures which may be prescribed, have been taken; 

f) Taking all necessary measures to ensure that tire requirements of this Act are complied with by 
every person in his employment or on premises under his control where plant or machinery is 
used; 

g) Enforcing such measures as may be necessary in the interest of health and safety; 
h) Ensuring that work is performed and that plant or machinery is used under the general supervision 

of a person trained to understand the hazards associated with it and who have the authority to 
ensure that precautionary measures taken by the employer are implemented; and authority as 
contemplated in Section 37 (1) (b). 

14: GENERAL DUTIES OF EMPLOYEES AT WORK 
Every employee shall at work:- 

(a) 
Take reasonable care for the health and safety of himself and of other persons who may be affected 
by his acts or omissions; 

(b) 
As regards any duty or requirement imposed on his employer or any other person by this Act, 
cooperate with such employer or person to enable that duty or requirement to be performed or 
complied with; 

(c) 
Carry out any lawful order given to him, and obey the health and safety rules and procedures laid down 
by his employer or by anyone authorized thereto by his employer, in the interest of health or safety; 

(d) 
If any situation which is unsafe or unhealthy comes to his attention, as soon as practicable report such 
situation to his employer or to the health and safety representative for his workplace or section 
thereof, as the case may be, who shall report it to the employer; and 
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(e) 

If he is involved in any incident which may affect his health or which has caused an injury to himself, 
report such incident to his employer or to anyone authorized thereto by the employer, or to his health 
and safety representative, as soon as practicable but not later than the end of the particular shift 
during which the incident occurred, unless the circumstances were such that the reporting of the 
incident was not possible, in which case he shall report the incident as soon as practicable thereafter. 

15: DUTY NOT TO INTERFERE WITH, DAMAGE OR MISUSE THINGS 
[S. 15 substituted by S. 3 of Act No. 181 of 1993.] 

 No person shall intentionally or recklessly interfere with, damage or misuse anything which is provided 
in the interest of health or safety. 

 

Relevance to the proposed project 
 

• The proponent must be aware of the principles and broad liability and implications contained in the 
OHSA and mitigate any potential impacts. 

 
5.12. National Road Traffic Act (Act No. 93 of 1996) 
 
The National Road Traffic Act (NRTA) provides for all road traffic matters and is applied uniformly throughout 
South Africa. The Act enforces the necessity of registering and licensing motor vehicles. It also stipulates 
requirements regarding fitness of drivers and vehicles as well as making provision for the transportation of 
dangerous goods. 
 

Relevance to the proposed project 
 

• All the requirements stipulated in the NRTA will need to be complied with during the construction 
and operational phases of the proposed project; 

• The proposed project will likely require the use of the R330 provincial road as well as a number of 
other roads located within St Francis Bay. 

 
5.13. Other Relevant Legislation 
 
Other legislation that may be relevant to the proposed project includes: 

• The Environment Conservation Act No 73 of 1989 (ECA) Noise Control Regulations, which specifically 
provide for regulations to be made with regard to the control of noise, vibration and shock, including 
prevention, acceptable levels, powers of local authorities and related matters; 

• Provincial Nature and Environmental Conservation Ordinance (No. 19 of 1974), which lists species of 
special concern which require permits for removal. Schedules 1 to 4 list protected and endangered 
plant and animal species; 

• Spatial Planning and Land Use Management Act (SPLUMA) (Act 16 of 2013 – came into force on 1 July 
2015) aims to provide inclusive, developmental, equitable and efficient spatial planning at the 
different spheres of the government. This act repeals national laws on the Removal of Restrictions Act, 
Physical Planning Act, Less Formal Township Planning Act and Development Facilitation Act; 

• Sarah Baartman District Municipality and Kouga Local Municipality By-Laws; 
 
In addition to the above, the following spatial tools from the South African National Biodiversity Institute 
(SANBI) need to be taken into consideration: 

 The South African Vegetation Map (Mucina and Rutherford); 

 The Subtropical Thicket Ecosystem Programme (STEP); 

 The Eastern Cape Biodiversity Conservation Plan (ECBCP); and 

 The National Freshwater Ecosystem Priority Areas (NFEPA) project. 
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6. DESCRIPTION OF THE AFFECTED ENVIRONMENT 
 
This section of the report provides a description of the ecological, social and economic aspects of the 
environment that may be directly or indirectly affected by the proposed project.  
 
6.1. Climate 
 
St Francis Bay is characterised by a warm, temperate climate, with average temperatures ranging between 
18.5 °C in July to 24 °C in February. The coldest temperatures are experienced during July, where average 
temperatures may drop to a low of 8.2 °C. The warmest months include January and February (Figure 6.1).  
Rainfall in St Francis occurs throughout the year, averaging around 525 mm per annum. The highest rainfall 
occurs during August, averaging around 62 mm, while the lowest rainfall occurs during January (26 mm).   
 

 
Figure 6.1 Average rainfall, midday temperatures and night time temperatures for St Francis Bay (SA Explorer, 2017).  
 
6.2. Geology and Topography 
 
St Francis Bay is characterised by relatively flat terrain (Figure 6.2), descending slightly towards the Kromme 
and Sand River channels that traverse the broader area. A deviation from the norm is evident along the coastal 
zone, where an elevation profile from a point inland in the west to the intertidal zone in the east, displays a 
steep decline from 7 m at the mean high water spring (MHWS) mark to 1 m just below the mean low water 
spring (MLWS) (Figure 6.3). 
 
The underlying geology of the broader St Francis Bay area falls within the Cape Super Group, more specifically 
represented by the upper portions of the Table Mountain Group and the Bokkeveld Group (both subdivisions 
of the Cape Super Group) (Figure 6.4). Recent Cenozoic Aeolian deposits belonging to the Algoa Group largely 
mask the strata of the underlying geology in the surrounding area. The sediments of the Algoa Group have 
been accumulating for approximately 41 million years and represent a series of marine transgressions and 
regressions of the Agulhas Sea, which opened as a consequence of the early rifting between Africa and South 
America. The Schelm Hoek Formation, representing the most recent accumulation of aeolian deposits within 
the Algoa Group, is characterised by unconsolidated, calcareous sands interspersed by locally developed 
paleosols and Late Stone Age middens. The dune fields of the Schelm Hoek Formation can reach a thickness 
of 100 m. 
 
The Table Mountain Group is characterised by quarzitic sandstones that were deposited along the coastal 
plains of the Agulhas Sea approximately 510-400 million years ago. It constitutes the first of three subdivisions 
of the Cape Super Group.  The Table Mountain Group is unconformably overlain by the fine-grained sandstone 
and mudrock units of the Bokkeveld Group. The five coarsening-upward cycles, together with the abundance 
of marine invertebrate fossils, suggest the sediments of this group were deposited along the continental slopes 
of the Agulhas Sea Bain approximately 400 million years ago. The Ceres Subgroup constitutes the lower strata 
of the Bokkeveld Group. The underlying geology of the St Francis Bay area is especially important because of 
the abundance of the marine fossils which provides insight to early Agulhas Sea life. According to SOTER (2005), 
the soils within the St Francis Bay area are classified as Gleyic Arenosols (or Gelysols) - soils formed under 
waterlogged conditions, usually in low lying areas with shallow groundwater.  
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Figure 6.2: Topography of St Francis Bay  
 

 
Figure 6.3: East-West elevation profile from a point inland in the west, to the intertidal zone in the east  
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Figure 6.4: Geology of St Francis Bay 

 
6.3. Land Use 
 
According to the Kouga Municipality Spatial Development Framework (2015), the project site is classified as 
‘open space’ and is located both within and outside the urban edge of St Francis Bay (Figure 6.5). The project 
will also be located within areas defined by the NEM ICM as coastal public property (i.e. the St Francis Bay 
beach as well as the Kromme River estuary). 
 
6.4. Vegetation  
 
SANBI classification (Mucina and Rutherford, 2012) 
 
As per the SANBI classification (Mucina and Rutherford, 2012), St Francis Bay falls within the Albany thicket 
Biome. This species rich biome occurs throughout the Eastern Cape, covering an estimated 2.5% of South 
Africa’s total land surface area. Albany thicket typically occurs in river valleys and is characterised by a sparse 
to dense, semi-succulent, spiny shrub vegetation often accompanied by a tree component and a herbaceous 
and grassy undergrowth. The Albany Thicket biome is considered as an important buffer against climate 
change due to its exceptional ability to store carbon. Unfortunately, this biome has become highly fragmented 
due to clearing and its poor ability to regenerate once disturbed (Mucina and Rutherford, 2012).  
 
According to Mucina and Rutherford (2012), the area adjacent to the application site includes two distinct 
vegetation types, namely Algoa Dune Strandveld and Cape Estuarine Salt Marsh (refer to Figure 6.6). These 
vegetation types are discussed briefly below.  
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Figure 6.5: Land use at the project site and surround St Francis Bay area (Kouga Municipality Spatial Development Framework, 2015). 
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Algoa Dune Strandveld  
 
Algoa dune strandveld, an azonal vegetation type occurring along the stretch of coast from Tsitsikama to 
Sundays River in the Eastern Cape, is classified as “least threatened” according to the SANBI Red List of South 
Africa. It occurs in dune fields sheltered from the direct influence of salt spray and is regarded as a type of 
dense thicket characterised by tall woody trees, thorny shrubs and a sparse understorey of herbs and grasses. 
More than 10% of Algoa Dune Strandveld has been transformed or degraded as a consequence of urban 
development, clearing for agricultural purposes, and displacement by Acacia species.  A conservation target 
of 20% has been set by the National Spatial Biodiversity Assessment. This means that, for example, for every 
10 ha of Algoa Dune Strandveld thus occurs within the project area, 2 ha (20%) needs to be conserved. 
 
Cape Estuarine Salt Marsh  
 
Cape Estuarine Salt Marsh occurs throughout the Western Cape and Eastern Cape Provinces, from as far as 
Lambert’s Bay in the west to the Great Kei River in the east. This vegetation type is classified as “least 
threatened”, with a conservation target of 24% (of which 21% is statutorily conserved within the Western 
Cape). This vegetation type generally occurs along supratidal flats or in the mid to low intertidal zone of 
estuaries and rivers characterised by low lying terraces. Cape Estuarine Salt marshes are characterised by 
flood-tolerant halophytes occurring in low shrublands and herblands dominated by succulent chenopods. The 
Kromme River Estuary is regarded as one of the most important estuarine systems of this type of salt marsh 
(Mucina and Rutherford, 2012).  
 
 

 
Figure 6.6: SANBI Vegetation map 

 
6.5. Protected Areas  
 
The application area does not fall within any formally protected areas or within any delineated National 
Protected Areas Expansion Strategy (NPAES) Focus Areas (Figure 6.7). The closest National Park to the 
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application area is the Tsitsikama National Park (62 km west of the application site) and the Addo Elephant 
National Park (103 km north east of the application site). The closest protected areas are the Kromme River 
Mouth Private Nature Reserve (380 m North); the Rebelsrus Private Nature Reserve (6.3 km south west); and 
lastly the Erma Booysen Florareservaat Local Authority Nature reserve and Seal Bay Local Authority Nature 
Reserve (both located approximately 3 km south of the application site). In addition, the Kromme Estuary is 
identified as an ‘estuarine’ wetland as defined by the National Freshwater Ecosystem Priority Areas (NFEPA). 
The NFEPA database also defines a number of smaller artificial and natural wetlands which are located around 
the estuary (Figure 6.8). 
 

 
Figure 6.7: NEMBA threatened ecosystems in the broader St Francis Bay area.  

 
6.6. Threatened Ecosystems  
 
The National Environmental Management: Biodiversity Act (Act No. 10 of 2004) (NEMBA) published a national 
list of ecosystems that are threatened and in need of protection (GN. 1002 of 2011).The application site is not 
located in any threatened ecosystems as legislated by NEMBA and the nearest threatened ecosystem is the 
Humansdorp Shale Renosterveld (classified as endangered) located approximately 1.3 km north-west (refer to 
Figure 6.7).  
 
According to the Eastern Cape Biodiversity Conservation Plan (2007), the application site falls within a CBA1 
and a CBA2 (Figure 6.9).  
 

CBA area Description Management requirements 

CBA1 
These are areas that are formally protected in 
terms of the Eastern Cape Biodiversity 
Conservation Plan 

These areas must be managed as per the Eastern 
Cape Biodiversity Conservation Plan  
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CBA 2 

CBA 2 areas are areas of high biodiversity with a 
high level of irreplaceability, but there is 
flexibility in the landscape to achieve 
biodiversity targets contained in these areas.  

These areas must remain in good ecological 
condition in order to meet biodiversity targets. 

 

 
Figure 6.8: Surrounding protected areas and their distances to the application site.  
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Figure 6.9: Critical Biodiversity Areas of St Francis Bay.  
 
6.7. Marine Environment and Hydrodynamic conditions  
 
The south-east coast of South Africa is characterised by a particularly dynamic marine environment. The south-
east coast of South Africa is a region with relatively high-energy shores, dominated by waves from the south-
westerly quarter. The relatively exposed nature of St Francis Bay, together with the complex interaction 
between coastal and estuarine processes, has resulted in the drastic removal of sediment and the consequent 
beach erosion observed over the last two decades. Waves along this stretch of coast typically approach from 
the West-southwest, as a consequence of the prevailing wind, reaching maximum heights of up to 12 m. 
Variation in wave frequency and intensity is observed during cold fronts which occur on average every three 
to five days during winter months. The dominant winds approach from the west to south-west, however 
easterly winds are a common occurrence. Sea surface water temperatures are generally warm, ranging from 
22-25°C in February to 18-20°C degrees in August. Deviations from the norm are observed during periods of 
sporadic upwelling, when sea surface water temperatures may drop to a low of 8°C. Tides are classified as 
semidiurnal, with the maximum tidal range rarely exceeding 2 m. 
 
The south east orientation of St Francis Bay results in significantly lower and more variable wave energy 
regimes than the exposed southern oriented coastlines of South Africa (Figure 6.10). This is principally due to 
this beach being sheltered from the persistent waves and swells generated by west and southwest winds. The 
predominant south westerly waves, which occur approximately 80% of the time, must angle themselves 
around the Cape St Francis headland in order to enter the bay, which results in waves that approach the beach 
at an angle and drive alongshore currents to the east along much of this coast. These wave-driven currents 
also transport sand in an easterly direction, and in the absence of a sand supply, result in net erosion. Easterly 
wave events are often generated relatively locally, resulting in short period but high waves (known as steep 
waves) that result in direct erosion of sand off the beach face and into deeper water. Thus, sediment is 
‘zigzagged’ up the coast, away from St Francis Bay. This combination of wave events and the lack of a constant 
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sand supply must be addressed in order to provide long-term coastal protection and reinstate the wide sandy 
beach that first attracted people to the area (ASR Ltd, 2006). 
 

 
Figure 6.10: Sediment movement around St Francis Bay area (from ASR Ltd, 2006).  

 
Estimates for the total amount of sediment moving around Cape St. Francis from west to east vary between 
50 and 100 thousand cubic meters per year. Illenberger (2001) estimates a range of 80 – 100,000 m3 per year 
while the Entech (2002) report gives a wider range of 50 – 100,000 m3 per year. Of this total amount, the 
transport is divided between wave driven littoral transport along the coast and around the headland, and wind 
driven (aeolian) transport across Cape St Francis through the headland bypass dune systems. It is believed that 
the largest fraction of the total sediment transport across the region is through aeolian processes moving sand 
through the dune fields (ASR Ltd, 2006). 
 
The net shoreline retreat along the St Francis Bay beach has been approximately 30 m to 50 m over the past 
30 years. This has resulted from increased sediment-carrying capacity within the lower reaches of the Kromme 
Estuary, resulting in less sediment available to accumulate on the St Francis Bay beach. The increased 
sedimentation potential of the lower reaches of the river is a direct result of the construction of several dams 
further upstream, which act as sediment traps and lead to river impoundment. Numerous studies have been 
conducted to analyse the bathymetry of the lower reaches of the Kromme (Figure 6.11). Should the option of 
dredging the estuary be pursued, it is expected that hydrodynamic flow and sediment transport will increase 
in the lower reaches of the Kromme Estuary (ASR Ltd, 2006).  
 

 
Figure 6.11: Bathymetric grid of the Kromme Estuary (from ASR Ltd, 2006).  

 
6.8. The Kromme River Estuary 
 
The Kromme Estuary is a permanently open system and is located approximately 80 km west of Port Elizabeth 
on the south coast of South Africa. The system has a catchment of approximately 936 km2 and consists of 1.73 
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km2 of natural forest, 79.6 km2 of fynbos, whilst the remainder consists mainly of private farms for livestock 
and grain cultivation (Baird et al., 1992). The Kromme Estuary is tidal for approximately 14 km (Bickerton and 
Pierce, 1988).  
 
A sand spit of about half a kilometre long extends from the south bank of the estuary mouth and tends to push 
the mouth channel northwards. In the lower reaches of the estuary (up to about 5 km from the mouth) channel 
depths are around 1.5 m, characterised by a sandy bottom substrate. Further upstream, the estuary becomes 
deeper (3 to 5 m). In the upper reaches current velocities are usually lower than 0.3 m.s-1, while current 
velocities of 1 m.s-1 are common near the mouth. Extensive salt marshes cover the banks of the estuary in the 
middle and lower reaches, while the channel meanders between vegetated cliffs in the upper reaches. A 
marina has been developed on the west bank near the mouth (Coastal and Environmental Services, 2006). The 
mouth of the Kromme Estuary is flood tide dominated, resulting in the ingress of marine sediment in its lower 
reaches (Bickerton and Pierce, 1988). The main tributary is the Geelhoutboom River, which originates south 
of Humansdorp, and joins the Kromme Estuary about 8 km upstream of the mouth. 
 
The Estuarine Health Index Score calculated for the Kromme Estuary based on its present status is 49, which 
translates to a present Ecological Status of D (i.e. largely modified). However the Estuarine Importance Score 
is rated as “important‟. The Kromme Estuary has been targeted as a Desired Protected Area. The policy basis 
suggests that it should be restored to and maintained in the best possible state of health. However, it has been 
decided that based on current impacts, mostly caused by dams in the catchment, it is unlikely that this status 
would be realistically attained, and it is recommended that the estuary should be in an Ecological Reserve 
Category C (a moderately modified system where a loss and change of natural habitat and biota have occurred, 
but the basic ecosystem functions are still predominantly unchanged) (Coastal and Environmental Services, 
2006). 
 
6.8.1 Physical Characteristics 
 
The flow pattern of the Kromme Estuary has been significantly modified by the construction of two large dams, 
i.e. the Churchill Dam (built in 1943) and the Mpofu Dam (built in 1983; ) (Bickerton and Pierce, 1988; Bate 
and Adams, 2000). The dams in the catchment are considered to attenuate all floods with a return period of 
less than 1 in 30 years (Bickerton and Pierce, 1988) and have a combined storage capacity of ca 133 % of the 
mean annual run-off of the Kromme River catchment (Scharler and Baird, 2000). This results in high water 
column salinity throughout the year and the occasional occurrence of hypersaline conditions in the upper 
reaches.  
 
Data collected during the past 30 years show that both the Sand and Geelhoutboom Rivers, the biggest 
tributaries of the Kromme Estuary, are not viable freshwater contributors to the system (Scharler et al., 1997), 
due to numerous small agricultural dams within the respective catchments. Under natural conditions the 
Geelhoutboom tributary, on average, is estimated to have contributed less than 5 % of the freshwater inflow 
into the estuary throughout the year. Under current conditions this contribution is less than 1 % in mid- to late 
summer but typically between 10 to 30 % during the remainder of the year (i.e. the peak contribution is during 
the early part of the wet season). Under current conditions, during dry years the Geelhoutboom tributary 
contribution is negligible in terms of freshwater inflow to the Kromme Estuary in the dry summer months, but 
typically 15 to 20 % during the remainder of the year. During wet years the freshwater contribution from the 
Geelhoutboom ranges between 5 to 10% during the rainy season in late winter to early spring to approximately 
20 % during the dry months in mid to late summer. The contribution from the Sand River is considered to be 
negligible (Coastal and Environmental Services, 2006). Studies of various biological disciplines have often 
characterised the estuary as freshwater-starved (e.g. Marais, 1983; Hanekom and Baird, 1984; Emmerson and 
Erasmus, 1987; Adams et al., 1992; Newman, 1993; Jerling and Wooldridge, 1994). Salinity values above 35 
PSU dominate at the tidal head of the estuary, whereas lower salinity values (< 35 PSU) were only measured 
occasionally near the surface in the upper reaches of the estuary (Scharler et al., 1997).  
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Reduction in freshwater flow also results in marine sediments moving upstream due to tidal flow. Since the 
construction of the Churchill and Mpofu dams on the Kromme River, the upstream migration of marine sand 
has increased (Reddering and Esterhuysen, 1983). 
 
6.8.2 Vegetation Structure 
 
Vegetation in the Kromme Estuary can be divided into four (4) distinct groups (Figure 6.12): 

 Submerged Macrophytes: Dominated by Zostera capensis; 

 Intertidal Salt Marsh: Dominated by salt marsh species such as Sarcocornia decumbens, Triglochin 
striata, Triglochin bulbosa, Bassia diffusa, Sporobolus virginicus, Limonium linifoloium, Spartina 
maritima and Salicornia meyeriana; 

 Supratidal Salt Marsh: Dominated by Sarcocornia pillansii; and  

 Reeds and Sedges: Dominated by Phragmites australis 
 
Submerged Macrophytes 
Freshwater impoundment reduces the frequency of floods and sedimentary disturbances (Whitfield and Bate, 
2007). Den Hartog (1977) has shown that plants such as submerged macrophytes, cannot develop or colonize 
areas where the substrate is constantly being modified by water currents. Therefore, reduced freshwater input 
into an estuary favours submerged macrophyte growth and dominance, as there is a decrease in turbidity and 
water velocities resulting in a more stable sediment and salinity environment. The reduction of freshwater 
inflow into the Kromme Estuary over the past decade has led to an increase in Zostera capensis biomass and 
area distribution (Adams and Talbot, 1992; Wooldridge, 2007). Bezuidenhout (2011), showed, that there has 
been a steady increase in the area covered by Zostera capensis since 1942 (10.8 ha), 1980 (13.7 ha), 1989 
(21.7 ha) and in 2000 up to 30.98 ha. These increases can be attributed to the following anthropogenic factors: 
reduced flows (which results in a lack of scouring and sedimentary disturbance, stable salinity and reduced 
turbidity), construction of the bridge, and reduction in sand input from the Sand River tributary. Prior to the 
construction of the Mpofu Dam, Hanekom and Baird (1988) found that fluctuations in biomass were related 
to flood events.  
 
Salt Marsh 
Large intertidal salt marsh areas within the Kromme Estuary are important as only 18 % of South African 
estuaries are permanently open and these salt marshes are considered to be rare (Colloty, 2000). The largest 
section of salt marsh occurs on the seaward side of the road bridge on the eastern bank approximately 2 km 
from the mouth (Figure 6.12). Small isolated salt marshes also occur further upstream on the west bank (4 km 
from the mouth) and on the east bank about 2 km from the head of the estuary. Salt marshes extend into the 
middle-upper reaches of the Geelhoutboom tributary. Sarcocornia decumbens was the dominant species in 
the intertidal zone. This species generally occupies the mid and upper levels of estuarine salt marshes (O‟ 
Callaghan, 1992). Sarcocornia pillansii was the dominant species in the supratidal zone. This species is 
dominant in most of the supratidal areas of warm and cold temperate South African estuaries (Adams et al., 
1999). There is some evidence of salt marsh erosion in the middle reaches of the estuary due to boat activity. 
In addition, lack of freshwater input into the Kromme Estuary has resulted in increased water column salinity 
that has caused salt accumulation in the intertidal marshes (Adams et al., 1992), which has resulted in large 
areas of bare ground in the upper intertidal areas due to hypersaline. These bare patches were only colonized 
by the highly stress tolerant Salicornia meyeriana. When an increase in rainfall flushed some of the excess salt 
from these bare patches during winter there was a decrease in the cover of Salicornia and an increase in other 
salt marsh species. 
 
Reeds and Sedges 
According to Bezuidenhout (2011) a large area (7.2 ha) of Phragmites australis near the village of St. Francis 
Bay was lost as a result of development. Ignoring the loss of this inland reed bed, there was actually an increase 
of over 6 ha in the estuary itself. This increase in cover of the reedbeds resulted from an increase in 
sedimentation due to decreased freshwater input (Adams and Talbot, 1992). Reed beds occur upstream of the 
road bridge on the south bank, and in small streams and tributaries feeding the estuary in the middle-upper 
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reaches. Reeds can survive tidal inundation with saline water as long as their roots and rhizomes are located 
in brackish to fresh water (Adams and Bate, 1999). The upper reaches of the Kromme Estuary are rocky and 
extensive reed beds do not occur there naturally. However, reeds were probably more extensive in the 
Geelhoutboom tributary prior to the construction of farm dams when the water column salinity was lower (< 
15 PSU).  
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Figure 6.12: The Kromme Estuary Functional Zone and Habitat Map.
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6.8.3 Fauna 
 
The mouth of the estuary is permanently open and experiences regular tidal inflow and outflow, which is 
sufficient to maintain a tidal inlet. Consequently, the flood-tidal delta of the Kromme is well-developed and 
extends 4-5 km upstream of the mouth where it produces large intertidal sand flats, which are densely 
colonised by burrowing infauna (mainly Callianassa spp.). The open connection with the sea and strong tidal 
currents, permit both active and passive migration of biotic elements and enable the maintenance of “typical” 
estuarine water level fluctuations creating extensive sandy intertidal areas and salt marshes, which are 
important habitats for the estuarine biota (Harrison et al., 1996a; Harrison et al., 1996b).  
 
There is a significant lack of recent literature concerning the ichthyofaunal composition of the Kromme 
Estuary. However, according to Hanekom and Baird (1984), a total of 24 species have been recorded in this 
estuary (Table 6.1). Of these 24 species, 7 species occur throughout the estuary, namely Cajjrogobius 
multifasciatus (Smith), GiJchristeUa aestuarius (Gilchrist), Gkmogobius giurus (Hamilton-Buchanan), Hepsetia 
breviceps (Cuvier), Liza dumerili (Steindachner), Liza richardsoni (Smith) and Rhabdosargus holubi 
(Steindachner). The species Monodactylus jalcijonnis (Lacepede) and Rhabdosargus holubi occur 
predominantly in Zostera beds, while the species Diplodus cervinus (Valenciennes), Lithognathus Iithognathus 
(Cuvier), Spondyliosoma emarginatum (Cuvier) Gilchristella aestuarius, Liza dumerili, Liza richardsoni and 
Pomadasys olivaceum usually dominate areas outside of Zostera beds. Species occurring in the highest 
abundance include L. dumerili, G. giurus, and G. aestuarius.  
 
Table 6.1: Conservation Status of fish species recorded in the Kromme River Estuary 

SPECIES IUCN 

Clinus superciliosus Least Concern 

Caffrogobius multifaciatus - 

Diplodus cervinus Least Concern 

Diplodus sargus Least Concern 

Gilchristella aestuarius Least Concern 

Glossogobius giurus Least Concern 

Hepsetia breviceps Not Evaluated 

Heteromycetes capensis Not Evaluated 

Lichia amia Least Concern 

Lithognathus lithognathus Endangered 

Chelon dumerili Data Deficient 

Chelon richardsonii - 

Chelon tricuspidens - 

Monodactylus falciformis Least Concern 

Mugil cephalus Least Concern 

Myxus capensis Least Concern 

Pomadasys commersonni Not Evaluated 

Pomadasys o/ivaceum - 

Psammogobius knysnaensis - 

Rhabdosargus holubi Least Concern 

Solea bleekeri - 

Spondyliosoma emarginatum Least Concern 

Syngnathus acus Least Concern 

Tachysurus jeliceps -  

Syngnathus watermeyeri -  

 
Although the Western Cape’s endemic seahorse species Hippocampus capensis, commonly referred to as the 
Knysna Seahorse, historically occurred in the Kromme Estuary, sightings of this species has not been recorded 
for many years. This endangered species now only inhabits three estuarine systems along the South African 
coast, namely the Swartvlei Estuary, Keurbooms Estuary and the Knysna Estuary (Harding, 2017). 
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6.8.4 Socio-Economic Value  
 
The open water of the Kromme Estuary is listed as 125 ha (Sowman and Fuggle, 1987). The Kromme Estuary 
supports many recreational activities including fishing, birding, bait collection, waterskiing, canoeing, boat 
cruisers, hiking and swimming (Adams, 2001). Tourism is viewed as an important income generator in the area 
(Davies, 2009 in Sale et al., 2009). There is considerable concern that the recreational capacity of the Kromme 
River estuary is being exceeded. In 1992, the estimated increase of recreational activities on the river in peak 
holiday periods was ~400 %. Calculations were done using international safe space standards and it was 
determined that the carrying capacity of the river in terms of power boating and sailing activities is exceeded 
in peak holiday times. This implies that the river becomes unsafe for public use in these times (ARSC Kromme 
River Structure Plan, 1992).  
 
6.9. Cultural Heritage and Palaeontological Features  
 
In 2006 a heritage and archaeological assessment was carried out by Geological and Environmental Services. 
This work was completed as part of obtaining authorisation and permits for repair work to the rock revetments 
along the St Francis Bay beach. The survey which covered a stretch of beach between the spit and just south 
of the Neville Road car park was deemed to be sufficient in informing this project as it covers a similar area, 
and given the nature of the features unlikely that any unidentified would now be present. It is unlikely that the 
dredging component of this project would affect cultural heritage and palaeontological features since the 
material is likely to be won from areas within the estuary which would have historically been covered by water 
and/or disturbed by the estuary.  
 
In general the St Francis Bay area is particularly rich in archaeological shell middens. Many of these have been 
identified over the years and were presented in the specialist study in 2006 (see GES report in Appendix G). 
The archaeology of this area relates primarily to the Holocene (last 10 000 years) occupation by San hunter-
gatherers and later by KhoeKhoen pastoralists. The archaeological term used to describe the remains from the 
period is Later Stone Age (LSA). As mentioned there are many coastal shell middens in the vicinity of St Francis 
Bay. In addition to the middens, a number of graves have also been found in recent years during the 
construction of new houses in the St Francis Bay area.  
 
However, for the area applicable for this project and according to the previous study, no archaeological sites 
or material was found. No shell concentrations, stone, bone or pottery fragments were observed. It is possible 
that some sites may already have been lost due to the coastal erosion, while other may have been destroyed 
through previous coastal development.  
 
Based on this information cultural and palaeontological features will not be discussed in significant detail in 
the Environmental Impact Report. 
 
6.10. Socio-Economic Profile 
 
The Kouga Local Municipality falls under the Sarah Baartman District Municipality (previously known as the 
Cacadu District Municipality). According to Statistics South Africa, the unemployment rate of the Kouga Local 
Municipality is approximately 21.5%. There are an estimated 38 412 economically active individuals (i.e. 
people who are employed or unemployed but actively seeking employment) living within the Kouga Local 
Municipality, of which 21.5% are unemployed. Of these 38 412 individuals, 19 634 are classified as ‘youth’ (age 
15 to 34), with 26.7% of the youth population unemployed.  
 
The total population of the Kouga Local Municipality is 98 558, with the youth (ages 15 to 34) accounting for 
26.8% of this. The population growth rate from 2001 to 2011 equated to 3.22% per annum and the majority 
of the population (85.5%) are found within urban areas. Only 7.2% of people aged 20 years or older, have 
completed primary school. 38% of people have received some form of secondary education, 4.9% have 
completed matric and only 9.5% have some form of higher education (Stats SA, 2011).  
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The tourism profile of the area includes a number of attractions that fall under various categories. St Francis 
Bay is world renowned for its waves, including the iconic Bruce’s Beauties features in the 1966 film, ‘The 
Endless Summer”. Other wave attractions include Seal Point in Cape St Francis and Super Tubes in Jeffery’s 
Bay, just around the corner. The Kromme River is famous for its skiing, canoeing, stand-up paddle (SUP) 
boarding, and fishing. Due to the diverse range of activities on offer, St Francis Bay is a popular holiday 
destination with its series of canals, upmarket restaurants, beaches, golf courses, and uniform white and 
thatched roof homes. Other activities on offer include bird and whale watching, kite surfing, jet-skiing and 
hiking (Kouga Integrated Development Plan, 2015).  
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7. IDENTIFICATION OF POTENTIAL IMPACTS 
 

According to Appendix 2, Section 2 (1), of the of the 2014 EIA Regulations (as amended), a “scoping report 
must contain the information that is necessary for a proper understanding of the process, informing all 
preferred alternatives, including location alternatives, the scope of the assessment, and the consultation 
process to be undertaken through the environmental impact assessment process, and must include— 

(g) a full description of the process followed to reach the proposed preferred activity, site and location 
of the development footprint within the site, including— 

(v) the impacts and risks which have informed the identification of each alternative, including 
the nature, significance, consequence, extent, duration and probability of such identified 
impacts, including the degree to which these impacts— 
(aa) can be reversed; 

(bb) may cause irreplaceable loss of resources; and 

(cc) can be avoided, managed or mitigated; 

(vi) the methodology used in identifying and ranking the nature, significance, consequences, 
extent, duration and probability of potential environmental impacts and risks associated 
with the alternatives; 

(vii) positive and negative impacts that the proposed activity and alternatives will have on the 
environment and on the community that may be affected focusing on the geographical, 
physical, biological, social, economic, heritage and cultural aspects; 

(viii) the possible mitigation measures that could be applied and level of residual risk; 
(ix) the outcome of the site selection matrix; 

 
During the Scoping Phase, impacts are assessed and rated on a broader issues level, and are regarded as 
preliminary. This is because, at the Scoping Phase of the EIA process, a limited amount of information on 
project-related detail is available, and baseline data on the project affected environment and social systems 
has not yet been gathered other than from the initial site visit. This information requires input from the 
specialist assessments, which are only undertaken at the completion of the Scoping Phase and therefore a 
definitive assessment of project specific impacts cannot be completed at this stage. The environmental and 
social consequences of the project and alternatives are discussed more broadly than what is required in the 
EIR. 
 
7.1. Issues Identification Matrix 
 
CES has developed a revised rating scale for the Scoping Phase of the EIA process in accordance with the 
requirement outlined in Appendix 2 of the 2014 EIA Regulations (as amended) (Table 7.1). This scale takes into 
consideration the following variables: 

• Duration; 

• Extent; 

• Consequence; 

• Probability; 

• Significance; and 

• Reversibility and Mitigation 
 
Duration 
The temporal scale defines the significance of the impact at various time scales, as an indication of the duration 
of the impact. 
 
Extent  
The spatial scale defines the physical extent of the impact. 
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Consequence 
The consequence scale is used in order to objectively evaluate how severe a number of negative impacts might 
be on the issue under consideration, or how beneficial a number of positive impacts might be on the issue 
under consideration. 
 
Probability 
This is the likelihood of impacts taking place as a result of project actions arising from the various alternatives. 
There is no doubt that some impacts would occur (e.g. noise and traffic), but other impacts are not as likely to 
occur (e.g. chemical spillage or vehicle accident), and may or may not result from the proposed project and its 
alternatives. Although some impacts may have a severe effect, the likelihood of them occurring may affect 
their overall significance. 
 
Reversibility and Mitigation 
The degree of difficulty of reversing and/or mitigating the various impacts ranges from very difficult to easily 
achievable. Both the practical feasibility of the measure, the potential cost and effectiveness is taken into 
consideration when determining the appropriate degree of difficulty. 
 
Table 7.1: Evaluation Criteria for Rating Impacts. 

Effect 

Duration 

Short term Less than 5 years 

Medium term Between 5-20 years 

Long term More than 20 years 

Extent 

Localised The proposed site 

Study Area The site and its immediate environs 

Regional District / Municipal and Provincial level 

National National and International level 

Consequence 

Slight Slight impacts or benefits on the affected system(s) or party(ies) 

Moderate Moderate impacts or benefits on the affected system(s) or party(ies) 

Severe/Beneficial Severe impacts or benefits on the affected system(s) or party(ies) 

Probability 

Unlikely The likelihood of these impacts occurring is slight (low probability) 

May Occur The likelihood of these impacts occurring is possible (high probability) 

Definite The likelihood is that this impact will definitely occur 

Reversibility 
and  

Mitigation 

Reversibility / Mitigation 

Easily Achievable The impact can be easily, effectively and cost effectively mitigated/reversed 

Achievable 
The impact can be effectively mitigated/reversed without much difficulty or 
cost 

Difficult 
The impact could be mitigated/reversed but there will be some difficultly in 
ensuring effectiveness and/or implementation, and significant costs  

Very Difficult 
The impact could be mitigated/reversed but it would be very difficult to ensure 
effectiveness, technically very challenging and financially very costly 

 
Significance 
The above criteria are used to determine the overall significance of an activity. The impact effect (which 
includes duration; extent; consequence and probability) and the reversibility/mitigation of the impact are then 
read off the significance matrix in order to determine the overall significance of the issue (Table 7.2). The 
overall significance is either negative or positive and will be classified as low, moderate or high (Table 7.3). 
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Table 7.2: Matrix used to determine the overall significance of the impact based on the effect and reversibility of 
the impact.  

Reversibility and  
Mitigation 

Effect 

 MINOR EFFECT MODERATE EFFECT SIGNIFICANT EFFECT 

Easily 
achievable LOW SIGNIFICANCE 

  

Achievable 
 MODERATE SIGNIFICANCE 

 

Difficult 
  

HIGH SIGNIFICANCE 

Very 
Difficult 

   

 
Table 7.3: Description of Issues Level Significance Ratings. 

Significance 
Rate 

Description 

LOW 

The impacts on this issue are acceptable and mitigation, whilst desirable, is not essential.  The 
impacts on the issue by themselves are insufficient, even in combination with other low 
impacts, to prevent the project being approved. Impacts on this particular issue will result in 
either positive or negative medium to short term effects on the social and/or natural 
environment. 

MODERATE 

The impacts on this issue are important and require mitigation. The impacts on this issue are, 
by themselves, insufficient to prevent the implementation of the project, but could in 
conjunction with other issues with moderate impacts, prevent its implementation. Impacts on 
this particular issue will usually result in either a positive or negative medium to long-term 
effect on the social and/or natural environment.  

HIGH 

The impacts on this issue are serious, and if not mitigated, they may prevent the 
implementation of the project (if it is a negative impact). Impacts on this particular issue would 
be considered by society as constituting a major and usually a long-term change to the (natural 
and/or social) environment, and will result in severe effects or if positive, substantial beneficial 
effects.  

 
The issues level environmental significance scale needs to take the context into account, and at the relevant level. 
For example, if the issue under consideration is ‘changes to the terrestrial biological environment,’ the impacts to 
be considered when assessing this issue might include (1) loss of a particular vegetation type, (2) disruption to, or 
loss of, faunal habitats, (3) fragmentation of habitats (4) loss of species of conservation concern (if known at the 
Scoping stage of the assessment, and so on). The evaluation of the significance of the issue therefore relies heavily 
on the information that is available at the Scoping stage of an EIA, and out of necessity must be broad and value 
laden. For this reason, impacts need to reflect the values of the affected society.  
 
The evaluation of the issues, as described above, is used to prioritise which issues require mitigation measures, 
or which issues might lead to a conclusion that the particular alternative under assessment is not appropriate. 
Negative issues that are ranked as being of “HIGH” significance will need to be investigated further to 
determine how the impacts can be minimised, or what alternative activities or mitigation measures can be 
implemented. For issues identified as having a negative impact of “MODERATE” significance, it would be 
standard practice to investigate alternate activities and/or mitigation measures. The most effective and 
practical mitigation measures will then be proposed. For impacts ranked as “LOW” significance, no 
investigations or alternatives will be considered. Possible management measures will be investigated to ensure 
that the impacts remain of low significance. 
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7.2. Issues Level Assessment 
 
The issues identified during the Scoping Phase for the proposed project and its alternatives have been summarised and rated by CES (Table 7.4). Possible high-level mitigation measures and the residual risks associated with the issue for 
each alternative are provided.  
 
Table 7.4: Assessment of the issues relating to the proposed project. 

IMPACT 
DEVELOPMENT 

PHASE 
PROJECT 

ALTERNATIVE 
CAUSE AND COMMENT DURATION EXTENT CONSEQUENCE PROBABILITY 

REVERSIBILITY 
AND MITIGATION 

SIGNIFICANCE MITIGATION MEASURES RESIDUAL RISK 

Estuarine 
Physical 

Characteristics 
Construction  

Preferred 
Alternative 

The extraction of sediment from the 
estuary may result in a change in the 
hydrodynamics of the estuary. This 
could facilitate the increase in flow 
resulting in conditions similar to what 
may have been encountered in the 
past. 

Medium 
Term 

Study 
Area 

Moderate Definite Achievable  LOW – 
• Ensure extraction does not result in further 

habitat loss 
LOW – 

Estuarine 
Ecology – Flora 

Construction  
Preferred 

Alternative 

The methodology of extracting the 
sediment may result in the physical loss 
of estuarine species 

Long Term  
Study 
Area 

Moderate Definite Achievable LOW - 
• Where possible, sediment should be taken 

from areas where there is low abundance of 
estuarine vegetation. 

LOW -  

Estuarine 
Ecology – Flora 

Construction  
Preferred 

Alternative  

The extraction of sediment from the 
estuary may result in suspended 
sediment resulting in potential 
smothering  

Medium 
Term  

Study 
Area 

Moderate Definite Achievable MODERATE -  

• Limit extraction of material to areas where 
sediment particle size is what is required for 
the beach nourishment. These larger grain 
sizes are less likely to become suspended in 
the water column. 

LOW - 

Estuarine 
Ecology – Fauna 

Construction  
Preferred 

Alternative 

The extraction of sediment from sand 
banks, which provide habitat for faunal 
communities (e.g. sand prawns) will 
result in the loss of this habitat.   

Long Term 
Study 
Area 

Moderate Definite Achievable MODERATE -  

• Limit dredging in habitats where high 
biodiversity / abundance of benthic species 
exist 

• Do not remove or disturb salt march habitat 

LOW - 

Estuarine 
Ecology – Fauna 

Construction  
Preferred 

Alternative  

The extraction of sediment may result 
in suspended sediment either 
smothering biota or affecting their 
biology (e.g. filter feeders). 

Medium 
Term  

Study 
Area 

Moderate Definite Achievable LOW -  

• Limit extraction of material to areas where 
sediment particle size is what is required for 
the beach nourishment. . These larger grain 
sizes are less likely to become suspended in 
the water column. 

LOW -  

Local Amenity – 
estuary 

Operation  
Preferred 

Alternative  

The extraction of sediment from the 
navigation channels in the estuary will 
allow vessels access during all tidal 
cycles. This will improve safety and 
increase the recreational use of the 
estuary 

Long Term 
Study 
Area  

Moderate  Definite Achievable  MODERATE + • None required MODERATE + 

Local Amenity – 
beach 

Operation  
Preferred 

Alternative  

The establishment and widening of the 
beach will improve the beach amenity 
for recreational use. 

Long Term  
Study 
Area  

Highly beneficial Definite  Achievable  MODERATE + • None required HIGH + 

Visual Impact  Operation  
Preferred 

Alternative  
The establishment of revetment 
structures and the presence of groynes 

Long Term 
Study 
Area 

Moderate Definite  Difficult MODERATE -  

• Where possible ensure the design of the 
groynes does not impede the open 
seascapes view 

• Where possible ensure the design of the 
groynes are compatible and sensitive to the 
area  

MODERATE -  

Surface water 
Pollution 

(relevant to sand 
sourcing along 
the Kromme 

River) 

Construction All Alternatives 

There will be disturbance of beach sand 
during the sand sourcing and 
operations, and during the 
construction of the hard infrastructure 
required for coastal protection. 
Substances such as oil and diesel may 
enter the Kromme River and/or the 
ocean, if spillages are not effectively 
managed and/or prevented.  

Short Term 
Study 
Area 

Moderate May Occur Achievable MODERATE – 

• Construction vehicles and equipment should 
be maintained and daily checks should be 
done for leaks; 

• Spill kits and drip trays must be readily 
available; 

• No storage of fuel or chemicals close to the 
shore or estuary must be permitted. The 
exact distances will need to be determined; 

• It is recommended that ready mixed cement 
is used. No cement mixing close to the shore 
or estuary must be permitted; 

• Servicing of machinery and vehicles must 
occur off site unless this is done in a bunded 
area. 

LOW – 

Loss of 
Archaeological 
and/or Cultural 

Construction 
Preferred 

Alternative 

Dredging activities could damage or 
destroy potentially significant 
archaeological or cultural heritage 

Short Term 
Study 
Area 

Moderate Unlikely Achievable MODERATE – 
• Should any archaeological or cultural sites or 

objects be located during the construction 
of the proposed project, it should 

LOW + 
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IMPACT 
DEVELOPMENT 

PHASE 
PROJECT 

ALTERNATIVE 
CAUSE AND COMMENT DURATION EXTENT CONSEQUENCE PROBABILITY 

REVERSIBILITY 
AND MITIGATION 

SIGNIFICANCE MITIGATION MEASURES RESIDUAL RISK 

Heritage 
Resources 

(relevant to sand 
sourcing along 
the Kromme 

River) 

sites, should such sites occur within the 
river. However, should these sites be 
correctly identified and excavated by a 
trained professional, it could 
contribute to a better understanding of 
the cultural heritage of the area. 

immediately be reported to the National 
Heritage Council and the ECPHRA.); 

• All construction site staff should be briefed 
to immediately report any sites or objects of 
heritage significance located during the 
construction phase. In the event of finding 
what appears to be an archaeological site or 
a cultural and/or historic site or object, work 
within that area should be stopped until a 
qualified archaeologist or historian can 
examine the item or find. 

Loss of 
Paleontological 

Resources 
(relevant to sand 

sourcing along 
the Kromme 

River) 

Construction 
Preferred 

Alternative 

The construction phase of the 
proposed project may include 
excavations into the fossiliferous Skelm 
Hoek Formation. Although unlikely, this 
may adversely affect any fossils located 
at or below the ground surface within 
the study area by damaging or 
permanently destroying them. 
However, should these fossils be 
correctly identified and excavated by a 
trained professional, it could 
contribute to a better understanding of 
the paleontological characteristics of 
the area. 

Short Term 
Study 
Area 

Moderate Unlikely Achievable LOW – 

• Excavations must be monitored, either by a 
palaeontologist or by an ECO trained by and 
in correspondence with a palaeontologist. 
This should be discussed between the 
palaeontologist, ECO and site engineer prior 
to the commencement of work. 

LOW + 

Solid Waste 
Pollution 

(relevant to all 
project aspects) 

Construction and 
Operation 

Preferred 
Alternative 

The construction phase of the activity 
will produce construction waste in the 
form of building rubble, excavated soil, 
excess concrete as well as general 
waste (e.g. litter from workers on site).  
 
During the operational phase, the 
ongoing maintenance activities may 
also produce solid waste. The incorrect 
management of this waste will have a 
negative impact on the environment as 
it can cause unnecessary pollution and 
also have a detrimental effect on the 
aesthetics of the proposed site and on 
water quality.  

Short Term 
Study 
Area 

Slight Definite Easily Achievable MODERATE – 

• Construction material should be reused or 
recycled where possible; 

• Waste that cannot be reused or recycled 
should be disposed of in the correct manner 
at the nearest registered waste disposal site; 

• Any hazardous materials (e.g. paint, fuel, oil) 
must be disposed of immediately and in the 
correct manner; 

• General good house-keeping should be 
practiced on site; 

• If rubble is stored on site it should be stored 
on designated portions of land. Designated 
areas for storage of rubble should be set 
aside at the onset of construction; 

• Litter must be controlled during 
construction e.g. adequate bins must be 
made available on site at all times; 

• Construction materials stored as part of the 
project must be secured (i.e. plastics must 
be covered to prevent being blown off site). 
Skips must be regularly emptied and must 
be covered; 

LOW – 

Dust Pollution 
(implementation 

of coastal 
protection 

infrastructure) 

Construction 
Preferred 

Alternative 

The construction of the rock 
revetments and stub groynes increases 
the potential for dust within the coastal 
area. During the construction phase of 
the activity, materials will be moved to 
and from the project site and this could 
result in dust pollution not only from 
the materials, but also from the 
construction vehicles which will be 
operating on site. The effects of dust 
will be exacerbated during high wind 
conditions. 

Short Term 
Study 
Area 

Slight May Occur Easily Achievable LOW – 

• Construction should preferably cease 
during period of high winds; 

• Exposed surfaces should be wet down 
where required to avoid dust emissions; 

• Vehicles transporting material such as 
sand should remain at a speed limit of 
30km/h and, if required, cover their loads 
with a tarpaulin to avoid dust emissions. 

LOW – 

Traffic (relevant 
to sand sourcing 

should the 
option of truck 

Construction 
Preferred 

Alternative 

During construction, there will be an 
increase in the number of vehicles 
using the roads in and around St Francis 
Bay, including heavy construction 

Short Term 
Study 
Area 

Moderate Definite Achievable MODERATE – 

• Appropriate warning signs must be 
erected, in accordance with the 
requirements of the District Road 
Engineer; 

LOW – 
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IMPACT 
DEVELOPMENT 

PHASE 
PROJECT 

ALTERNATIVE 
CAUSE AND COMMENT DURATION EXTENT CONSEQUENCE PROBABILITY 

REVERSIBILITY 
AND MITIGATION 

SIGNIFICANCE MITIGATION MEASURES RESIDUAL RISK 

transportation 
be 

implemented) 
and vehicle 
movements 
related to 

groyne and 
revetment 

construction and 
material 

transportation 

vehicles. This may result in damage to 
the road as well as increased potential 
for road accidents. The construction 
vehicles could also impede traffic at 
certain sections of St Francis Bay if not 
adequately managed and controlled. 
As a result of the proposed project, 
there is likely to be an increase in the 
use of the roads within the adjacent 
area (e.g. the R330 and St Francis Bay 
internal roads). 

• Vehicles must be roadworthy and serviced 
and must abide by the standard traffic 
laws; 

• Any Abnormal Loads must be approved 
with the traffic authorities and must 
comply with any conditions imposed by 
the authorities; 

• The contractor must employ flag staff if 
deemed necessary in order to prevent 
accidents; 

• Speed limits on site must not exceed 
30km/h and the speed limits along the 
public roads must be adhered to at all 
times; 

• Manage the travelling times of the 
delivery trucks so as to allow them to 
depart and arrive at spaced out time 
intervals, thus reducing the intensity of 
traffic and avoiding the formation of 
convoys of heavy vehicles. 

Noise 
Disturbance 

(relevant to all 
project aspects) 

Construction 
Preferred 

Alternative 

It can be expected that there will be an 
increase in noise levels during the site 
preparation and construction phase of 
the project. The increase in noise will 
be associated with the operation of 
construction vehicles, dredging and 
other equipment and labourers. 

Short Term 
Study 
Area 

Slight Definite Easily Achievable MODERATE – 

• All construction vehicles and equipment to 
be properly serviced in order to meet the 
necessary noise level requirements; 

• Restriction of work to daylight hours 
where possible; 

• Restriction of any unnecessary noise e.g. 
portable radios, vehicle radios, whistles 
etc.; 

• Construction employees should not be 
housed on site; 

• Machinery should be fitted with the 
required mufflers, and notice given to 
surrounding residents prior to the 
commencement of construction; 

• Adhering to the municipal by-laws 
regarding noise. 

LOW – 

Employment 
Creation and 

Economic 
Benefits 

(relevant to all 
project aspects) 

Construction 
Preferred 

Alternative 

The construction phase of the 
proposed project is expected to create 
approximately thirty (30) temporary 
jobs. 

Short Term 
Study 
Area 

Moderate 
Beneficial 

Definite N/A MODERATE + 

• As far as possible, local labour should be 
used during construction; 

• Purchase materials locally, where possible, 
in order to support the local communities. 

MODERATE + 

Protection of 
Coastal Public 

Property 
(relevant to all 

project aspects) 

Operation 
Preferred 

Alternative 

The proposed project aims to protect 
the St Francis Bay beach from further 
erosion as well as to promote the 
protection of coastal public property.  

Long Term 
Study 
Area 

Beneficial Definite N/A HIGH + • None applicable HIGH + 
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8. PUBLIC PARTICIPATION PROCESS 
 
8.1. Objectives of Public Participation 
 
The Public Participation Process (PPP) aims to: 

• Disclose activities planned by the project proponent and the EIA team; 
• Identify issues and concerns from I&APs; 
• Harness local expertise, needs and knowledge from the I&APs; 
• Respond to grievances and enquiries from I&APs; 
• Identify additional or new stakeholders and people affected by, or interested in, the proposed project; 
• Gather perceptions and comments on the proposed terms of reference for the specialist assessments; 
• Ensure that all issues raised by I&APs have been adequately addressed and/or assessed; 
• Share the findings of the EIA and specialists’ assessments, such as significant impacts, mitigation 

measures, management actions, and monitoring programmes; and 
• Include any new concerns or comments that arise. 

 
This information is used to: 

• Identify underestimated or unanticipated impacts; 
• Alert the project to possible communication breakdowns and emerging problems and concerns; 
• Encourage the use of local resources and knowledge in the project; 
• Identify development opportunities and community projects; and 
• Ensure that all issues and concerns raised during Scoping are dealt with adequately in the EIA Process. 

This is achieved through the preparation of an IRT, also referred to as a Comments Report (CR). 
 
8.2. Public Participation Process 
 
There are four key steps in the PPP to ensure that I&APs are informed of the proposed project and afforded 
sufficient opportunity to raise comments and or concerns. These include: 
 

1. Identifying potential I&APs; 
2. Notifying I&APs through: 

i. Site notices; 
ii. Written notice; 
iii. Advertisements; 
iv. Public meeting; 

3. Making provision for I&APs to review and comment on all draft reports before they are finalised 
and submitted to the competent authority; and 

4. Compiling a record of responses to any comments and concerns provided by the I&APs and 
including and addressing these concerns in final reports. 

 
8.2.1 Interested and Affected Parties Database 
 
I&APs and Key Stakeholders will be identified during the Scoping Phase of the project. The identification and 
engagement of I&APs and Key Stakeholders will continue into the EIA phase of the project, as the public 
participation process is an ongoing process throughout an environmental investigation. All I&AP information 
(including contact details), together with dates and details of consultations and a record of all issues raised, is 
recorded within a comprehensive database of I&APs. This database will be updated on an on-going basis 
throughout the project, and will act as a record of the communication and involvement process.  
 
8.2.2 Notification of Interested and Affected Parties  
 
I&APs are notified through the following: 

 Site notices; 
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 Written notice; 

 Advertisements; and 

 Public meeting. 
 
Site Notice 
A site notice was placed along the St Francis Bay beach as well as along the Kromme River estuary on the 19th 
of December 2018. 
 
Written Notice 
Letters of notification and Background Information Documents will be sent to all registered I&APs prior to the 
commencement of the EIR phase. 
 
Advertisement 
A Newspaper advertisement will be placed in a provincial and local newspaper, in order to notify the general 
public of the proposed project and availability of the Draft Scoping Report for public review. 
 
Public meeting 
A pre-application public meeting was held on the 18th of December 2018 to introduce the proposed project to 
the affected community. An additional public meeting will be held at an applicable facility in close proximity 
to the study area during the release of the Draft Scoping Report. The details of this meeting will be conveyed 
to the public in the advert that will be placed notifying the availability of the DSR, as well as via email and SMS. 
 
Please refer to Appendix B for proof of public participation conducted thus far. 
 
8.2.3 Public Review of the Draft Reports 
 
The Draft Scoping Report, as well as the Draft EIR, will each be made available for a thirty (30) day public review 
period. The availability of the draft reports will be advertised and all registered I&APs will be notified of the 
availability of the reports for public comment. In addition (and if required), a public meeting will be held during 
this public review period on the Draft EIR. 
 
8.2.4 Issues and Responses Trail 
 
All issues, comments and concerns raised during the public participation process of the EIA Process will be 
compiled into an Issues & Response Trail (IRT) and incorporated and submitted as part of the Final EIR. 
 
8.3. Summary of PPP  
 
The following public participation has already been conducted as part of the pre-application public 
participation process, which is not mandatory but has been undertaken to notify the key stakeholders of the 
proposed S&EIR process: 

Phase Requirement Date 

Inception Phase 
Site notice  Placed on 19 December 2018 

Pre-Assessment Public 
Meeting 

Held on 18 December 2018 

Scoping Phase 
(30 day 
mandatory PPP 
period) 

Newspaper Advert To be placed at the commencement of the PPP period 

Letters of notification  To be sent at the commencement of the PPP period 

Commenting Period A minimum of thirty (30) days 

Public Meeting To be confirmed at the commencement of the PPP 
period 
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9. PLAN OF STUDY 
 

According to Appendix 2, Section 2 (1), of the 2014 EIA Regulations (as amended), a “scoping report must 
contain the information that is necessary for a proper understanding of the process, informing all preferred 
alternatives, including location alternatives, the scope of the assessment, and the consultation process to be 
undertaken through the environmental impact assessment process, and must include— 

(h) a plan of study for undertaking the environmental impact assessment process to be undertaken, 
including— 

(i)  a description of the alternatives to be considered and assessed within the preferred site, 
including the option of not proceeding with the activity; 

(ii) a description of the aspects to be assessed as part of the environmental impact assessment 
process; 

(iii) aspects to be assessed by specialists; 
(iv) a description of the proposed method of assessing the environmental aspects, including 

aspects to be assessed by specialists; 
(v) a description of the proposed method of assessing duration and significance; 
(vi) an indication of the stages at which the competent authority will be consulted; 
(vii) particulars of the public participation process that will be conducted during the 

environmental impact assessment process; and 
(viii) a description of the tasks that will be undertaken as part of the environmental impact 

assessment process; 
(ix) identify suitable measures to avoid, reverse, mitigate or manage identified impacts and to 

determine the extent of the residual risks that need to be managed and monitored. 

 
In line with the above-mentioned legislative requirements, this Chapter sets out the Plan of Study for the EIA 
phase of the assessment. Consultation with DEDEAT will be on-going throughout this S&EIR process and it is 
anticipated that DEDEAT will provide relevant comment with respect to the adequacy of this Plan of Study for 
the EIR phase, as it informs the content of the EIR and sufficiency thereof. 
 
9.1. Plan of Study requirements and where these are covered 
 
The requirements presented in the text box above are covered in this chapter and elsewhere in this report, as 
detailed below: 
 

i. Description of alternatives – Chapter 3 
ii. Aspects to be assessed as part of the EIA – Chapter 7 
iii. Aspects to be assessed by specialists – see Section 9.2 below 
iv. Proposed method of assessing the environmental aspects – Appendix D 
v. Proposed method of assessing duration and significance – Appendix D 
vi. Stages that the competent authority will be consulted – Chapter 8 
vii. Public Participation Process – Chapter 8 
viii. Tasks to be undertaken as part of the EIA process – see Section 9.3 and 9.6 below 

ix. Mitigation and management measures – Section 9.4 
 
9.2. Specialist studies 
 
Specialist studies identified during the Scoping Phase as being necessary, plus any additional studies that may 
be required by the authorities to inform the EIR, will be undertaken during the EIR. Appropriately qualified and 
experienced specialists will be appointed to undertake the various assessments as per the below Terms of 
References (Table 9.1). A number of the potential environmental impacts identified during the Scoping Phase 
require further specialist investigation. It is proposed that the following assessments be undertaken to inform 
the EIR: 
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 Source Material Study; and 

 Estuarine and Dune Ecology Impact Assessment. 
  

Specialists will also be required to address issues raised by I&APs in their reports. Mitigation measures, if 
applicable, will be recommended for each phase of the project lifecycle for inclusion in the EMPr.  If the 
specialist has a preference for specific alternatives, it will be indicated as such. 
 
Table 9.1:  Terms of Reference for Specialist Studies to be conducted during the EIA Process  

Specialist Report Terms of Reference 

Source Material 
Study 

Selecting the appropriate sediment texture is the most important aspect of 
nourishment design, as it will influence beach stability, sediment dynamics and 
durability. Sorting of the natural beach sediment will have taken place for many years 
prior to nourishment, and the particle size of this sediment provides a good 
indication of what sediment type will be stable. It is therefore usual to nourish using 
a sediment particle size similar or coarser to the natural sediment, to ensure stability. 
A beach recharged with sediment of a finer texture than the native sediment will 
tend to form a flatter beach shape (less high tide dry beach) and be susceptible to 
rapid erosion and therefore limited long-term success. Within this context, CES will 
compare the source sediment particle size envelope (bracketing the range of particle 
sizes, from the coarsest to finest fractions) with that of the receiver site envelope to 
determine the compatibility of the source. If the sand gradation of the source falls 
within the receiver site composite particle size envelope, then the source and 
receiver sites are compatible with respect to particle size. Prior to the comparison, 
CES will provide guidance on suitable sites for sample collection at the source and 
receiver sites, and recommend the required particle size analysis (dry sieving) that 
should be carried out.  

Estuarine and Dune 
Impact Assessment 

The Estuarine and Dune Assessment terms of reference include, but are not limited 
to: 
 

 A detailed description of the Kromme Estuary and adjacent dune fields within 
the vicinity of the proposed development; 

 A description of the flora, fauna and avifauna; 

 A description of the physical nature of the banks of the estuary and adjacent 
dune fields;  

 The identification and assessment of the magnitude and significance of the 
positive and negative impacts on the estuary and adjacent dune fields associated 
with the proposed project; and 

 A description of appropriate mitigation measures to minimise negative impacts 
or to maximize positive impacts. 

 
The significance of the potential impacts and benefits will be assessed using the 
methodology prescribed by CES (refer to Appendix D). 

 
9.3. Environmental Impact Report (EIR)  
 
The main purpose of the EIR is to gather and synthesise environmental information and evaluate the overall 
environmental impacts associated with the project, to consider mitigation measures and alternative options, 
and make recommendations in choosing the best project alternative. The EIR also identifies mitigation 
measures and management recommendations to minimise negative impacts and enhance benefits. The EIR 
and associated specialist reports are made available for public and authority review and comment. The 
availability of the report will be advertised in one Provincial and one local newspaper and the report will also 
be made available for public scrutiny in easily accessible locations. 
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9.4. Environmental Management Programme (EMPr) 
 
The EMPr will be informed by recommendations made by specialists to reduce negative impacts if it cannot 
be avoided altogether and or enhance positive impacts. The EMPr will be circulated with the EIA for comment. 
Should the DEDEAT decide to issue a positive EA, the EMPr will be included as a condition for authorisation to 
ensure that this is implemented and adhered to. The EMPr will be compiled to meet the requirements of 
Appendix 4 of the 2014 EIA Regulations. 
 
9.5. Record of Decision and Appeals Process 
 
Upon thorough examination of the EIR, the authority will issue a decision, which either authorises the project 
or rejects it. Should a positive Environmental Authorisation be granted, it usually carries Conditions of 
Approval. The proponent is obliged to adhere to these conditions. Once the decision has been issued, it will 
be publicised and the public will be provided 20 days to lodge an appeal with the authorities.  The timeframe 
within which to lodge the appeal will be communicated to the public.  
 
9.6. Structure of the Proposed EIR 
 
To avoid the EIA being excessively long and cumbersome, whilst meeting the content requirements, the final 
reports will be divided into a number of volumes, as indicated in Table 9.2. 
 
Table 9.2:  Report volumes generated during the EIA Process  

Volume 
Number 

Report Contents 

1 Scoping Report As per the Final Scoping Report. 

2 

Environmental 
Impact 

Assessment  
Report (EIA 

Report) 

Introduction: Detail of the environmental assessment practitioner who 
compiled the report and expertise of the EAP to carry out an 
environmental impact assessment 
 
Description of the Project: A description of the property on which the 
activity is to be undertaken, the location of the activity on the property 
and a description of the types of activities that are proposed for the 
project. 
 
Description of the Affected Environment: The natural environment, socio-
economic environment and the legal, policy and planning setting.  
 
The Public Participation Process: Steps undertaken in order to notify and 
involve I&APs, advertisements, meetings held, issues and comments. 
 
Summary of Comments and Response Trail: Summary of comments and 
issues raised by I&APs and responses to the issues. 
 
Summary of Specialist Reports: Summary of the findings and 
recommendations of all specialist studies. 
 
Alternatives Considered: Description of all alternatives considered in the 
EIA, initial screening of alternatives, description and comparative 
assessment of all alternatives identified during the EIA. 
 
The Significance of Potential Environmental Impacts: The methodology 
used to determine the significance of environmental impacts, the impacts 
on the natural environment and the impacts on the socio-economic 
environment. 
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Volume 
Number 

Report Contents 

 
Environmental Impact Statement: A summary of the key findings of the EIA 
and a comparative assessment of the positive and negative implications of 
the proposed activity and identified alternatives. 
 
Conclusions: An opinion as to whether the activity should or should not be 
authorised and any conditions that should be made in respect to any form 
of authorisation.  

3 Specialist Studies 

This volume will be a compilation of all the specialist studies undertaken 
in the EIA, and will include a Source Material Study, an Estuarine and Dune 
Ecology Impact Assessment and a Coastal processes and Hydrodynamics 
assessment. 

4 

Environmental 
Management 
Programme 

Report (EMPr) 

Introduction: The details of the EAP who prepared the EMPr, the expertise 
of the EAP who prepared the EMPr and a detailed description of the 
aspects of the activity covered by the EMPr. 
 
Mitigation Measures and Actions: Planning and design, pre-construction 
and construction activities and operational phase actions to be 
undertaken. 
 
Responsibilities: Persons responsible and time periods for implementation. 
 
Monitoring Programme 
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APPENDIX B – PUBLIC PARTICIPATION DOCUMENTATION 
 
 



 

 

Coastal and Environmental Services (Pty) Ltd 
T +27 41 585 1715 | F +27 86 604 8781 
13 Stanley Street, Richmond Hill, Port Elizabeth, 6001  
Reg no: 2012/151672/07 
www.cesnet.co.za 
 
Directors: Z Mayet, AM Avis. 

PRE-APPLICATION PUBLIC MEETING FOR THE PROPOSED COASTAL PROTECTION SCHEME, 

ST FRANCIS BAY, KOUGA LOCAL MUNICIPALITY, EASTERN CAPE PROVINCE 

 

Notes from the Public Meeting held at the St Francis Links Golf Course Clubhouse, on the 20th of December 

2018, at 4pm 

 

ATTENDEES 

 Mr Greg Shaw, EAP Representative; 

 Mr Roberto Almanza, EAP Representative 

 St Francis Bay Property Owners Association 

 Various members of the community: please refer to the attendance register.  

 

The meeting was opened with the Annual General Meeting (AGM) for the St Francis Property Owners 

Association (SFPO NPC). The chairman’s report outlined the SRA projects which included the EIA Preparation to 

be conducted by CES. The SFPO NPC then reported on progress with their long term beach protection project, 

which includes the revetments to be implemented at the St Francis Bay beach spit. 

 

Mr Shaw proceeded with the presentation (refer to Appendix A for an overview of the contents of the 

presentation made).  

 

Questions and responses 

Question/comments raised CES/Applicant Responses 

Hilton Thorpe: 
1. Who will make final decision? 
2. Permeable groynes rather than solid 
groynes? 

1. Provincial, depending on meeting with DEDEAT. Other 
departments involved include Oceans and Coast (marine 
focus) and DWS (water resources, although DWS’s 
mandate usually does not include estuaries). 
2. Not currently in engineering design. Advisian has 
submitted a sound report, based on proper coastal 
modelling. The report is available on the SFPO NPC 
website. A report on a revetment for the spit has 3 
options (rock, sandbags and a combination revetment) 

Nigel Aitkin: 

1. 4th sand source option is Sand 
River – currently a nature 
reserve, so not an option. 

2. Jeff Govender suggested that 
Kromme river dredging will be 
allowed. 

SFPO NPC’s experience is that the DEDEAT does not 
honour verbal approvals. The formal EIA process aims to 
result in a formal approval. 
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APPENDIX C – THE SCOPING AND EIA PROCESS 
 

According to Appendix 2, Section 2 (1), of the 2014 EIA Regulations (as amended), a “scoping report must 
contain the information that is necessary for a proper understanding of the process, informing all preferred 
alternatives, including location alternatives, the scope of the assessment, and the consultation process to 
be undertaken through the environmental impact assessment process, and must include— 

(g) a full description of the process followed to reach the proposed preferred activity, site and location 
of the development footprint within the site, including— 

(ii) details of the public participation process undertaken in terms of regulation 41 
(iii) a summary of the issues raised by interested and affected parties, and an indication of 

the manner in which the issues were incorporated, or the reasons for not including them; 

 
In terms of the South African Environmental Legislative Framework, this project will be subject to the 
Environmental Authorisation process, which came into effect on 4 December 2014 and was subsequently 
amended on 7 April 2017. This process has been implemented by South African National Government to 
streamline the environmental process due to the number of authorisations required for these types of 
projects. It is intended to save time, rationalise the management of the number of competent authorities and 
prevent delays due to the lack of resources and time for the review process. Based on the scope of work, this 
project requires an Environmental Authorisation (EA) in terms of the National Environmental Management Act 
(NEMA) (Act No. 107 of 1998, as amended) and the 2014 EIA Regulations (as amended). The process triggered 
is a Scoping and Environmental Impact Assessment report (S&EIR). All the phases including the Environmental 
Management Programme report (EMPr) must be prepared in terms of the NEMA and GN R.  982, (as amended 
by GN R. 326) and the associated activities listed under GN R. 983, GN R. 984 and GN R. 985 (as amended by 
GN R 327, GN R 325, and GN R 324 respectively). 
 
The S&EIR must ensure that all parties involved are aware that the assessment is not solely focused on the 
biophysical environment, but is inclusive of social and economic considerations. CES’s approach to the S&EIR 
process is to adopt a holistic and integrated view of the environment, with equal emphasis on the ecological 
and social components. Based on previous experience, incorporating both aspects at an early stage leads to a 
more comprehensive end product. In order to produce comprehensive and complete documents, the S&EIR 
must not only identify and evaluate the significance of environmental impacts, but also suggest ways to 
mitigate any negative impacts and optimise positive impacts. 
 
Scoping and EIR Process 
 
The process to be followed is dictated by the 2014 EIA Regulations (as amended) for projects requiring an 
S&EIR (Figure C1). The S&EIR process is initiated through a pre-assessment Public Participation Process (PPP). 
The pre-assessment process is not a mandatory requirement in terms of the 2014 EIA Regulations (as 
amended) but is a beneficial option for the client and EAP in order to identify key stakeholders and Interested 
and Affected Parties (I&APs), as well as to identify any fatal flaws, at the onset of a project.  
 
This phase is followed by the Scoping Phase (inclusive of a notice of intent to the authorities, landowners and 
other I&APs and Stakeholders). During the Scoping Phase, the Terms of Reference (ToR) for the full EIA is 
formulated, and requirements from the authorities clarified. The Scoping process serves to bring stakeholders 
on board by means of consultation with relevant government departments, allowing for the identification of 
potential issues and concerns. 
 
After completion of the Scoping Phase, detailed specialist studies will be undertaken in order to address issues 
identified during the Scoping Phase. Specialists are expected not only to provide baseline information in their 
particular field of expertise for the study area, but also to take this study further and identify which project 
activities will result in significant impacts. Specialists are also expected to suggest ways in which these negative 
impacts could be mitigated, to reduce their severity. 
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Figure C1: Scoping and Environmental Impact Assessment Process. 

 
All draft reports are submitted for public review, which is a mandatory period of 30 calendar days, during 
which time CES present the key findings to all I&APs at the provincial and local levels. All comments made by 
I&APs are captured in an Issues and Response Trail (IRT) and, in this report, responses to all issues and concerns 
raised during the public review period are provided. 
 
All recommendations cited in the EIA report must be detailed in an Environmental Management Programme 
report (EMPr), which defines the actions to be implemented. The EMPr is recognised as a very important tool 
for the sound environmental management of projects. 
 
Scoping Phase 
 
The Scoping Phase is outlined in GN R.  982 (as amended by GN R. 326) 2014 EIA Regulations (as amended) 
under Part 3, Regulation 21, as well as in Appendix 2. The process consists of a desktop review, site visit, public 
participation, submission of the NEMA Application Form and the Scoping Report (draft and final versions). 
 
Desktop Review 
All aspects of the proposed project are first analysed using a high-level desktop study which looks at the basic 
description of the project and what the initial environmental and social concerns may be. This includes 
background information for the project area as well as the proposed activity, details of the activity applied for 
according to the 2014 EIA Regulations (as amended) (the listed activities) and the type of assessment which 
will be required. The desktop review involves the interpretation of maps covering the proposed project area, 
as well as available reports and planning instruments in order to familiarise the project team with the area and 
the various physical and biological properties of the area. The desktop review also identifies if the project 
requires any additional licences in terms of water use, waste, air quality, land use or any other environmental 
requirements. 
 
Site Visit 
CES consultants made an initial visit to the proposed project site on the 16th of December 2019 in order to 
assess the site and initiate the Scoping Phase. Baseline social and ecological data was collected at a screening 
level. 
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Public Participation 
Interested and Affected Parties (I&APs) play an important role in the S&EIR process, as many of their concerns 
and issues can be included in the project proposal, to ensure a project which is as environmentally and socially 
acceptable as possible. The general public, key stakeholders, landowners, adjacent landowners and 
government authorities at National, Provincial and Local level, will be notified of the proposed project. The 
means by which I&APs were notified are described in full in Appendix B.  
 
Submission of Application Form 
An application for Environmental Authorisation (EA) will be submitted to the Competent Authority (CA), the 
Eastern Cape Department of Economic Development, Environmental Affairs and Tourism (DEDEAT), as per the 
requirements of Regulation 16 of the 2014 EIA Regulations (as amended in 2017). The applicant, the Frances 
Baard District Municipality, is a municipal entity and therefore the prescribed application fee (effective as of 1 
April 2014) will not be applicable. 
 
Draft Scoping Report 
The information gathered through the initial PPP phase, as well as the information from the site visit and from 
the client with regard to the design of the project was integrated into the Draft Scoping Report. The Draft 
Scoping Report will be made available to the public for a period of 30 calendar days for comment, during which 
time a public meeting was held. Registered I&APs will be informed of the release of the Draft Scoping Report 
by email. The release of the report will also be advertised in one provincial and/or one local newspaper. Hard 
copies of the report will made available in publicly accessible places such as a local public library, and will also 
be available on request from the EAP. 
 
Final Scoping Report 
Any comments, issues and concerns raised by I&APs and the authorities during the review period of the 
Scoping Phase are included in the Final Scoping Report in the form of an Issues and Response Trail (IRT). The 
Final Scoping Report will be submitted to DEDEAT, who will decide whether the main phase of the EIA can be 
initiated. DEDEAT will also approve, with or without amendments, the Terms of Reference (ToR) for the 
proposed specialist studies, and the Plan of Study for the EIA phase of the assessment, which is presented in 
Chapter 7 of this report. The Final Scoping Report must be submitted to DEDEAT within 44 days of receipt of 
the application by the competent authority. 
 
According to the 2014 EIA Regulations (as amended in 2017), Regulation 22, DEDEAT must accept or reject the 
Final Scoping Report within 43 days of receipt of the report. 
 
Specialist Study Phase 
 
The objectives of the specialist assessments are as follows (full terms of references for each of the above 
mentioned assessment are available in Chapter 7, Section 7.2): 

• Assist in defining possible constraints associated with the proposed project; 
• Determine the potential indirect, direct and cumulative environmental risks/impacts to receptors 

associated with the proposed project; 
• Advise on mitigation measures for identified significant risks/impacts and measures to enhance 

positive opportunities of the project; and 
• Guide the project layout. 

 
Environmental Impact Assessment Phase 
 
The EIA Phase is outlined in GN R.  982 (as amended by GN R. 326), 2014 EIA Regulations (as amended) under 
Part 3, Regulation 23, as well as Appendix 3. This task involves the integrated writing of the Environmental 
Impact Assessment report (EIR). Specialist input to the proposed project will be undertaken during preparation 
of the Draft EIR. The report will consist of an introductory section, followed by a detailed project description, 
sections in which the results of all specialist reports are summarised, and an environmental impact section, 
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where impacts are assessed and rated according to a predefined rating scale. Measures to mitigate negative 
impacts as proposed by the various specialists will also be included. 
 
Draft Environmental Impact Assessment Report 
The primary objective is to prepare a report that is scientifically credible but also understandable, with enough 
detail to deal with all the issues but not too much detail to confuse I&APs. The EIR will include a detailed 
Environmental Management Programme report (EMPr), which will be submitted as a separate report, for the 
proposed project. The EMPr will contain suggested measures to manage and mitigate impacts identified during 
the EIA Process, for both the construction and operational phase of the project. These measures will be 
informed by the findings of the EIR, and particularly by the specialist assessments undertaken as part of this 
process. 
 
Environmental Management Programme 
The measures presented in the EMPr will be aimed at enhancing the potential benefits and minimizing the 
potential negative impacts of the project. The EMPr will specify responsibilities for the implementation and 
monitoring of the project as well as the periodicity of the audits to be carried out. The Draft EIR and EMPr will 
be made available to the authorities and the public for a period of thirty (30) calendar days (mandatory). The 
availability of the Draft EIR and EMPr to the public will be advertised in one provincial and/or one local 
newspaper. A hard copy of the report will be made available as done in the Scoping Phase. 
 
Final Environmental Impact Assessment Report 
A further public meeting (as required) will be held during the public review period, to inform stakeholders and 
I&APs of the detailed findings of the EIA Phase, and to enable them to raise any issues or concerns. When the 
Draft EIR and EMPr have been updated to reflect public comments the deliverables from the entire EIA 
Process, the Final EIR will be prepared. This will include the additional comments, issues and concerns raised 
by I&APs and the authorities, provided in an updated Issues and Response Trail (IRT). The Final EIR, Final 
Specialist Report Volume and Final EMPr will then be submitted to DEDEAT for decision making. The Final EIR 
must be submitted to DEDEAT within 106 days of acceptance of the Scoping Report by the competent 
authority. 
 
According to the 2014 EIA Regulations (as amended) Regulation 24, DEDEAT must, within 107 days of receipt 
of the Final EIR and EMPr, either grant or refuse the application by means of a positive or negative 
Environmental Authorisation (EA). 
 
Environmental Authorisation Phase 
 
Should the EA be granted, it usually carries Conditions of Approval. The project proponent is legally obliged to 
adhere to all conditions stipulated therein. In accordance with GN R.  982, as amended by GN R. 326, a copy 
of the EA must be sent to all registered I&APs within fourteen (14) days of the date of issuing the authorisation. 
The public can then appeal the decision, should they wish to do so. A notice of intent to appeal must be 
submitted to the relevant competent authority within twenty (20) days upon notice of a decision on the 
application. 
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APPENDIX D – ASSESSMENT METHODOLOGY  
 
Although specialists will be given relatively free rein on how they conduct their research and obtain 
information, they will be required to provide their reports to the EAP in a specific layout and structure, so that 
a uniform specialist report volume can be produced. To ensure a direct comparison between various specialist 
studies, a standard rating scale has been defined and will be used to assess and quantify the identified impacts. 
This is necessary since impacts have a number of parameters that need to be assessed.  
 
Four factors need to be considered when assessing the significance of impacts, namely: 
 
1) Relationship of the impact to temporal scales - the temporal scale defines the significance of the impact 

at various time scales, as an indication of the duration of the impact. 
 
2) Relationship of the impact to spatial scales - the spatial scale defines the physical extent of the impact. 
 
3) The severity of the impact - the severity/beneficial scale is used in order to scientifically evaluate how 

severe negative impacts would be, or how beneficial positive impacts would be on a particular affected 
system (for ecological impacts) or a particular affected party. The severity of impacts can be evaluated 
with and without mitigation in order to demonstrate how serious the impact is when nothing is done 
about it. The word ‘mitigation’ means not just ‘compensation’, but also the ideas of containment and 
remedy. For beneficial impacts, optimization means anything that can enhance the benefits. However, 
mitigation or optimization must be practical, technically feasible and economically viable.  

 
4) The likelihood of the impact occurring - the likelihood of impacts taking place as a result of project 

actions differs between potential impacts. There is no doubt that some impacts would occur (e.g. loss 
of vegetation), but other impacts are not as likely to occur (e.g. vehicle accident), and may or may not 
result from the proposed project. Although some impacts may have a severe effect, the likelihood of 
them occurring may affect their overall significance.  

 
Each criterion is ranked to determine the overall effect of an activity (Table D1). The criterion is then 
considered in two categories namely the effect of the activity and the likelihood of the impact in order to 
determine its overall significance (Table D2).  The overall significance is either negative or positive.  
 
The environmental significance scale is an attempt to evaluate the importance of a particular impact (Table D3). 
This evaluation needs to be undertaken in the relevant context, as an impact can either be ecological or social, or 
both. The evaluation of the significance of an impact relies heavily on the values of the person making the 
judgment. For this reason, impacts of especially a social nature need to reflect the values of the affected society.  
 
Negative impacts that are ranked as being of “VERY HIGH” and “HIGH” significance will be investigated further 
to determine how the impact can be minimised or what alternative activities or mitigation measures can be 
implemented. These impacts may also assist decision makers (i.e. several HIGH negative impacts may bring 
about a negative decision). 
 
For impacts identified as having a negative impact of “MODERATE” significance, it is standard practice to 
investigate alternate activities and/or mitigation measures. The most effective and practical mitigations 
measures will then be proposed.  
 
For impacts ranked as “LOW” significance, no investigations or alternatives will be considered. Possible 
management measures will be investigated to ensure that the impacts remain of low significance. 
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Table D1: Criterion used to rate the significance of an impact. 

Table D2: Matrix used to determine the overall significance of the impact based on the effect and likelihood of 
occurrence.  

Li
ke

lih
oo

d  

Effect 

3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

3 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

4 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

 
Table D3: Environmental Significance Scale. 

Significance 
Rate 

Description Score  

Low An acceptable impact for which mitigation is desirable but not essential.  The impact by itself is insufficient 
even in combination with other low impacts to prevent the development being approved. 
These impacts will result in either positive or negative medium to short term effects on the social and/or 
natural environment. 

4-8 

Moderate An important impact which requires mitigation.  The impact is insufficient by itself to prevent the 
implementation of the project but which in conjunction with other impacts may prevent its 
implementation. 
These impacts will usually result in either a positive or negative medium to long-term effect on the social 
and/or natural environment.  

9-12 

High A serious impact, if not mitigated, may prevent the implementation of the project (if it is a negative 
impact).   
These impacts would be considered by society as constituting a major and usually a long-term change to 
the (natural &/or social) environment and result in severe effects or beneficial effects.  

13-16 

Very High A very serious impact which, if negative, may be sufficient by itself to prevent implementation of the 
project.  The impact may result in permanent change.  Very often these impacts cannot be mitigated and 
usually result in very severe effects, or very beneficial effects.  

17-20 

 
All feasible alternatives and the “no-go option” will be assessed in order to evaluate the significance of the 
impacts (prior to mitigation) and the residual impacts after mitigation measures are taken into account. The 
reason(s) for the judgement will be provided where necessary. All impacts must have a “cause and comment”, 
a significance rating before mitigation, after mitigation and for the no-go option. Impacts should also indicate 
applicable mitigation measures/recommendations to reduce the impact significance.

EF
FE

C
T 

Temporal scale 

Short term Less than 5 years 

Medium term Between 5 and 20 years 

Long term Between 20 and 40 years (a generation) and from a human perspective almost permanent. 

Permanent Over 40 years and resulting in a permanent and lasting change that will always be there 

Spatial Scale 

Localised At localised scale and a few hectares in extent 

Study area The proposed site and its immediate environs 

Regional District and Provincial level 

National Country 

International Internationally 

Severity Benefit 

Slight / Slightly Beneficial Slight impacts on the affected system(s) 
or party (ies) 

Slightly beneficial to the affected system(s) or party (ies) 

Moderate / Moderately 
Beneficial 

Moderate impacts on the affected 
system(s) or party(ies) 

An impact of real benefit to the affected system(s) or 
party (ies)  

Severe / Beneficial Severe impacts on the affected system(s) 
or party (ies) 

A substantial benefit to the affected system(s) or party 
(ies) 

Very Severe / Very Beneficial Very severe change to the affected 
system(s) or party(ies) 

A very substantial benefit to the affected system(s) or 
party (ies) 

LI
K

EL
IH

O
O

D
 Likelihood 

Unlikely The likelihood of these impacts occurring is slight 

May Occur The likelihood of these impacts occurring is possible 

Probable The likelihood of these impacts occurring is probable 

Definite The likelihood is that this impact will definitely occur 
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APPENDIX E – CVS OF THE PROJECT TEAM 
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CONTACT DETAILS 

 

Name of Company  CES – Environmental and Social Advisory Services 

Designation  Cape Town Branch 

Profession  Managing Director 

Years with firm  Twenty-nine (29) years 

E-mail  t.avis@cesnet.co.za  

Office number +27 (0)21 045 0900 

Nationality  

Professional Body 

South African 

SACNASP: South African Council for Natural Scientific Profession 

EAPSA: Environmental Assessment Practitioner Southern Africa 

MRSSAF: Member of the Royal Society of South Africa  

BotSoc: Botanical Society of South Africa 

SAAB: South African Association of Botanists 

SAIE&ES: South African Institute of Ecologists & Environmental Scientists 

IAIA: International Association of Impact Assessment 

Key areas of expertise  Environmental & Social Impact Assessment  

Environmental & Social Management Plan preparation 

Terrestrial vegetation and flora specialist studies 

Coastal dune ecology  specialist studies 

Integrated coastal zone management  

Strategic Environmental & Social Assessment  

PROFILE 
 
Dr Anthony Mark Avis 
 
Ted Avis is a leading expert in the field of Environmental Impact Assessments, having project-managed numerous large-
scale ESIAs to international standards, especially those of the International Finance Corporation (IFC). From 1997 to 
2005 Ted acted was principle environmental consultant to Corridor Sands Limitada, managing all environment aspects 
of the US$1,2billion Corridor Sands Project, including five ESIA’s, associated ESMPs, and the RAP. He has managed ESIA 
studies and related environmental assessments of similar scope in Kenya, Madagascar, Egypt, Malawi, Zambia and South 
Africa. Ted also has experience in large scale Strategic Environmental Assessments in southern Africa, and has been 
engaged by the IFC on a number of projects.  
 
Between 1994 and 1996 Ted was instrumental in establishing the Environmental Science Department at Rhodes 
University, whilst a Senior lecturer in Botany at that time. This resulted from his experience running honours modules 
in EIA practice and environmental management, as well as the applied research he undertook in these disciplines. He 
was an Honorary Visiting Fellow in the Department of Environmental Sciences at Rhodes between 1998 and 2003. He 
was one of the first certified Environmental Assessment Practitioner in South Africa, gaining certification in April 2002. 
He has delivered papers and published in the field of EIA, Strategic Environmental Assessment and Integrated Coastal 
Zone Management, and has been a principal of CES since its inception in 1990, and Managing Director since 1998.  
  
Ted holds a PhD in Botany, and was awarded a bronze medal by the South African Association of Botanists for the best 
PhD adjudicated in that year, entitled “Coastal Dune Ecology and Management in the Eastern Cape”. Ted is a Certified 
Environmental Assessment Practitioner (since 2002) and a professional member of the South African Council for Natural 
Scientific Professionals (since 1993). 

mailto:t.avis@cesnet.co.za
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EMPLOYMENT 

EXPERIENCE 
  2017 – Present: Divisional Director and head of the Environmental 

Cluster at NEXTEC (part of the EOH Group). EXCO member of the 
Industrial Technologies Division of NEXTEC. 

 1998 – Present: Full-time Managing Director of Coastal & 
Environmental Services. 

 1989 – 1997: Lecturer and Senior Lecturer in Botany at Rhodes 
University. 

 1990 – 1997: Private environmental consultant and partner of Coastal 
& Environmental Services (CES, established January 1990). 

 1987 – 1988: Ecological Consultant with Loxton Venn and Associates, 
responsible for vegetation, soils and land surveys; veld conditions 
assessments and EIAs. 

 1983 – 1987: Full time post-graduate research in plant ecology, 
including coastal management studies and Environmental Impact 
Assessments (EIAs). 

ACADEMIC 

QUALIFICATIONS 
  PhD, Rhodes University, 1993 

 BSc (Honours), Rhodes University, 1984 
 BSc, Rhodes University, 1983 

PUBLICATIONS AND 

TEACHING 
  

 Presented 29 conference papers at local and international 
conferences, including plenary presentations.  

 Published 19 scientific articles in peer reviewed scientific journals. 
 Published 6 popular articles in local journals. 
 Published 2 chapters in scientific books.   
 Supervised 17 post graduate students (honours (10), masters (4), PhD 

(3)) in plant ecology, coastal ecology and vegetation science. 

COURSES PRESENTED  Presented the following: 
 Tools of Sustainable Coastal Zone Management. Short course (2 x 1-

week courses) presented on behalf of NACOMA / World Bank. 
(Presenter on Coastal zone management and strategic environmental 
assessment).  

 Environmental training and teaching for a number of professional 
short courses, and at undergraduate and postgraduate level at Rhodes 
University, most notably as a key presenter on the EIA Short Course 
offered by CES since 2000 

 Training course on the Integrated Coastal Zone Management Act. Four 
two day short courses presented to various Government and NGO 
stakeholders to introduce and explain the NEMA: Integrated Coastal 
Zone Management Act. Presented on behalf of DEA: Oceans & Coasts. 
[Study leader and lead presenter). 

CONSULTING 
EXPERIENCE 

 SELECTED LARGE ENVIRONMENTAL IMPACT ASSESSMENTS  
 

 Principal consultant for the specialist studies for the Environmental 
Impact Assessments of proposed dune mining on the Eastern Shores 
of Lake St Lucia.  
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 Overall responsibility as EIA project manager for all environmental 
aspects of Billiton’s TiGen mineral sand mining operations in 
Mozambique, to produce an EIA that meets international standards.  

 EIA project manager for the Corridor Sands mineral sand mining 
project in southern Mozambique, to produce four EIAs to World Bank 
standards for the project’s bankable feasibility study. EIAs produced 
for the mine site and smelter, the 400Kv power line, the 87km rail 
route and a bulk cargo facility at Matola Port. All these EIAs included 
the preparation of Environmental Management Plans.  

 EIA project manager for Tiomin Resources Inc (Toronto, Canada) for 
their Kwale mineral sands project in southern Kenya. Responsible for 
producing all six volumes of the EIA, regarded as the most 
comprehensive in Kenya to date.  

 EIA project manager for the EIA to support the rezoning of land to 
special purposes for the establishment of the Coega Industrial 
Development Zone (IDZ).  

 EIA project manager for the EIA to support the rezoning of land to 
special purposes for the establishment of the East London IDZ.  

 Numerous small-scale Scoping Reports as part of the Environmental 
Impact Assessment Process and in accordance with the requirements 
of the Environmental Conservation Act.  

 Pre-feasibility Environmental Impact Assessments, including one for 
BHP’s mineral sand mining project in northern Mozambique, and 
similar projects in south-west Madagascar and Mozambique.  

 Study leader for a comprehensive EIA for the World Bank funded 
400Kv Mozambique Malawi Interconnector project power line, 
Malawi sector.  

 EIA for a dedicated haul road, material handling facility and jetty near 
Praia de Xai Xai, Mozambique for WMC Resources, Australia.  

 EIA Project Manager for the Nuclear Materials Authority of Egypt, to 
prepare the EIA as part of the Downer EDI Feasibility Study Team. 
(2007).  

 EIA for a large scale resort development, including two golf courses 
and three hotels in the Eastern Cape, South Africa. (Ongoing).  

 EIA for the Madiba Bay resort development, incorporating the 
development of various portions of land within a 5000 hectare site for 
a range of resort type facilities. (2005 – 2008).  

 Study Leader for an EIA for a large heavy mineral mining project in 
South West Madagascar for Exxaro (2006 – 2008).  

 Study Leader for an EIA for a proposed heavy mineral mine on the 
shores of Lake Malawi near Chipoka. (2005 – 2006).  

 Study Leader for an ESIA for a proposed large scale integrated tourism 
resort development in the Eastern Cape (2007 – 2008). 

 Environmental and Social consultants to the International Finance 
Corporation for the Kafue Gorge Lower Hydropower project, Zambia. 

 Study Leader for an Environmental, Social and Health Impact 
Assessment for a proposed large sugar cane to ethanol biofuel project 
in Sierra Leone for Addax Bioenergy, Geneva (2009 - 2010). 

 Study Leader for an ESHIA for a proposed large scale Jatropha biofuels 
project in Mozambique (2009 - 2010). 
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 Study leader for Environmental Impact Assessment for a proposed 
large scale copper and nickel mine in the North West Province of 
Zambia (2010). 

 Lead consultant for an addendum Environmental Impact Assessment 
for the proposed expansion of a heavy mineral mining project in 
Nampula Province, Mozambique (2010). 

 Quality control reviewer for approximately 8 EIA’s for various 
Windfarm Projects in South Africa (2009 – 2010). 

 Study leader for an ESHIA for a proposed large scale palm oil 
plantation in Sierra Leone (2010). 

 Study leader for ESIA for a rare earths mine in Kangankula, Malawi for 
the Lynas Corporation. 

 Study leader for ESIA for a large scale copper mine in the North West 
Province of Zambia for First Quantum Minerals (2011). 

 Study leader for an ESIA for a proposed Cement Plant and for a 
proposed Limestone quarry in southern Mozambique (2012). 

 Study Leader for an Environmental Impact Assessment of the Mooi-
Mgeni Transfer Scheme – Phase 2, KwaZulu-Natal Province, South 
Africa for TCTA (2012). 

 Study leader for an ESHIA for a proposed large scale palm oil 
plantation and estate in Liberia, compliant with international sector 
specific guidelines. For EP Oil (2012). 

 Study leader for an ESHIA for a proposed large scale forestry 
plantation in Niassa Province, Mozambique for Niassa Green 
Resources and to be compliant with international sector specific 
guidelines (2010). 

 Study leader for an EIA for a proposed golf course in Makana District, 
South Africa (2012) 

 Study leader for an EIA for a proposed housing and residential estate 
in Makana District, South Africa (2012). 

 Study Leader for an ESHIA for a heavy mineral mining project in South 
West Madagascar for World Titanium Resources (2013). 

 Study Leader for an ESHIA for a heavy mineral mining project on the 
West Coast of South Africa for Zirco Resources (2013). 

 Study Leader for the Tete Iron Ore project ESHIA located in Tete 
province, Mozambique for Baobab Resources and Capitol Resources 
Lda (2013 - 2016). 

 Study Leader for an ESHIA for the Nicanda Hills Graphite mining 
project in Cabo Delgado Province, Mozambique for Triton Resources, 
Perth (2015 - 2016) 

 Study Leader for an EIA for the proposed Riemvasmaak Hydropower 
Station in the Augrabies Falls National Park, undertaken for HydroSA 
(2015-2016). 

 Study Leader for an ESHIA for the Ancuabe Hills Graphite mining 
project in Cabo Delgado Province, Mozambique for Triton Resources, 
Perth (2015 - 2016 

 Study Leader for an ESHIA for a tin mine in North Kivu province, DRC 
for Alphamin Resources (2015 - 2016).  

 Study Leader for an EIA for a floating power plant, Port of Ngqura, 
Eastern Cape Province of South Africa. Prepared as part of the 
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Independent Power Producers Programme on behalf of the 
Department of Energy’s IPP Office and Transnet (2015-2106).  

 
 Study Leader for an EIA to facilitate the import of Liquefied Natural 

Gas (LNG) at the Port of Ngqura, Eastern Cape Province of South 
Africa. Prepared as part of the Independent Power Producers 
Programme on behalf of the Department of Energy’s IPP Office and 
Transnet (2015-2106).  

 
POLICY AND STRATEGIC ASSESSMENTS 

 
 The development of the Eastern Cape Coastal Management Plan, to 

be adopted as policy by the Eastern Cape Government 
 Study leader for the preparation of a State of Environment Report, and 

Environmental Implementation Plan for the Amatole District 
Municipality, covering an area of approximately 25 000 km. 

 Reports on ecological assessments of the damage caused to the 
environment by alleged illegal developments along the former 
Transkei coastline. 

 Study leader and project manager for the preparation of a World 
Bank/Global Environmental Facility funded geographic Strategic 
Environmental Assessment of the proposed greater Addo Elephant 
National Park, Eastern Cape, South Africa. 

 A Strategic Environmental Assessment of four land use options in the 
Centane district of the Wild Coast. 

 SEA covering an area half the size of the Eastern Cape (former 
Transkei) to identify where afforestation projects could be 
implemented on a sustainable basis for poverty alleviation. Prepared 
for the Department of Water Affairs and Forestry (2006 – 2007). 

 Integrated Coastal Zone Management Plan for the Buffalo City 
Municipality, Eastern Cape South Africa, including numerous 
Management Plans for estuaries, beaches etc. (2006 – 2007). 

 A Sustainability Analysis of various land use alternatives to determine 
optimum land use for the future rehabilitation of lease areas at 
Richards Bay Minerals. (2006). 

 State of Environmental Report and Environmental Management 
System for the Ukhulambe District Municipality. (2005). 

 Strategic Environmental Overview for two integrated tourism anchor 
projects in Mozambique for the International Finance Corporation. 

 Study Leader of the Western Cape State of Coast report prepared for 
the Department of Environmental Affairs & Development Planning. 

 Study leader for the revised Coastal Management Programme of the 
West Coast, on behalf of the West Coast District Municipality. 

 
ECOLOGICAL 

 
 Ecological impact assessment for a proposed Zinc and Phosphoric Acid 

plant in the Eastern Cape. 
 Ecological specialist reports for the Coega Industrial Development 

Zone Strategic Environmental Assessment  
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 Ecological impact assessment of proposed 800km Wild Coast N2 Toll 
Road, Eastern Cape. 

 Study leader for the ecological impact assessment of the Wild Coast 
Toll Road EIA, Eastern Cape and Kwazulu/Natal, South Africa (2004). 

 Study Leader for Baseline Ecological Surveys of coastal lease areas in 
southern Mozambique for Rio Tinto exploration (2008). 

 Pre-feasibility Ecological Survey of the Skeleton Coast to identify 
critical impacts linked to Diamond and Mineral Mining exploration 
(2008). 

 Coordinator for ecological investigations to establish a sound baseline 
prior to implementing an EIA, North West Province, Zambia (2011). 

 Assessment of the extent and conservation value of forested areas 
along the Wild Coast within the former Transkei, on behalf of the 
Eastern Cape Parks Board (2011) 

 Study Leader for a biological and archaeological (including heritage) 
baseline and impact assessment study of the Lesotho Highlands Water 
Project – Phase II. Prepared for the Lesotho Highlands Development 
Authority (2013-2014) 

 Study Leader for the preparation of the Nhangonzo Critical Habitat 
Biodiversity Assessment, Inhambane Province, Mozambique. 
Prepared for Sasol Petroleum Mozambique Limitada and Sasol 
Petroleum Temane Limitada (2015) 

 
ENVIRONMENTAL MANAGEMENT 

 
 Project manager for a five-year rehabilitation programme of 

Samancor’s Chemfos mine on the West Coast, which later became the 
West Coast Fossil Park. 

 Development of an Open Space Management Plan for the Coega 
Industrial Development Zone (IDZ), including the demarcation of open 
spaces, formulation of uses within the open space, integration with 
MOSS principles and developing guidelines and a business plan for the 
management of the open space system. 

 Preparation of numerous Environmental Management Programme 
Reports, in terms of the Minerals Act, for quarry operations in the 
Eastern Cape, including EMPRs for both the Eastern and Western 
Coega Kops. 

 Study Leader for the development of two detailed and definitive 
Environmental Management Plans for the construction of two large 
bridges across rivers in the Wild Coast, as part of the Wild Coast N2 
Toll Road Project, for South African National Roads Agency Limited. 
(2006). 

 Joint Study Leader for the development of numerous Construction and 
Operational Phase Environmental and Social Management Plans for 
Tiomin’s proposed Kwale mineral mine in Kenya. 

 Completion of numerous (>20) Environmental & Social Management 
Plans as part of the EIA process and ESIA deliverables.  

 Development of a range of Standard Operating Procedures (SOPs) as 
part of the operational phase ESMP for a large scale agricultural 
project. 



ANTHONY MARK AVIS 
Curriculum Vitae 

 

  
 

  

Coastal & Environmental Services 2019 Page 7 of 7 

 

CERTIFICATION 

 
I, the undersigned, certify that to the best of my knowledge and belief, this CV correctly describes me, my 
qualifications, and my experience. I understand that any wilful misstatement described herein may lead to my 
disqualification or dismissal, if engaged. 
 
 
 
ANTHONY M. AVIS (TED)              Date: 25 January 2019 
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CONTACT DETAILS 

 

Name of Company  CES – Environmental and Social Advisory Services 

Designation  Grahamstown Branch 

Profession  Principal Environmental Consultant 
 

Years with firm  2 Years 

E-mail  g.shaw@csenet.co.za 

Office number +27 (0)46 622 2364 

  

Nationality  
 

Professional Body 

South African  
 

SACNASP, South African Council for Natural Scientific Profession, 
Professional  (Pending) 

 

 

Key areas of expertise  

 

 Marine Ecology 

 Environmental and Social Impact Assessment (ESIA) 

 Environmental Management and Monitoring 

 Project Management 

 
 

PROFILE 

 
Mr Gregory Shaw  
  
Greg is a principal environmental consultant with more than 10 years’ experience, who has carried out ESIAs for a 
variety of infrastructure developments in Africa and Europe. His experience is with development projects where there 
is creation or modification of infrastructure, via capital works and complex logistics. 
 
He is able to engage with the full portfolio of diverse stakeholder groups and regulators via meetings, written 
material, face-to-face workshops, presentation events, negotiation and discussion to achieve mutually agreeable 
mitigation measures and solutions. As part of many of the ESIAs he has been involved in or managed he has been 
responsible for the development and execution of environmental surveys (and subsequent monitoring programmes), 
sub-contractor management (including contracting), report writing and project management. In addition, he has been 
responsible for developing and auditing plans associated with managing large infrastructure projects e.g. 
Environmental Management Plans (EMP). 
 
Greg forms strong relationships and ensure that the team works together in an integrated way towards the clear 
common goal, making effective use of time and resources.
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EMPLOYMENT 

EXPERIENCE 
 November 2016 - Present:  

Principal Consultant (EOH Coastal & Environmental Services)  
Grahamstown, South Africa  
 
January 2008 – October 2016:  
Senior Consultant (Royal HaskoningDHV)  
Peterborough, United Kingdom  
 
January 2004 – January 2007:  
Part-time consultant (Public Process Consultants)  
Port Elizabeth, South Africa  

 

ACADEMIC 

QUALIFICATIONS 
 Nelson Mandela Metropolitan University, Port Elizabeth  

MSc (Botany) 
2005 – 2007 
  
Nelson Mandela Metropolitan University, Port Elizabeth  
BSc (Hons) (Environmental Management) 
2004  
 
University of Port Elizabeth, Port Elizabeth  
BSc (Natural Sciences) 
2000 - 2003  

COURSES   2013 Royal HaskoningDHV Accelerated Development Programme  
 2012 First Aid  
 2012 Handling Conflict  
 2011 Client Relationships  
 2011 Financial Management  

 2010 Report Writing  
 2010 Project Management  
 2010 Effective Communication  
 2010 Knowing Your Business  
 2010 Phase I Ecological Surveying Techniques and Taxonomy  
 2009 CIWEM Structured Training  
 2009 Project Management  
 2008 Sustainable Construction  
 2006 South African Association of Botanists - Annual Seminar  
 2005 Resource Directed Measures  
 2005 Training in Integrated Environmental Management  
 2005 Integrated Water Resource Management Workshop  

CONSULTING 

EXPERIENCE 
 Environmental consulting experience as project manager or team member is broad 

and covers a number of key industry sectors (ports, nuclear, renewable energy). 
The majority of the international ESIAs were conducted in accordance with 
international standards including the IFC Performance Standards and have been 
reviewed by international Development Finance Institutions.  
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South Africa  
 

 St Francis Bay EIA [Project Manager, Marine specialist] 
 Richard’s Bay breakwater refurbishment [Marine specialist] 
 KBK Engineers (Sanral) Basic Assessment [Project manager] 
 Bayview Wind Energy Facility [Project Director]  
 Rushmere Noach Attorneys [Project Manager and Marine specialist]  
 TNPA East London Quay 3 Assessment [Environmental specialist]  
 TNPA Ballast Water Management Plan [Environmental specialist]  
 Fairwood Estate Environmental Authorisation [ESMP author]  
 Environmental Scoping Report cc. Erf 2387, Port Elizabeth. Baobab 

Agencies. [Environmental specialist].  
 Proposed Hybrid Residential Development Scoping Report, Port Elizabeth. 

[Environmental specialist].  
 Ingleside Development, Port Elizabeth. [Specialist Review].  
 Port of Ngqura Marine Biomonitoring Programme. Coega Development 

Corporation. [Surveyor / research assistant].  
 Construction and Operation of the Deepwater Port of Ngqura EIA. Coega 

Development Corporation. [Specialist review].  
 
Africa  
 

 MCA-Malawli RAP Audit {Project Manager, Lead Auditor] 
 JCM Power Solar Power Station ESIA [Project Manager, Report Author] 
 Suni Resources Traffic Impact Assessment [Report author] 
 NCCL Isanye Dam EPB (Zambia) [Project manager]  
 NCCL Ngoli Dam EPB (Zambia) [Project manager]  
 NCCL Kasama Dam ESIA (Zambia) [ESIA manager]  
 JCM Power Solar PV ESIA (Cameroon) [ESIA manager]  
 Tete Iron Ore Project ESIA (Mozambique) [ESMP]  
 Triton Ancuabe ESIA (Mozambique) [Specialist coordination, ESMP]  
 Badagry Greenfield Port Development ESIA including management plans 

(Nigeria) [ESIA and marine specialist] 
 Saly Coastal Protection Project ESIA (Senegal) [Marine specialist]  
 Port Mole Waterfront Development ESIA including management plans 

(Gabon) [ESIA manager and marine specialist]  
 Bulk Handling Facility ESIA including management plans (Conakry Guinea) 
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Executive Summary 

The sandy beach at St. Francis Bay has suffered from significant erosion events over the past few 

decades. This has effectively reduced the beach width and impacted on the recreational amenity of 

the area, as well as threatened backshore infrastructure. The 700 m long unprotected spit area has 

suffered even more aggressive erosion, with consequent loss of considerable sand material in the 

dune, and may be subject to a breach if not provided with some level of protection.  

In 2014 WorleyParsons undertook a review of various studies and interventions undertaken in the 

past and compiled an updated review report, inclusive of indicative cost and time lines for possible 

remedial solutions to the erosion problem. During 2015 PRDW produced a design report for the 

maintenance and upgrade of rock revetments to protect ten privately owned properties and a 

design report for the maintenance and upgrade of the rest of the St Francis Bay shoreline. 

Environmental authorisation was received during 2016 for the maintenance and upgrade of 

existing rock revetments and sandy beach backshore areas at Erven 720, 623, 2257, 185, 53, 184 

and 625 along the coastline. This work was undertaken as Phase 1 of a 2-Phased approach to 

protect the coastline.  

Advisian have been appointed by the St Francis Property Owners (SFPO) for the design and 

construction supervision of the second phase of the long term coastal protection and sand 

retention structures for St Francis Bay.  

This preliminary design report presents  

 An analysis of the available data, in particular beach surveys, to be considered in the design; 

 The Phase 2 design basis; 

 Wave, cross-shore transport and long-term shoreline modelling undertaken to assist in 

schemes assessments; 

 The conceptual schemes developed for consideration; 

 The preferred scheme as agreed by the SFPO and all other participants in the workshop held 

on 29/11/2017; 

 The preliminary design of the preferred scheme, including plan layout and cross-sections; 

 The cost estimate for the preferred scheme; and  

 Scheme phasing options so as to align with the preferred approach of the SFPO. 

Site Characterization 

Bathymetry 

Limited bathymetric data was available during the preliminary design stage. Based on the available 

data, the nearshore sea bed slope (200 to 300m from the coastline) varies between approximately 

between 1 in 40 and 1 in 70. 
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Beach Profiles 

The St Francis Bay beach had been surveyed fairly often over the last 20 years. Survey data 2006 to 

2017 were made available and analysed. The short term back and forth movement of beach over 

the last 10 years is approximately 15 m. The long term shoreline retreat is along the mid- and 

northern stretch of coastline is between 1.5 to 3.0 m per year. Along the southern end of the 

beach, slow long term rate of accretion is observed.  

Water levels 

The tidal planes provided at Port Elizabeth were adopted in the design. The storm surge was 

estimated by calculating the residual water levels from the hourly tidal measurements at Port 

Elizabeth and undertaking an extreme value analysis. Sea level rise (SLR) over the 50 year design 

life is 0.26 m. The extreme design water level, adopted for the coastal structures is 2.92 m CD, 

which is the sum of Mean High Water Spring, 100 year ARI storm surge and SLR.  

Offshore Winds and Waves 

Offshore wind and wave data was sourced from the National Centers for Environmental Prediction 

(NCEP) WaveWatch III (WW3) global model and the NCEP Global Data Assimilation System (GDAS) 

Climate Forecast System Reanalysis (CFSR). 

The principal wave direction at the offshore data points is from the southwestern sector with an 

approximate occurrence of around 60% of the time. The maximum significant wave height is 

between 11 and 12 m with an associated peak wave period ranging between 12 and 19 s. The 

average significant wave height is about 3.5 m and the average peak wave period is around 11 s 

The offshore wind and wave data sets are presented as annual wind and wave ‘roses’ with their 

associated frequency tables in Appendix B. 

Coastal Processes Modelling 

Wave Modelling 

Offshore waves were transformed to nearshore using the Delft3D modelling suite. The dominant 

wave direction along the shoreline is from the south and south-east with a smaller component 

approaching the shoreline from the east. The average significant wave height, estimated over the 

last 17 years at -10 m CD, is around 1 m. The maximum significant wave height in the simulated 

time series along the -10 m CD depth contour is 4.5 m. 

An extreme value analysis (EVA) was undertaken for the data sets to determine the extreme wave 

conditions for various average return intervals (ARI) at -10 m CD. However, the design wave 

conditions were based on depth limited conditions and shown in section 4.1.4.  

  



  
 

 

St Francis Property Owners 

St. Francis Bay Beach Long-Term 

Coastal Protection Phase 2 

Preliminary Design Report 

 

 

 

Advisian   xiii 

 

Storm Induced Beach Erosion 

The short term storm induced erosion for established extreme events were estimated with SBEACH 

software. The input beach profile was based on the present characteristics of the beach. 

If SLR is not considered, the estimated recession of the beach crest (+3.8 m CD) ranges between 5 

and 15 m. However, with SLR over 50 years, the recession increases to between 15 and 25 m with 

over wash of sediment reaching almost 40 m landward. 

Long Term Shoreline Modelling  

A shoreline evolution assessment was undertaken with UNIBEST modelling software to  

 derive the initial changes in the shoreline position due to the estimated annual nearshore 

wave conditions in combination with the existing rock revetments, and  

 to test shoreline response to the preferred option (Section 6) for the long term coastal 

protection and sand retention structures. 

The model was calibrated to sufficiently represent the historical shoreline changes due to i) the 

reduction of available sand supply (damming of the Kromme River and stabilization of Santereme 

dunes) over the past decades and ii) the effect of the constructed rock revetments. 

Conceptual Options 

The following three options from the WorleyParsons 2014 report were selected by the SFPO for 

further investigation during the project inception are presented in Section 5 (also illustrated in the 

figure below): 

 

1. Beach nourishment 
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The net long term coastline retreat was found to be relatively gradual over most of the coastal 

frontage (approx. 1m-3m/year). Based on international experience an intervention of beach 

nourishment to restore the historical wider beach would be considered a feasible solution. This 

option, which obviates the incorporation of coastal structures, is the least aesthetically intrusive 

and would have minimal environmental impacts if properly implemented. In order for this solution 

to be successfully executed, adequate large scale initial “capital” nourishment will be required with 

regular beach maintenance to maintain the beach width. 

2. Beach Nourishment +Groynes 

This option consists of 300m long groynes crossing the surfzone and extending to approximately   

-4 m CD. Shore perpendicular groyne structures are mainly used when the wave direction is 

oblique to the shoreline and where sediment transport is longshore dominant. Further, rip currents 

induced near the groynes may remove sediment from the littoral drift zone. These structures would 

require a large volume of rock and would require additional site investigations such as physical 

modelling to verify their adequacy and stability. This solution is not considered to be suitable for St 

Francis Bay’s coastline. 

3. Beach Nourishment + Offshore Breakwaters  

Offshore breakwater structures would provide a high level of coastal protection and retention of 

sediment on the beaches. It would however require large and costly structures which would be 

environmentally intrusive and have a negative aesthetic impact on the coastline. Additionally it 

would require further site investigations and physical modelling to confirm the stability of the 

structures. This option would require a significant volume of sediment and would be complex to 

construct due to the need for offshore marine equipment. While this option is considered to be 

excellent for coastal protection, financial constraints of the community and the long construction 

duration makes this option less favourable.  

The feasibility, advantages and disadvantages of each of the options are discussed in Section 5.  

Two permutations of the beach nourishment option 1 were developed using smaller scale and 

modified groyne arrangements in order to reduce the ongoing beach maintenance requirement. 

These options were based on a coastal headland approach and are illustrated in the figure below.  
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Option 1A 

This option provides rock groynes with similar overall length to Option 2, however, the groynes are 

angled obliquely to the predominant wave direction. The structures therefore terminate in 

shallower water than Option 2 (at approximately -3 m CD) and are expected to allow some 

sediment to bypass the cells. By terminating in shallower water the headland groynes have less 

volume and are therefore less costly and intrusive than the groyne option. They are also expected 

to have some advantages in retaining sediment in key areas of the frontage.  

Option 1B 

The second option consists of much shorter stub groynes which terminate at an approximate 

depth of -2 m CD or shallower. More sediment would bypass Option 1B than Option 1A however 

the groynes should require less material and have a shorter construction duration than Option 1A. 

Option 1B is considered to be more suitable than Option 1A as it is less costly, could be 

implemented more easily in a phased approach, would require shorter construction duration and is 

less environmentally intrusive.  

It is noted that the shoreline configurations depicted for Option 1A and Option 1B are purely 

conceptual, based on engineering judgement and not coastal modelling. Although shoreline 

configurations of the selected option can be somewhat better assessed in the detailed design 
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phase, there are limitations in the numerical and empirical modelling of such solutions. If such 

options are adopted there is benefit in phasing the implementation to effectively test effectiveness 

of an initial structure in prototype.  

Preferred Option 

The options were presented during a Workshop meeting held on 29
th

 November 2017. The 

preferred option as derived from the workshop was Beach Nourishment with Stub Groynes – 

Option 1B: 

 Relatively short groynes allowing a percentage of sediment to pass 

 Staged implementation of this solution was required due to financial constraints and the 

effectiveness of the solution will be evaluated.  

Preliminary Design 

The concept layout of the preferred option (Option 1B above) was further developed during the 

preliminary design. Coastal modelling demonstrated that the southernmost groyne of the second 

stage was not deemed beneficial, hence this structure was removed. The effectiveness of this 

solution would need to be monitored during the implementation of the various stages and the 

need for modification to the design would need to be re-evaluated.  

General Layout 

Five (5) groynes will be constructed from the back of the beach to a depth of -2 m CD. The groynes 

reach a length of between 170 m to 200 m offshore. Preliminary Design Drawings are included in 

Appendix A. 

Beach Nourishment Profile 

The design nourishment beach characteristics are as follows: 

 dry beach width of 40 m;  

 crest level of +3.8 m CD (+3.0 m MSL); 

 upper beach slope of 1 in 20; and 

 sub-aqueous beach profile based on an equilibrium beach profile (Dean, 1991) 

Where appropriate the shoreline will be nourished in between the rock groynes (Section 6 and 

Appendix A). 

Rock Groynes 

The preliminary design plan layout and cross sections of the rock groynes are included Appendix A. 

Four (4) non-standard rock gradings are adopted long the length of the groyne. 
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Cost Estimate 

The estimated cost for the completed solution was estimated to be R 89 million based on rates for 

locally sourced rock material. 

Construction Duration 

The construction duration for the completed project is estimated to be 23 months.  

Way Forward 

Typical cross-sections were developed based on the available information with the purpose of 

providing information for costing. The sections will be further developed in the detailed design 

stage based on: 

• Material availability; 

• Constructability; 

• High resolution bathymetry data, if required. 

Way forward: 

1. Confirm available rock gradings from local quarry and modify design accordingly  

2. Undertake bathymetric survey, if required (not currently in scope of works) 

3. Update wave modelling 

4. Detail rock Groynes based on existing topography / bathymetry 

5. Update beach nourishment design based on sand source investigation (to be undertaken 

by SFPO) 

6. Determine beach nourishment volume based on existing topography / bathymetry 

7. Produce detailed design drawings 



 

1 Introduction 

1.1 Project Location and Background  

St. Francis Bay beach lies on the southern shores of the greater St. Francis Bay, stretching between 

the Cape St. Francis headland in the south and the Kromme river mouth in the north as shown in 

Figure 1. The sandy beach at St. Francis Bay has suffered from significant erosion events over the 

past few decades which can be attributed to the stabilisation of large headland bypass dune-fields 

during the 1970’s and 1980’s. This has led to a reduction in sediment supply to the beach which 

resulted in a rapid retreat of the shoreline. The erosion problem was worsened by the construction 

of Impofu dam upstream of the Kromme river mouth (completed in 1983) which limited the supply 

of sediments that would be flushed out during floods and deposited on the adjacent beaches. 

 

Figure 1: Locality Map – St. Francis Bay 

The continued beach erosion has threatened to undermine beach properties and infrastructure, 

leading to the placement of rock revetments along much of the beach. Where properly maintained 

these revetment structures have provided some backshore protection but significant beach erosion 

has been experienced both in front of these structures and along unprotected areas. The 

unprotected northern most 700 m of the beach, known as the “Spit area”, is backed by a narrow 

sand dune which has experienced significant erosion over recent years (Anderson, 2008). This is a 

narrow barrier dune and is in danger of being breached, with potential severe implications for the 

canal and Marina. 
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Numerous historic studies have been undertaken to investigate and evaluate the erosion problems 

and several studies have proposed possible remedial solutions. A time line of historic reports 

(WorleyParsons, 2014) is shown in Figure 2. 

 

Figure 2: Time-line of St. Francis Bay historic reports 

WorleyParsons collated and analysed the previous studies in a status review report in 2014 and 

proposed several conceptual erosion protection solutions (WorleyParsons, 2014).  

PRDW issued a design report for the maintenance and upgrade of rock revetments to protect ten 

privately owned properties in March 2015, shown in Figure 3 (PRDW, March 2015).  
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Figure 3: Location of revetment upgrade (PRDW, 2015) 

This was followed by a second design report during July 2015 focusing on revetments along the St 

Francis Bay shoreline, which was divided into 17 sub-areas as shown in Figure 4 (PRDW., July 2015) 
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-  

Figure 4: Existing shoreline protection along St Francis Bay (PRDW, 2015) 

Environmental authorisation was received during 2016 for the maintenance and upgrade of 

existing rock revetments and sandy beach backshore areas at Erven 720, 623, 2257, 185, 53, 184 

and 625 along the St Francis Bay coastline. This work was undertaken as Phase 1 of an envisaged 

two-phased project to protect the coastline along St Francis.  

1.2 Scope of Work (Phase 2) 

The purpose of the present Project is the design and construction supervision of Phase 2 of the 

long term coastal protection and sand retention structures. This Project considers the work 

undertaken during Phase 1 regarding the upgrade of revetment structures as being completed and 



  
 

 

St Francis Property Owners 

St. Francis Bay Beach Long-Term 

Coastal Protection Phase 2 

Preliminary Design Report 

 

 

 

Advisian   5 

 

will therefore not need to be revisited during Phase 2. This Phase further does not include 

provision for revetment type shore protection options covering the Spit area. 

The project scope of work is outlined below:  

i. Provide feasible long-term solutions that will restore beach amenity, that is both time 

and cost effective: 

a. Present alternative long-term conceptual solutions.  

b. Select the preferred solution during a Workshop, to be further 

developed during the Preliminary Design; 

c. Detail and optimize the design with a focus on minimizing capital and 

maintenance costs during the detailed design stage; 

ii. Interact with the environmental consultant on the project as required; 

iii. Prepare construction drawings and tender documentation; 

iv. Identify suitable contractors to undertake the work; 

v. Assist during tendering and respond to contractors’ queries; 

vi. Assess submitted tenders and compile a tender report with recommendation; 

vii. Carryout 6 months of construction monitoring during the implementation phase. 

This report is related to the first task (Task i) listed in the scope of work and sets out the 

preliminary design of the scheme to be implemented under Phase 2. 

1.3 Report Structure 

The report is structured as follows:  

Section 2 presents the basis of design for this project, including the design life and design 

standards utilised in the design. The physical and environmental site characteristics are described 

in Section 3, which serves as input to the coastal processes modelling presented in Section 4. The 

modelling comprise wave modelling, storm induced beach erosion modelling and long term 

shoreline modelling.  

Four (4) conceptual layout options are briefly outlined in Section 5. The preliminary design of the 

preferred option is presented in Section 6 together with the associated estimated costs, material 

quantities and construction duration.  

The report is concluded with recommendations given in Section 7 and followed by the list of 

references cited throughout the report in Section 8. 
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2 Basis of Design 

2.1 Units 

S.I Units are adopted throughout the drawings, calculations and documentation. 

2.2 Chart Datum Reference  

All levels in maritime works shall be relative to Chart Datum (CD) which is the Lowest Astronomical 

Tide (LAT) in all ports in South Africa. CD is 0.836 m below the Mean Sea Level (MSL) or Land 

Levelling Datum (LLD). 

2.3 Coordinate System  

The coordinate system to be used for all setting out and survey shall be UTM, Zone 34H, spheroid 

WGS84. 

2.4 Design Life 

The design life of the structures is 50 years. A design event with a return period of 100 years has 

been selected for design. This event has a probability of occurrence of approximately 40% during 

the structure design life.  

2.5 Design standards 

Marine works and coast protection and should be designed in accordance with the following 

codes, standards and guidance documents:  

2.5.1.1 Standards: 

 BS 6349-1:2000. British Standards for Maritime Structures: Part 1 Code of practice for general 

criteria. 

 BS 6349-2: 1988. British Standards for Maritime Structures: Part 2. Design of Quay wall, jetties 

and dolphins. 

 BS EN 1997. Eurocode 7: Geotechnical design. 

 BS EN 1992. Eurocode 2: Design of Concrete Structures. 

 BS EN 1993. Eurocode 3: Design of Steel Structures. 

 BS EN 1998. Eurocode 8: Design of structures for earthquake resistance. 

 UK National Annex to BS EN1997- Eurocode 7: Geotechnical design – Part 1: General rules. 

 BS EN 13383 Parts 1 and 2 European Armourstone Specification. 

 SANS 10160 Basis for structural design  
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 SANS 10100-1 Structural use of concrete 

2.5.1.2 Best Practice Guidelines  

 The Rock Manual: the use of rock in hydraulic engineering (2
nd

 edition), C683, CIRIA. London 

(CIRIA, CUR, CETMEF, 2007). 

 Wave overtopping of sea defences and related structures: Assessment Manual. Environment 

Agency, UK www.overtopping-manual.com  (EurOtop, 2007). 

 Coastal Engineering Manual, US Army Corps of Engineers, 2003. 

  

http://www.overtopping-manual.com/
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3 Site Characterisation 

3.1 Bathymetry 

Nautical Chart data and beach profile data are available for the St. Francis Bay site. A detailed 

bathymetric survey study was also undertaken by Mr Dylan Anderson during 2005 as part of his 

MSc studies. The survey covered a large area of the bay as indicated in Figure 5 below. Despite 

study team requests this survey was unfortunately not made available. 

 

Figure 5: Bathymetric Chart showing the survey run-lines (ASR, 2006). 

The nearshore sea bed slope (200 to 300m from the coastline) varies between approximately 

between 1 in 40 and 1 in 70. 
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3.2 Beach Profiles 

3.2.1 Surveys undertaken 

Maarschalk & Partners undertook beach profile surveys from 2006 to 2015 and again in 2017. 

Table 1 presents the months of the year when surveys were undertaken. The highest frequency of 

surveys was during 2007 and 2009. 

Table 1: Beach Profile Surveys undertaken from 2006 to 2015 and 2017 

Month Year 

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2017 

Jan            

Feb            

Mar            

May            

Jun            

July            

Aug            

Sep           

Oct  
 


   


   

Nov 
 

    
    

Dec  
 


   


   

A map depicting survey profiles with their associated dates is shown in Figure 6. Surveys 

undertaken during 2006 and 2007 were not measured along beach profiles, but were scatter point 

surveys along the beach. This is indicated as light blue shading in Figure 6. The beach was surveyed 

13 times during this period. 

From 2008 to 2014, a total of 27 beach profiles were surveyed, each profile located at evenly 

spaced intervals along the shoreline (Figure 6). A total number of 39 surveys were undertaken 

during this period.  

The location and number of beach profiles surveyed in 2015 and in 2017 differed from the 

previous surveys as indicated in Figure 6. A total number of 10 profiles were surveyed in 2015. The 

same profiles surveyed in 2015 were again surveyed in 2017 with 11 additional profiles added in-

between.  
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Figure 6: Location of beach surveys 

3.2.2 Profile variations over time 

Beach profiles were compared to evaluate the fluctuations in the beach profiles over time and 

establish i) approximate short term variation envelopes for the profiles and ii) any discernible 

erosion or accretion trends.  
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The horizontal fluctuation of the 0 m, 0.5 m and 1 m elevation contours relevant to MSL for 

Profile 26 (north end, close to the spit) is illustrated in Figure 7. Based on the standard deviation of 

the data, the short term horizontal excursion is in the order of 15 m. Linear trend lines fitted 

through the data points indicate a long term erosion trend of between 10 m and 20 m over 11 

years, thus on average about 1.5 to 2 m per year. 

ASR (ASR, 2006) estimated the rate of retreat as between 1.5 and 3 m based on data sets from 

1995 to 2005. ASR stated that based on previous studies and aerial photographs, the rate of 

erosion in recent years is lower than in previous decades (where the majority of rapid erosion took 

place). This could potentially be due to “a combination of the beach approaching a new 

equilibrium, with the non-erodible shallow subtidal reefs establishing a controlling effect” (pg. 26, 

ASR 2006). 

The estimated rate of retreat is thus in line with the findings of (ASR, 2006). 

 

Figure 7: Horizontal movement of elevation contours at Profile 26 from 2006 to 2017. 

Along the southern end of the beach at the location of Profile 4, the shore term horizontal 

movement is also estimated to be around 15 m. Over the long term, the beach accreted about 5 m 

seaward from 2006 to 2015, thus on average just over half a metre per year (Figure 8). However, 

the survey taken in 2017 indicates significant erosion between 2015 and 2017, likely the result of 

one or more significant storm events, which reversed the long term accretion trend.  
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Figure 8: Horizontal movement of elevation contours at Profile 4 from 2006 to 2017 

For further beach profiles refer to Appendix E. 

3.2.3 Spit retreat 

The shoreline evolution in the Spit area is of interest for several reasons, in particular to capture 

historical beach response in the absence of shore revetments. Several surveys were undertaken by 

Maarschalk & Partners between 2010 and 2017 to identify the retreat of the toe of the dune along 

the spit. The retreat was compared with the MHW tidal level of 1975. While a steady retreat is 

noticeable between 2010 and 2015, it was observed that the northern tip of the spit retreated 

significantly between 2015 and 2017, as shown in Figure 9.  

 

Figure 9: Spit retreat 
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It is therefore strongly recommended that shore protection measures, such as the spit protection 

investigated during Phase 1, be implemented to prevent a breach. Without further study by 

Advisian it is not possible to provide a recommendation on preferred measures. The solutions 

provided in this study (Phase 2) would complement the spit protection proposed in Phase 1 but 

not replace the need for direct shore protection defences to be fully implemented.  

3.2.4 Beach profile characteristics 

The maximum beach elevation measured along the back of the beach over the last 11 years, 

occurred mostly along the southern and northern stretches of coastline and varied between +2.5 

m and +3.5 m MSL (+3.3 to +4.3 m CD).  

The slope of the beach above mean sea level was on average between 1 in 15 and 1 in 20.  

3.3 Beach Sand Grain Size 

Sediment surveys of the offshore seabed, beach and estuary were undertaken by ASR (2006). It was 

found that the beach sand and sand in the shallow sub-tidal areas is mostly of similar grain size 

along the beach. The local bathymetry is also likely to influence the distribution of the sediment in 

the cross-shore direction, with finer sediments accumulating in the deeper areas according to ASR 

(2006). According to the (Entech, 2002) sand source report the average median grain size, D50, of 

the upper beach was found to be 0.18 mm and the lower beach was 0.22 mm. 

It is recommended for additional sand source investigations to be undertaken to identify possible 

variations in grain size at various depths at the potential sand sources. 

3.4 Water Levels 

3.4.1 Tidal Levels 

Tides on the Southern African coasts are regular, semi-diurnal and their range seldom exceeds 

2.2m. Tidal planes are provided at the South African ports by the SA Navy Hydrographer (2007). St 

Francis Bay is situated mid-way between Knysna Port and Port Elizabeth Port. The tidal planes at 

Port Elizabeth (Table 2) were adopted for this project. 

Table 2: Tidal Levels (in meters CD) of Port Elizabeth (The SA Navy Hydrographer, 2017) 

Location LAT MLWS MLWN ML MHWN MHWS HAT 

Port Elizabeth 0 0.21 0.79 1.04 1.29 1.86 2.12 

Tidal measurements taken at the Port of Elizabeth were obtained from the University of Hawaii Sea 

Level Centre (UHSLC, 2017). The available hourly average water level dataset covers the period of 

15 June 1978 to 31 May 2017. The hourly water levels represent the average of fifteen-minute 
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values taken at 7.5 minutes before and after the hour. Accounting for gaps, the effective dataset 

length is 32.8 years as presented in Figure 10.  

 

Figure 10: Measured water level at Port Elizabeth. Source: UHSLC (2017) 

A tidal analysis was undertaken for the 32.8 years dataset using UTide Matlab Functions (Codiga, 

2011), which is suitable for multi-year analysis and can handle the tidal analysis of either sea levels 

or currents. This analysis provided the tidal constants (amplitude and phase) as well as the 

predicted water levels based on the derived tidal constituents. The main tidal constituents are 

provided in the table below: 

Table 3: Principal tidal constituents (Judith Bosboom, 2012) 

Constituent Symbol Period (hours) 

Semidiurnal   

Principal lunar M2 12.42 

Principal solar S2 12.00 

Lunar elliptical N2 12.66 

Lunar-solar declinational K2 11.97 

Diurnal   

Lunar-solar declinational K1 23.93 

Principal lunar O1 25.82 

Principal solar P1 24.07 

Lunar elliptical Q1 26.87 
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3.4.2 Storm Surge 

Storm surge is defined as the influence of meteorological effects such as winds and barometric 

pressure that result in the actual sea level being above or below the predicted astronomical tide 

level. The storm surge events have durations of hours to days and can thus be extracted from 

hourly tidal measurements.  

The storm surge at Port Elizabeth was estimated by calculating the residual water levels from the 

32.8 years hourly tidal measurements (UHSLC dataset) as the difference between the measured 

hourly water level and the predicted tide outlined in Section 3.4.1. 

The measured, predicted and residual tides are presented in Figure 11. The maximum and 

minimum residuals determined from Port Elizabeth dataset are +0.76 m and -0.73 m, respectively. 
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Figure 11: Predicted tide, measured water level and residual water level at Port Elizabeth. 

An extreme analysis of the residuals was carried out to estimate the positive storm surge (water 

level higher than the predicted tide) for 1, 5, 10, 25, 50 and 100 year average return intervals.  

The storm surge dataset was analysed to establish extreme estimates for the site by fitting a 

Weibull distribution to the highest independent values in the data set. In this case, independence 

was defined as maximum positive storm surge levels being at least three days apart.  
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The probability plot and extreme water levels resulting from the analysis are provided in Figure 12 

and Table 4, respectively. 

 

Figure 12: Probability plot of residual water level. 

Table 4: Extreme storm surge based on Port Elizabeth tidal levels 

ARI 

(year) 

Average 95% Confidence 

Interval 

Surge Lower 

Limit 

Upper 

Limit 

1 0.51 0.49 0.53 

5 0.62 0.59 0.65 

10 0.66 0.63 0.70 

25 0.72 0.68 0.76 

50 0.76 0.72 0.80 

100 0.80 0.75 0.84 

3.4.3 Sea Level Rise 

Different projections of sea level rise have been made by the Intergovernmental Panel on Climate 

Change (IPCC) (IPCC, 2013). They present estimates for a number of different scenarios that 

depend on population growth, GDP growth, energy use, land use changes, resource availability and 

pace and direction of technology.  
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It is recommended to use the central projection of the RCP4.5 estimate (IPCC, 2013) (illustrated in 

Figure 13). Assuming the coastal protection solution is implemented in 2018 and has a 50 year 

design life, this means an increase in mean sea level of approximately 0.26 m by 2068. 

 

 

Figure 13: Time series of the projected global mean sea level for scenario RCP4.5 and the contributions 

made to the global mean sea level by various sources. Source: (IPCC, 2013). 

3.4.4 Extreme Water Levels 

For the extreme water level, the effects of sea level rise for the 50 year design life of the coastal 

structures, as well as the storm surge corresponding to the 100 year Average Return Interval (ARI) 

was superimposed onto the Mean High Water Spring Tide (MHWS).  
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Table 5: Extreme Water Levels 

Parameter Water level excluding SLR Water level including SLR 

Tide Level (MHWS) +1.86 m CD +1.86 m CD 

Residual (1:100) 0.80 m 0.80 m 

Sea-level rise 0 m 0.26 m 

Total Water Level +2.66 m CD +2.92 m CD 

3.4.5 Design Water Levels 

Design Still High Water Level was defined based on the combination of tide, surge and sea level 

rise resulting in +2.92m above CD (Table 5). Design Still Low Water Level was defined as LAT 

(0.00 m CD).  

3.5 Offshore winds 

The available wind sources, extraction locations of these datasets and their details are provided in 

Table 6, Figure 14 and Table 7. 

Table 6: Sources of wind data. 

Source Description 
Information Provided 

National Centers for Environmental 

Prediction (NCEP) WaveWatch III 

(WW3) global model 

Three-hourly average wind direction and 

magnitude data (data period outlined in 

Table 7) 

Offshore wind magnitude 

and direction. 

National Centers for Environmental 

Prediction (NCEP) Global Data 

Assimilation System (GDAS) Climate 

Forecast System Reanalysis (CFSR) 

Hourly wind direction and magnitude 

data (data period outlined in Table 7). 

Onshore wind magnitude 

and direction data. 
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Figure 14: Wind sources location map. 

 

Table 7: Summary of the wind data extracted. 

Wind Datasets Coordinates Period of Recorded Data 
% of Recorded 

Data 

Type of 

dataset 

NWW3 Wind 1 36.0 °S, 25.0 °E From 01/01/1997 to 31/07/2015 
1
  99.99% 3 hourly 

NWW3 Wind 2 36.0 °S, 27.5 °E From 01/01/1997 to 31/07/2015 
2
  99.99% 3 hourly 

GDAS Wind 
34.18906 °S, 

24.99997 °E 
From 01/01/1979 to 31/12/2009 100% 1 hourly 

                                                      
1
 Combined dataset from existing NCEP WW3 model resolutions 

2
 Combined dataset from existing NCEP WW3 model resolutions 
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Annual wind roses and annual wind speed–wind direction frequency tables were produced for each 

of the locations and are presented in Appendix B. As an example, the annual wind rose and wind 

speed–wind direction frequency table for the NWW3 Wind 1 location are presented in Figure 15 

and Table 8, respectively. 

The principal wind direction for the NWW3 Wind 1 dataset is from the western sector with an 

approximate occurrence of 33% of the time (combining W, WSW, and WNW directions). The 

second most predominant wind direction comes from the east-north-eastern sector with an 

approximate occurrence of 26% of the time (combining ENE, NE and E directions). The maximum 

wind speed from the extracted time series is 26.5 m/s, whilst the average wind speed is 8.3 m/s. 

 

Figure 15: NWW3 Wind 1 – Annual wind rose. 
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Table 8: NWW3 Wind 1 – Annual wind speed – wind direction frequency table. 

 

The wind time series extracted from the NWW3 Wind 1 dataset were utilized to set up the forcing 

conditions for the wave model described in Section 4.1. 

3.6 Offshore waves 

The available offshore wave sources, extraction locations of these datasets and their details are 

provided in Table 9, Figure 16 and Table 10. 

Table 9: Sources of wave data. 

Source  Description Information Provided 

NCEP WaveWatch III 

(WW3) global model 

Three-hourly significant wave height, peak 

wave period and direction data (data period 

outlined in Table 10). 

Offshore significant wave 

height, peak wave period and 

direction data. 

0 > 0 - 4 > 4 - 8 > 8 - 12 > 12 - 16 > 16 - 20 > 20 - 24 > 24 - 28 > 28 All WS Cum WS

N 0.583 1.157 0.498 0.026 0 0 0 0 2.26 2.26

NNE 0.633 1.693 1.192 0.274 0.015 0.002 0 0 3.81 6.07

NE 0.711 2.337 3.083 1.477 0.111 0.006 0 0 7.72 13.80

ENE 0.844 3.453 4.524 1.850 0.115 0.006 0 0 10.79 24.59

E 0.862 3.187 2.953 0.670 0.087 0.002 0 0 7.76 32.35

ESE 0.901 2.498 1.419 0.294 0.028 0 0 0 5.14 37.49

SE 0.823 1.969 1.051 0.229 0.022 0 0 0 4.10 41.58

SSE 0.781 1.878 0.896 0.155 0.009 0.004 0 0 3.72 45.31

S 0.792 2.026 1.131 0.207 0.031 0.004 0 0 4.19 49.50

SSW 0.836 2.226 1.595 0.372 0.050 0.002 0 0 5.08 54.58

SW 0.903 2.770 2.485 0.936 0.163 0.006 0 0 7.26 61.84

WSW 0.925 3.742 4.228 2.346 0.670 0.070 0 0 11.98 73.82

W 0.984 3.484 5.080 3.499 1.384 0.215 0.007 0 14.65 88.48

WNW 0.809 2.243 1.839 1.088 0.518 0.094 0.002 0 6.59 95.07

NW 0.753 1.362 0.563 0.115 0.022 0.006 0.004 0 2.82 97.90

NNW 0.607 1.164 0.313 0.013 0.002 0 0 0 2.10 99.99

All WD 0.01 12.75 37.19 32.85 13.55 3.23 0.41 0.01 0.00

Cum WD 0.01 12.75 49.94 82.79 96.35 99.57 99.99 100.00 100.00
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Figure 16: Wave sources location map. 

 

Table 10: Detailed information of the wave data extracted. 

Wave Datasets Coordinates Period of Recorded Data 
% of Recorded 

Data 

Type of 

dataset 

NWW3 Wave 1 36.0 °S, 25.0 °E From 01/01/1997 to 31/07/2015 
3 
 100% 3 hourly 

NWW3 Wave 2 36.0 °S, 27.5 °E From 01/01/1997 to 31/07/2015 
4
 100% 3 hourly 

Annual wave roses (Hm0 –MWD and TP – MWD) and annual frequency tables (TP – MWD, Hm0 – 

MWD and Hm0 – TP) were produced for the offshore locations and are presented in Appendix C. As 

an example, the annual wave roses and the annual frequency tables for the NWW3 Wave 1 location 

are provided in Figure 17 and Table 11, respectively. 

                                                      
3
 Combined dataset from existing NCEP WW3 model resolutions 

4
 Combined dataset from existing NCEP WW3 model resolutions 
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The principal wave direction for the NWW3 Wave 1 dataset is from the southwestern sector with 

an approximate occurrence of 61% of the time (combining SW, WSW and SSW directions). The 

maximum significant wave height from the extracted time series is 11.5 m with an associated peak 

wave period ranging between 12 and 18s. The average significant wave height is 3.5 m and the 

average peak wave period is 11.1 s. 

The wave time series extracted from the NWW3 Wave 1 dataset were utilized to set up the forcing 

conditions for the wave model described in Section 4.1. 

 

Figure 17: NWW3 Wave 1 – Annual significant wave height rose (top) and annual peak wave period 

rose (bottom). 
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Table 11: NWW3 Wave 1 – Annual frequency tables. TP – MWD frequency table (top), Hm0 – MWD 

frequency table (middle) and Hm0 – TP frequency table (bottom). 

  

< 2 > 2 - 4 > 4 - 6 > 6 - 8 > 8 - 10 > 10 - 12 > 12 - 14 > 14 - 16 > 16 - 18 > 18 - 20 > 20 All TP Cum TP

N 0 0 0 0.006 0.006 0.002 0 0 0 0 0 0.01 0.01

NNE 0 0 0.017 0.017 0.009 0.002 0 0 0 0 0 0.04 0.06

NE 0 0 0.155 0.875 0.278 0.011 0 0 0 0 0 1.32 1.38

ENE 0 0.002 0.320 3.255 3.266 0.172 0 0.013 0 0 0 7.03 8.40

E 0 0 0.107 0.687 1.301 0.228 0.076 0.002 0 0 0 2.40 10.80

ESE 0 0 0.024 0.309 0.648 0.344 0.043 0 0 0 0 1.37 12.17

SE 0 0 0.017 0.191 0.616 0.366 0.048 0 0 0 0 1.24 13.41

SSE 0 0 0.017 0.141 0.714 0.551 0.048 0.013 0 0 0 1.48 14.89

S 0 0 0.015 0.133 0.859 0.944 0.141 0.041 0 0 0 2.13 17.03

SSW 0 0 0.013 0.194 1.897 5.089 2.374 0.640 0.061 0 0 10.27 27.29

SW 0 0 0.026 0.333 5.294 25.261 18.707 3.594 0.276 0.013 0 53.50 80.80

WSW 0 0 0.046 0.651 2.628 7.182 4.961 1.436 0.183 0.011 0 17.10 97.90

W 0 0 0.118 0.662 0.759 0.339 0.026 0.002 0 0 0 1.91 99.80

WNW 0 0.002 0.024 0.089 0.054 0.004 0 0 0 0 0 0.17 99.97

NW 0 0 0 0.006 0.009 0 0 0 0 0 0 0.01 99.99

NNW 0 0 0 0.006 0.006 0 0 0 0 0 0 0.01 100.00

All Dir 0.00 0.00 0.90 7.55 18.34 40.49 26.42 5.74 0.52 0.02 0.00

Cum Dir 0.00 0.00 0.90 8.46 26.80 67.29 93.72 99.46 99.98 100.00 100.00
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< 1 > 1 - 2 > 2 - 3 > 3 - 4 > 4 - 5 > 5 - 6 > 6 - 7 > 7 - 8 > 8 - 9 > 9 - 10 > 10 - 11 > 11 - 12 > 12 All Hs Cum Hs

N 0 0 0.007 0.004 0 0.002 0 0 0 0 0 0 0 0.01 0.01

NNE 0 0.004 0.022 0.019 0 0 0 0 0 0 0 0 0 0.04 0.06

NE 0 0.026 0.474 0.694 0.124 0.002 0 0 0 0 0 0 0 1.32 1.38

ENE 0 0.272 3.155 2.994 0.538 0.054 0.015 0 0 0 0 0 0 7.03 8.40

E 0 0.205 1.182 0.761 0.185 0.046 0.011 0.009 0 0 0 0 0 2.40 10.80

ESE 0 0.089 0.622 0.450 0.168 0.039 0 0 0 0 0 0 0 1.37 12.17

SE 0 0.063 0.640 0.376 0.115 0.037 0.007 0 0 0 0 0 0 1.24 13.41

SSE 0 0.115 0.681 0.490 0.157 0.031 0.009 0 0 0 0 0 0 1.48 14.89

S 0 0.124 1.007 0.637 0.231 0.091 0.028 0.015 0 0 0 0 0 2.13 17.03

SSW 0 0.622 4.539 3.453 1.099 0.389 0.131 0.022 0.013 0 0 0 0 10.27 27.29

SW 0 1.939 20.333 18.177 7.802 3.203 1.323 0.476 0.179 0.054 0.013 0.004 0 53.50 80.80

WSW 0 0.520 4.471 4.532 3.181 2.228 1.099 0.637 0.254 0.107 0.057 0.013 0 17.10 97.90

W 0 0.050 0.374 0.674 0.457 0.205 0.105 0.033 0.004 0.004 0 0 0 1.91 99.80

WNW 0 0.007 0.043 0.094 0.022 0.004 0.002 0 0 0 0 0 0 0.17 99.97

NW 0 0.002 0.004 0.009 0 0 0 0 0 0 0 0 0 0.01 99.99

NNW 0 0.002 0.006 0.004 0 0 0 0 0 0 0 0 0 0.01 100.00

All Dir 0.00 4.04 37.56 33.37 14.08 6.33 2.73 1.19 0.45 0.16 0.07 0.02 0.00

Cum Dir 0.00 4.04 41.60 74.96 89.05 95.38 98.11 99.30 99.75 99.91 99.98 100.00 100.00

Annual
Significant Wave Height, Hs (m)
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< 2 > 2 - 4 > 4 - 6 > 6 - 8 > 8 - 10 > 10 - 12 > 12 - 14 > 14 - 16 > 16 - 18 > 18 - 20 > 20 All TP Cum TP

< 1 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00

> 1 - 2 0 0.004 0.122 0.518 1.801 1.334 0.207 0.039 0.015 0 0 4.04 4.04

> 2 - 3 0 0 0.727 3.317 8.347 18.732 5.378 0.925 0.133 0.006 0 37.57 41.61

> 3 - 4 0 0 0.050 3.485 5.193 12.147 10.474 1.854 0.152 0.017 0 33.37 74.98

> 4 - 5 0 0 0 0.235 2.456 4.583 5.436 1.260 0.111 0.002 0 14.08 89.06

> 5 - 6 0 0 0 0 0.518 2.391 2.539 0.822 0.061 0 0 6.33 95.39

> 6 - 7 0 0 0 0 0.030 1.016 1.266 0.396 0.024 0 0 2.73 98.12

> 7 - 8 0 0 0 0 0 0.276 0.685 0.218 0.013 0 0 1.19 99.32

> 8 - 9 0 0 0 0 0 0.022 0.316 0.111 0 0 0 0.45 99.76

> 9 - 10 0 0 0 0 0 0 0.096 0.067 0.002 0 0 0.16 99.93

> 10 -11 0 0 0 0 0 0 0.026 0.043 0.002 0 0 0.07 100.00

> 11 -12 0 0 0 0 0 0 0.004 0.006 0.007 0 0 0.02 100.02

> 12 0 0 0 0 0 0 0 0 0 0 0 0.00 100.02

All Hs 0.00 0.00 0.90 7.55 18.35 40.50 26.43 5.74 0.52 0.02 0.00

Cum Hs 0.00 0.00 0.90 8.46 26.80 67.30 93.73 99.47 99.99 100.02 100.02

Annual
Wave Peak Period, TP (s)
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4 Coastal Processes Modelling 

The sediment transport along the St Francis Bay shoreline is largely driven by the nearshore wave 

climate. In the absence of local wave measurements at the project site, numerical wave modelling 

was undertaken to estimate the nearshore wave conditions. 

Possible shoreline changes due to both cross-shore and long-shore sediment transport were 

evaluated through sediment transport models. The results served as input to prepare conceptual 

layout options to restore the beach and limit beach recession.  

The modellings tasks are further detailed in the sub-sections that follow. 

4.1 Wave Modelling 

4.1.1 Model Set-up and Approach 

A nested spectral wave model was prepared for St Francis Bay consisting of four (4) grids (Figure 

18). The Delft3D modelling suite was used to set up the model domain and simulate the wave 

climate at the project site. For these simulations Delft3D-WAVE modelling module was used. The 

Delft3D-WAVE module uses SWAN (Simulating Waves Nearshore) numerical model to simulate the 

generation and propagation of wind-generated waves. For this study, the flow effect on waves was 

defined by a spatially uniform water level. 

 

Figure 18: Extent of the computational domain for the nested wave model used for St Francis Bay. 
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Nesting is a modelling technique in which a larger model encloses a smaller model, and as the 

larger model runs it generates hydrodynamic and wave boundary conditions that can be applied to 

the smaller model. A benefit of this technique is the improved resolution provided by the inner, 

fine-scale model, while not substantially extending the model processing time. 

Table 12 summarises the details of the computational grids used to establish the nearshore wave 

climates. 

Table 12: Delft3D-WAVE computational grid details 

Grid Description 
Grid Length 

(km) 

Grid Width 

(km) 

Cell resolution 

(m) 

Coarse 200 240 1000 x 1000 

Intermediate 1 78 80 333 x 333 

Intermediate 2 21 30 111 x 11 

Fine 5.7 9.0 35 x 35 

Offshore wave and wind conditions were extracted from the National Centers for Environmental 

Prediction (NCEP) WaveWatch III (WW3) global hindcast model (Section 3.5 and 3.6) was applied at 

the domain boundaries (coarse grid) and numerically propagated towards the shore. 

Instead of running a continuous simulation for the entire 18 year period, combinations of 

significant wave height, direction, period, wind speed and wind direction were simulated. Sea 

(locally generated) and swell were simulated separately. The results from the discrete simulations 

are then linearly interpolated to the continuous time series data at the desired locations nearshore.  

The characteristics of the simulated conditions are presented in Table 13. 

Table 13: Simulated conditions. 

Parameter Range Bin size No. of Bins 

Hm0 (m) 0 – 12 2 6 

TP (s) 0 – 20 4 5 

PWD (
o
) 0 – 315 45 8 

WS (m/s) 0 – 28 4 7 

WD (
o
) 0 - 330 30 12 

The model was run in stationary mode with the water level set to Mean Sea Level.  

4.1.2 Nearshore Wave Climate 

The wave climate in St Francis Bay is considered mild since most of the swell wave energy is 

substantially reduced in wave height due to the shelter offered by Cape St Francis, as well as 

refraction and diffraction effects (Figure 19). However, local strong winds can generate strong 

short-period waves throughout St Francis Bay which enhances the harshness of the coastal 

environment. This is demonstrated in the wave height vector fields plotted in Figure 20 to 
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Figure 23, which provide the simulated wave conditions for the strongest easterly and westerly 

wind conditions in combination with easterly and south-westerly swell, respectively. 

 

Figure 19: Extreme wave condition illustrating sheltering effects of Cape St Francis at St Francis Bay 

The reductions in wave heights in the nearshore are due to the combined effects of offshore 

shoals, refraction, diffraction, bed friction losses and wave breaking. 
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Figure 20: Simulated wave conditions for the strongest easterly wind and swell conditions - Offshore 

swell: HS = 7.5m, TP = 12s, Direction = 90 °N and winds: WS = 22.0m/s, Direction = 67.5°N along St 

Francis Bay 

 
Figure 21: Simulated wave conditions for the strongest westerly wind conditions and easterly swell 

conditions - Offshore swell: HS = 7.5m, TP = 12s, Direction = 90 °N and winds: WS = 26.5m/s, Direction 

= 270°N along St Francis Bay 
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Figure 22: Simulated wave conditions for the strongest easterly wind condition and south-westerly 

swell conditions - Offshore swell: HS = 11.5m, TP = 15.6s, Direction = 240.5°N and winds: WS = 22m/s, 

Direction = 67.5°N along St Francis Bay 

 

Figure 23: Simulated wave conditions for the strongest westerly wind condition and south-westerly 

swell conditions - Offshore swell: HS = 11.5m, TP = 15.6s, Direction = 240.5°N and winds: WS = 

26.5m/s, Direction = 270°N along St Francis Bay 
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The annual wave rose at Point 1 (x = 302103 m ; y = 6218852 m, WGS84 UTM 35S), location also 

indicated in Figures 19 to 22, at -10 m CD, is shown in Figure 24. The dominant wave direction is 

from the south-east with a smaller component approaching the shoreline from the east. The 

average significant wave height, estimated over the last 17 years, is 1.1 m. The maximum significant 

wave height in the simulated time series is 4.5 m. 

 

Figure 24: Annual wave rose at Point 1, -10 m CD 
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4.1.3 Extreme Waves 

An extreme value analysis (EVA) was undertaken for the data sets to determine the extreme wave 

conditions for various average return intervals (ARI). Extreme events were selected based on a 

‘peaks over threshold’ method, with the threshold defined as 2 m. Two successive events were 

extracted only if the time between the events exceeded 72 hours to ensure independence. The 

extreme value series was then fitted to a three parameter Weibull distribution. 

Extreme wave height estimates and associated peak wave periods for various ARI’s at the Point 1 

location are presented in Table 14. 

Table 14: Extreme significant wave height estimates (m) and associated 95% confidence intervals for 

Point 1* 

ARI (yr) Omni-directional 

Wave 
characteristics 

95% Confidence Interval 

Hs TP Lower Limit Upper Limit 

1 3.6 10.9 3.4 3.8 

5 4.4 11.2 4.1 4.7 

10 4.8 11.4 4.4 5.1 

25 5.2 11.5 4.8 5.6 

50 5.6 11.7 5.1 6.0 

100 5.9 11.8 5.4 6.4 

* Point 1: x = 302103 m ; y = 6218852 m, WGS84 UTM 35S, -10 m CD 

4.1.4 Design Waves 

The extreme wave conditions used as input for the design of the shoreline coastal structures were 

based on depth limited conditions as defined in (Kamphuis, 2000). 

𝐻𝑠𝑏

𝑑𝑏

= 0.56𝑒3.5𝑚 

Where: 

𝐻𝑠𝑏 : Breaking wave height 

𝑑𝑏: Breaking depth 

𝑚: seabed slope 

A summary of the design conditions is presented in Table 15. 
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Table 15: Extreme wave conditions (100 year ARI) based on depth-limited conditions 

Seabed Elevation (mCD) SWL (mCD) Total water depth (m) Hm0b (m) TP (s) 

-4.0 2.9 6.9 4.0 11.8 

-3.0 2.9 5.9 3.6 11.8 

-2.0 2.9 4.9 3.0 11.8 

-1.0 2.9 3.9 2.4 11.8 

  0.0 2.9 2.9 1.8 11.8 

 

4.2 Storm Induced Beach Erosion  

Short term cross-shore erosion is typically the consequence of extreme wave events, where 

sediment is temporarily transported seaward. During calmer conditions, the beach profile typically 

tends to recover as the sediment is shifted towards the shoreline and deposited on the beach. 

The estimated extent of beach recession due to an extreme event informs the minimum beach 

width required to accommodate such an event without impacting the landside boundary.  

4.2.1 SBEACH Software  

Preliminary simulations of storm induced changes to the beach profile were carried out using 

SBEACH (Simulation of storm induced BEAch CHange). The software was developed jointly by the 

Department of Water Resources, University of Lund, Sweden and the Coastal Engineering Research 

Center, US Army Waterways Experiment Station, USA. SBEACH is a system for modelling the 

changes occurring in beach profiles, adapted to predicting the impact of storms in coastal areas 

(Larson, Kraus, & Byrnes, 1990). SBEACH describes the impacts of storms (short-term events) on 

upper and lower beach profiles.  

The typical beach profile and sediment characteristics along St Francis shoreline is utilised to 

determine the expected beach recession. This will inform the minimum beach width required to 

maintain a useable beach after a storm event and optimise and limit beach maintenance as far as 

possible. 

SBEACH model uses the conservation of sand mass equation: 

𝑞 =  {
𝐾 (𝐷 − 𝐷𝑒𝑞 + 

𝜀

𝐾

𝑑ℎ

𝑑𝑥
)     𝐷 > 𝐷𝑒𝑞 − 

𝜀

𝐾

𝑑ℎ

𝑑𝑥

0                                          𝐷 < 𝐷𝑒𝑞 − 
𝜀

𝐾

𝑑ℎ

𝑑𝑥

 

Where  

 K is an empirical transport rate coefficient, 
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2.5x10-7m4/N ≤ K ≤ 2.5x10-6m4/N 

 ε is a transport rate coefficient for the slope dependant term,  

0.001m2/s ≤ ε ≤ 0.003m2/s 

 D is a wave energy dissipation per unit volume, and 

 Deq is an equilibrium energy dissipation per unit volume 

4.2.2 Model Input Parameters 

In an effort to determine the input sediment transport parameters, an erosion event was modelled 

in SBEACH for which the following were known: 

1. Significant wave height and peak period time series for the storm duration 

2. Water elevation time series for the storm duration 

3. Pre- and post-storm measured beach profiles 

A storm which occurred between the 21
st
 and 28

th
 of October 2009 was selected as the beach 

profiles were surveyed on 19 October 2009 (pre-storm) and 17 November 2009 (post-storm). The 

transformed nearshore significant wave heights, extracted at the -10 m CD contour (Section 4.1) 

were applied together with the water level time series (Section 3.1). 

Grain size of 0.22 mm was adopted (Section 3.3) together with an empirical transport rate 

coefficient K of 3.0 x 10-7 m
4
/N; and a transport rate coefficient for the slope dependant term ε of 

0.002 m
2
/s.  

The pre- and post-storm measured and modelled profiles are shown in Figure 25. With the chosen 

set of model parameters, the modelled and measured post-storm profiles compare reasonably 

well. These model parameters were adopted for subsequent SBEACH simulations. 



  
 

 

St Francis Property Owners 

St. Francis Bay Beach Long-Term 

Coastal Protection Phase 2 

Preliminary Design Report 

 

 

 

Advisian   35 

 

 

Figure 25: Comparison of measured and modelled beach erosion due to October 2009 storm event.  

 

4.2.3 Input beach profile  

The initial beach profile (pre-storm) utilised to estimate short term erosion is shown in Figure 26.  

 

Figure 26: Initial pre-storm profile utilized in SBEACH simulations 

The beach profile was based on the existing beach profile characteristics (Section 3.2.4). The 

highest elevation of the beach profile was adopted as +3 m MSL (+3.8 m CD) with a 1 in 20 slope 

to MSL (+0.836 m CD). The sub-aqueous section of the profile (below MSL) was assumed to be 

similar to the equilibrium beach profile based on Dean’s equation (Dean, 1991): 
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𝑑 = 𝐴𝑥2/3 

𝐴 = 0.5082𝐷50
0.44 

where 𝑥 is the offshore distance from still water line, 𝑑 is the water depth (measure from the still 

water level) and 𝐴 is the Sediment Scale Parameter, a function of the sand grain size 𝐷50 (Figure 

27). A particle grain size of 0.20 mm, thus slightly finer than the native sand of 0.22 mm, was 

adopted for the beach profile. This considered as a conservative approach as a smaller grain size 

will result in more higher rates of erosion.  

 

Figure 27: Dean's equilibrium profile shape definition sketch (Source: www.pilebuck.com) 

 

4.2.4 Input storm events 

A simplified joint probability analysis was undertaken to determine the probability of simultaneous 

occurrence of total significant wave heights and high water levels, using the established nearshore 

climate and the tidal data time series from UHSLC (Refer to Section 3.4.1 and Section 4.1). 

The simplified method as presented in (Hawkes & Svensson, 2003) to compute the joint probability 

of extremes was used. This method constructs tables of joint exceedance using the extreme values 

estimated for the variables (total significant wave height and high water levels) and a single-

parameter representing the dependence between the two variables. In this case the variables were 

assumed to be nearly completely independent. The combined conditions are called joint 

exceedance extremes and the associated joint exceedance return period refers to the average time 

between occasions when both variables exceed their specified values simultaneously. 

The resulting joint probability curves for different average return intervals (ARI’s) or return periods 

are shown in Figure 28.  Preliminary simulations with SBEACH indicated that the combination of 

higher water levels and lower wave heights resulted in more severe erosion compared to lower 

water levels and higher wave heights (Figure 29).  

http://www.pilebuck.com/
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Figure 28: Joint Probability Curves for extreme significant wave heights and high water levels 

 

Figure 29: 100 year ARI simulated erosion: High Hs at low WL vs low Hs at high WL 

The wave conditions selected for simulations with SBEACH are listed in Table 16. 
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Table 16: Selected peak storm conditions for SBEACH simulations 

 
ARI (yr) 

 

 
High WL (m CD) 

 

High WL 
including 

SLR (m CD) 

 
Hs (m) 

 
Tp (s) 

1 2.34 2.60 2.02 12 

5 2.48 2.74 2.02 12 

10 2.53 2.79 2.02 12 

50 2.65 2.91 2.02 12 

100 2.70 2.96 2.02 12 

The SBEACH model is sensitive to the storm duration. To determine the typical storm duration at St 

Francis Bay, nine storms were selected from the wave climate time series at the -10 m CD contour 

(Figure 30). Two of the nine storms (Storm 1 and Storm 2, Figure 30) had durations of 

approximately 100 hours, including the build-up and tapering down of the wave heights.  The 

duration of the other 7 storms ranged between roughly 30 and 60 hours. 

For the selected storm events (Table 16), a storm duration of 84 hours was adopted.  

 

Figure 30: Storm duration of selected storms 
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4.2.5 Estimated short term erosion 

The estimated cross shore eroded profiles resulting from the SBEACH model simulations for the 1 

year and 100 year ARI, with and without sea level rise (SLR), are presented in Figure 31. 

 

Figure 31: SBEACH storm erosion results (with and without SLR) 

If SLR is not considered, the estimated recession of the beach crest (+3.8 m CD) ranges between 5 

and 15 m. However, with SLR over 50 years, the recession increases to between 15 and 25 m with 

overwash of sediment reaching almost 40 m landward.  

4.3 Long Term Shoreline Modelling 

It is necessary to understand the movement or evolution of the shoreline in the long-term to 

establish shoreline response to beach protection schemes.  

The long-term patterns of shoreline movement observed in nature can be classified as follows: 

 Slow retreat of the shoreline due to long term erosion (shoreline moving landwards), 

 Build-up of sediment over the long term pushing the shoreline seawards, 

 Short-term back and forth movement of the shoreline in cycles due to episodic events and 

seasonal wave climate influences (shoreline is dynamically stable), and 

 No signs of significant movement (shoreline is dynamically stable).  

The long-term response of the shoreline is fundamentally dependant on the day-to-day 

environmental conditions influencing the longshore and cross-shore processes and related 
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morphodynamics of beach profiles. These processes and the resulting shoreline response were 

estimated by the use of numerical modelling, outlined in the sub-sections that follow. 

4.3.1 Modelling Suite Description 

The UNIBEST (Uniform Beach Sediment Transport) software suite was used to setup the model 

domain and simulate the coastline change at the project site. The software has been developed by 

Deltares to study the longshore and cross-shore processes and related morphodynamics of beach 

profiles and coastline evolution. 

UNIBEST-CL is a sediment balance model that computes longshore sediment transports at specific 

locations along the coast due to various oceanographic forcing like waves and currents. Thereafter, 

the longshore transports are translated to shoreline evolution by calculating the gradient in the 

longshore sediment transport as a function of the coastline orientation. 

The engines of UNIBEST-CL consist of LT (longshore transport) and CL (coastline). The former 

computes longshore currents and sediment transports due to various oceanic forcing, like waves 

and currents, while the latter uses the divergence of transport rates to calculate the actual coastline 

change by assuming a single line theory.  

Longshore transport and its distribution along the coastal profile can be evaluated according to 

several total-load sediment transport formulae for sand (such as Bijker, Kamphuis, van Rijn, etc.) or 

gravel (Van der Meer & Pilarczyk). As sections within the coastal cells accrete or erode, shoreline 

angle changes, and transport rates adjust to the changed wave approach angle. 

A background description of the Deltares UNIBEST-CL+ software applied in this study is included 

in Appendix D. 

4.3.2 Modelling Setup 

4.3.2.1 Water Levels 

Three water level conditions, based on the tidal levels outlined in Section 3.4.1, were applied in the 

coastline evolution model namely Mean High Water (MHW), Mean Sea Level (MSL) and Mean Low 

Water (MLW). These tidal levels together with their associated percentage of occurrence are listed 

in Table 17.   

The percentage of occurrence at MHW and MLW are conservative and will tend to lead to slightly 

higher transport rates especially at the upper beach. 

  



  
 

 

St Francis Property Owners 

St. Francis Bay Beach Long-Term 

Coastal Protection Phase 2 

Preliminary Design Report 

 

 

 

Advisian   41 

 

Table 17: Representative water level conditions for UNIBEST-LT model 

Water level (m CD) Percentage of occurrence (%) 

1.68 (MHW) 25 

1.00 (MSL) 50 

0.50 (MLW) 25 

SLR was not considered in the initial shoreline modelling as the intent is to investigate the 

shoreline response in the first 15 to 20 years after completion of the nourishment scheme.  

4.3.2.2 Wave Conditions 

Based on the coastline orientation of St Francis Bay and the number of existing coastal structures 

(revetments), 14 nearshore wave climate datasets, based on the numerical wave modelling outlined 

in Section 4.1, were used to define the wave forcing conditions along the beach and drive the 

shoreline evolution modelling as depicted in Figure 32. 

Appendix C provides the annual wave roses for each local wave dataset. 

 

Figure 32: Location map of the local wave conditions extracted for shoreline modelling at St 

Francis Bay 



  
 

 

St Francis Property Owners 

St. Francis Bay Beach Long-Term 

Coastal Protection Phase 2 

Preliminary Design Report 

 

 

 

Advisian   42 

 

4.3.2.3 Beach Profiles 

Based on the bathymetric and beach profile data summarised in Section 3.1 and 3.2, cross-shore 

profiles were derived along St Francis Bay for each of the local wave climate locations established 

above (Section 4.3.2.2). The beach profile extends from a water depth of -10 m CD to a beach 

elevation ranging between 2.5 m CD and 4.3 m CD. 

4.3.2.4 Sediment Grain Diameter 

The average median grain size (D50) for the St Francis Bay beach was found to range between 0.18 

mm and 0.22 mm (Section 3.3). An average grain diameter size of 0.20 mm was applied in the 

shoreline model. 

4.3.2.5 Sediment Transport Formulation and Parameters 

In coastal waters, sediment transport processes are strongly affected by waves and currents. Waves 

generally act as sediment stirring agents, while the mean currents will transport the stirred 

sediments.  

Two main modes of sand transport are observed in nature: 

 Suspended-load transport. Suspended sediments in the water column, which may have been 

stirred by waves and/or currents, will typically settle when the current speeds are reduced. This 

transport mode is dominated by turbulence-induced drag forces on the particles. 

 Bed-load transport. When the sediment is coarser or the fine sediment is in a cohesive form, 

strong currents will generate a mud layer that will move along the seabed bottom. This 

transport mode is dominated by flow-induced drag forces and gravity forces acting on the 

particles. 

Several formulations have been developed over the years to estimate the sediment transport in 

coastal waters, which combine the abovementioned transport mechanisms. For this study, the 

Soulsby – van Rijn formulation (Soulsby, 1997) were applied. The sediment transport parameters 

used in the formulation are ideally defined based on local field data. As data was limited at the 

time of undertaking this study, the default parameters provided in the UNIBEST software were 

adopted.  

4.3.2.6 Shoreline Definition 

UNIBEST-CL presents the position of the coastline using a single line, which is defined via two 

components: a reference line (that remains unmodified during the entire simulation) and the 

distance between this reference line and the coastline position at each time step. Therefore, 

Geographic Information System (GIS) software was used to establish the location of the reference 

line and the initial coastal position for St Francis Bay beach. The initial coastline was established as 

the 1 m CD contour. 
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A curvilinear grid was used in the model to distribute cross-shore profiles, which allows for higher 

resolution in the areas of interest, including the rock revetments and the sand spit. The shoreline 

model consisted of 167 grid points from the southern boundary to the northern boundary, 

stretching over a distance of approximately 3 km. The locations of the reference line, initial 

coastline position and computational grid applied in the model are shown in Figure 33. 

 

Figure 33: Location map of the UNIBEST-CL reference line, initial coastline and 

computational grid for the shoreline model of St Francis Bay. 

4.3.2.7 Existing coastal protection structures 

The sandy beach at St. Francis Bay has suffered from significant erosion events over the past few 

decades. This has effectively reduced the beach width and threatened to undermine beach 

properties and infrastructure, which lead to the placement of rock revetments along the beach. 

These coastal protection structures, as depicted in Figure 34, have also been included in the model 

to derive the current shoreline situation. 
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Figure 34: Location map of the UNIBEST-CL rock revetments for the shoreline model of St 

Francis Bay. 

4.3.3 Shoreline Evolution Results (1975 – 2017) 

A shoreline evolution assessment was undertaken to derive the initial changes in the shoreline 

position due to the estimated annual nearshore wave conditions along St. Francis Bay beach in 

combination with the existent rock revetments, as well as to test shoreline response to the 

preferred option (Section 6) for the long term coastal protection and sand retention structures. 

The sediment transport along the coast is defined by the angle of incidence of the dominant wave 

direction and the energy in the waves. This information is computed in UNIBEST-LT module for the 

studied coastal stretch and then applied in the UNIBEST-CL module to determine the changes 

along the coastlines. 

Figure 35 provides the shoreline evolution of St. Francis Bay beach for the 42 year modelling 

period considered (1975 – 2017). 
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Figure 35: Simulated shorelines along St. Francis Bay for the considered simulation period 

(1975 – 2017). 

The UNIBEST model for St Francis sufficiently represents the historical shoreline changes due to i) 

the reduction of available sand supply (damming of the Kromme River and stabilization of 

Santereme dunes) over the past decades and the effect of the constructed rock revetments. 
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5 Conceptual Options 

During the project inception meeting held on 21
st
 September 2017, updated costs and a multi 

criteria analysis was presented for the options provided in the WorleyParsons 2014 report. The 

options are listed in Table 18. 

Table 18: Conceptual Options 

Key Option 

A Do-nothing 

B Beach nourishment only 

C Spit protection only 

B+C Beach nourishment + spit protection 

B+D Beach nourishment + single groyne 

B+C+F Beach nourishment + spit protection + offshore breakwaters 

B+C+E Beach nourishment + spit protection + groyne field 

B+C+C1 Beach nourishment + spit protection + revetment re-

armouring at vulnerable locations 

C+C1 Spit protection + revetment re-armouring at vulnerable 

locations 

B+D+F Beach nourishment + single groyne + offshore breakwaters 

During the inception meeting Advisian recommended and SFPO agreed to advance the following 

three options from the WorleyParsons 2014 report: 

1. Beach nourishment 

2. Beach Nourishment +Groynes 

3. Beach Nourishment + Offshore Breakwaters  

These options were presented during a Workshop meeting held on 29
th

 November 2017 including 

two alternative groyne arrangement options.  

The alternative arrangement options were developed based on a headland groyne approach 

offering better protection to the coastline than straight groynes and allowing slightly larges beach 

amenity areas to be developed near the groynes. 
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5.1 Option 1: Beach Nourishment 

One of the least environmentally intrusive methods of protecting the St. Francis Bay coastline from 

further erosion is to artificially nourish the beach with sediment from suitable borrow sources. 

Beach nourishment or beach recharging involves the importation of sand to an eroding beach. 

Sand can be delivered to the beach by pipelines, trucks or dredgers. The placements of sand could 

be either directly on the dry beach or within the surf-zone. This additional sand will provide added 

protection against wave attack as waves will dissipate their energy before reaching the existing 

eroding area. 

 

Figure 36: Beach nourishment (Source: https://www.dredgingtoday.com-) 

Small beach nourishment operations were initiated in St. Francis Bay beach in 1996, where sand 

was dredged from the Kromme river estuary and supplied via a 150 mm flexible pipe to discharge 

locations on the beach. This system proved inadequate to make a significant improvement in 

beach nourishment and was abandoned. 

The implementation of this option will require a large volume of initial nourishment (capital 

nourishment) to be placed on the beach to allow the creation of a sufficiently wide beach crest 

(Figure 37). This would provide both a beach amenity and provide a buffer for storm events. The 

likely source of sand for beach nourishment has still to be identified from a comprehensive sand 

source investigation (not part of the Advisian study), but is likely to include sourcing from the sand 

banks in the river mouth as was previously done. During a previous study in 2002 potential sand 

sources were identified upstream of the Kromme river estuary, the sand river and the remaining 

open dune fields at the south of Santareme that could be used for the nourishment of the beach 

(Entech, 2002).  
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It is strongly recommended that a comprehensive updated sand source investigation to be 

undertaken to verify the volume and suitability of the sand for beach nourishment and to apply for 

environmental approval.  

 

Figure 37: Beach nourishment conceptual option 

The preliminary estimate of sand volume required for beach nourishment for St Francis Bay 

shoreline is detailed in the sections below.  

5.1.1 Depth of Closure 

The depth of closure is defined as the seaward limit of the active beach profile (Birkemeier, 1985): 

ℎ∗ = 1.75𝐻𝑠,12ℎ/𝑦 − 57.9 
𝐻𝑠,12ℎ/𝑦

2

𝑔𝑇𝑠
2  

 



  
 

 

St Francis Property Owners 

St. Francis Bay Beach Long-Term 

Coastal Protection Phase 2 

Preliminary Design Report 

 

 

 

Advisian   49 

 

Where Hs,12h/y is the significant wave height exceeded on average 12 hours per year and Ts is the 

associated wave period. The depth of closure has been calculated based on the wave climate from 

the spectral wave model. The depth of closure is estimated as -4.6 m CD. 

5.1.2 Nourishment Beach Profile 

The beach profile used as input in the storm induced beach erosion simulations (Section 4.2) were 

adopted as the preliminary nourishment profile. A horizontal dry beach width of 40 m was adopted 

in the design, as confirmed by SFBHOA. This will allow for short term horizontal movement of the 

shoreline of 15 m (Section 3.2) and the estimated extreme storm induced erosion of 15 m 

(associated to the 100 year ARI event without SLR and the 1 year ARI event with SLR), thus 

maintaining a beach width of approximately 10 m. 

The design nourishment beach profile is illustrated in Figure 38. 

 

Figure 38: Design nourishment beach profile 

 

5.1.3 Volume of Nourishment 

The beach profile adopted in the storm induced beach erosion simulations (Section 4.2.3) were 

adopted as the preliminary nourishment profile. 

The volume of beach nourishment was estimated based on the Equilibrium Beach Profile (EBP) 

methodology (Dean, 1991), assuming the nourishment grain size to be similar to that of the native 

sand (Figure 39):  

∆𝑦 =
𝑉

ℎ∗ + 𝐵
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where  

 𝑉 = Volume of nourishment  

 ∆𝑦 = horizontal width of nourished material 

 ℎ∗ = depth of closure 

 𝐵 = berm height measured from the mean water level to the crest of the beach 

 

Surf zone width 𝑊∗ is the horizontal distance from the beach crest to the depth of closure.  

 

Figure 39: Non-intersecting profiles (Dean, 1991) 

The approximate volume of sand require per linear metre of beach length for various crest widths 

is provided in Table 19. 

Table 19: Estimated Volume of nourishment required 

Crest width (m) Volume of Sand (m
3
)/m 

20 168 

30 252 

40* 336 

50 420 

60 504 

*Preliminary design beach profile 

For the preliminary design beach profile with a crest width of 40 m, the estimated volume of sand 

is 336 m
3
/m.  

Note that the volumes shown in Table 19 do not account for potential overfill required if the 

nourishment sand differs from the native beach or if the fines are washed away during placement. 

Overfill could increase the nourishment volumes required by up to 40%. 

It is also noted that if the sourced sand is finer than the native beach, it would result in a gentler 

beach profile and require larger volumes of nourishment to achieve the same beach crest width as 

coarser sand (Dean, 1991).  
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5.1.4 Summary 

The net long term coastline retreat was found to be relatively gradual over most of the coastal 

frontage (approx. 1m-3m/year). Based on international experience an intervention of beach 

nourishment to restore the historical wider beach would be considered a feasible solution. This 

option, which obviates the incorporation of coastal structures, is the least aesthetically intrusive 

and would have minimal environmental impacts if properly implemented. In order for this solution 

to be successfully executed, adequate large scale initial “capital” nourishment will be required with 

regular beach maintenance to maintain the beach width. 

5.2 Option 2: Groyne Field and Nourishment 

The conceptual layout for groyne field in combination with beach nourishment is illustrated in 

Figure 40. The methodology and estimated dimensions for this layout is presented in the sub-

sections that follow. 

5.2.1 Methodology  

The groyne field layout was developed based on the available site information, CEM (USACE, 2002) 

and (Van Rijn, 2013) guidelines. The CEM states that the main parameters to define a groyne field 

are: 

 Length 

 Elevation 

 Porosity 

 Orientation 

 Spacing 

 Sediment characteristics 

 Wave and currents 

Although groynes have been around a long time and many references exist, most only provide a 

few rules of thumb: 

 Groynes function best on beaches with pre-dominant longshore transport direction 

 Groyne spacing should be about two to four times the groyne length 

 Groyne fields should be filled (nourished) 

 Sand by-passing depend on groyne length, permeability and elevation 

 Groynes offer little reduction in wave energy to shore-normal waves during storms 

 The width of the crest should not be smaller than 3m and at least 0.5m above MSL to allow the 

passage of construction equipment 

 For the root of the groyne, the crest level should be approximately 0.5m above the required 

beach level 
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Figure 40: Groyne conceptual layout 
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The key variables adopted for the layout development are illustrated in Figure 41 and defined in 

Table 20. 

 

Table 20: Definition of groyne key variables 

Abbreviation Definition 

Xg Groyne spacing 

Yg 
Cross-shore distance from nourished shoreline to 

tip of groyne 

W Design beach width 

 

 

Figure 41: Definition sketch of groyne key variables. Source: (USACE, 2002) 

5.2.2 Layout Dimensions 

The tip of the groynes was established within the active profile at a seabed elevation of 

approximately -4.0 m CD in order to allow some sediment by-pass and reduce overall costs.  

A groyne length of 300 m and spacing between breakwaters of 600 m (2 times the groyne length) 

was adopted in the conceptual layout.  The actual groyne layout (length and spacing) was adjusted 

based on the bathymetric information and shoreline constraints. The groyne lengths could 

potentially be optimised through shoreline modelling in subsequent stages. 
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Initial beach nourishment of 40 m would be placed widening the back of the beach and additional 

nourishment would be added to form the expected coastline response. This would reduce the 

possible erosion of the coastline as it responds to changes to the wave climate caused by the 

structures.  

5.2.3 Summary  

These structures would require a large volume of rock and would require additional site 

investigations such as physical modelling to verify their adequacy and stability. The structures are 

not well suited for low cross-shore sediment transport and currents induced near the groynes may 

remove sediment from the littoral drift zone. These structures are mainly used when the wave 

direction is oblique to the shoreline and where sediment transport is longshore dominant. This 

solution is not considered to be the most efficient solution for St Francis Bay’s coastline. 
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5.3 Option 3: Detached Breakwaters and Nourishment 

The conceptual layout for detached breakwaters in combination with beach nourishment is 

illustrated in Figure 42. The methodology and estimated dimensions for this layout are presented 

in the sub-sections that follow.  

 

Figure 42: Detached breakwater conceptual layout 
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5.3.1 Methodology  

The detached breakwater layout was developed based on the available site information, the UK 

Environment Agency (Environment Agency UK, 2010) and CEM (USACE, 2002) guidelines. The 

predicted shoreline planform shape was obtained with MEPBAY (Klein, 2003) which determines the 

equilibrium beach alignment based on the parabolic bay-shape equations.  

MEPBAY (Klein, 2003) calculates the idealized shoreline planform of a headland-bay beach in static 

equilibrium based on the parabolic model. It then presents the results graphically on a screen 

display overlaying the image of the existing beach. It thus allows the stability of a headland-bay 

beach to be assessed visually by comparing the existing shoreline periphery with the static 

equilibrium planform. The software offers a friendly environment from simple input to instant 

visualization of the results. MEPBAY not only helps students understand the morphological 

process, but also provides engineers with a valuable tool for practical applications on shoreline 

protection and coastal management. 

The final layout was adjusted based on previous experience and engineering judgment. The key 

variables adopted for the layout development are illustrated in Figure 43 and described in Table 

21. 

 

Figure 43: Definition sketch of nearshore breakwater key variables. Source: (USACE, 2002) 
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Table 21: Definition of nearshore breakwater key variables 

Abbreviation Definition 

LS Length of breakwater 

LG Gap, distance between two adjacent breakwaters 

Y Cross-shore distance from shoreline to breakwater 

YB Cross-shore distance from shoreline to breaker line 

YS Salient size 

W Design beach width 

dS Depth at breakwater structure 

5.3.2 Layout Dimensions 

A summary of the input and output parameters for the detached breakwater main dimensions are 

presented in Table 22. It was decided to keep the structure within the active profile at a seabed 

elevation of approximately -4.0 m CD in order to allow some sediment by-pass and reduce overall 

costs.  

Table 22: Input and output parameters for the detached breakwater solution 

Parameter Abbreviation Unit Value Notes 

Significant wave height exceeded 12h/y Hm0 12h/yr m 3.4 
Based on wave 
climate  

Peak wave period TP s 9.0 
Based on wave 
climate 

Breakwater Location 

Depth of closure dC m CD -4.6 - 

Distance from beach crest to depth of closure Ydc m 450 
Based on typical 
profile 

Distance from shoreline to structure Y m 300 
Based on typical 
profile 

Depth at structure location dS m CD -4.0 Assumed 

Breakwater length and accretion 

Structure length/distance from shoreline to structure LS/Y - 0.8 
For salient 
formation 

Structure length LS m 240 - 

Gap width/distance from shoreline to structure LG/Y - 0.80 
To avoid erosion 
within the 
embayment 

Gap width LG   240 - 

 



  
 

 

St Francis Property Owners 

St. Francis Bay Beach Long-Term 

Coastal Protection Phase 2 

Preliminary Design Report 

 

 

 

Advisian   58 

 

The configuration results in a detached breakwater located 300 m from the nourished shoreline 

with a length of 240 m and a gap between breakwaters of 240 m. This configuration was tested in 

MEPBAY and the final configuration is presented in Figure 42.  

5.3.3 Summary 

The offshore breakwater structures would provide a high level of coastal protection and retention 

of sediment on the beaches. It would however require large and costly structures which would be 

environmentally intrusive and have a negative aesthetic impact on the coastline. Additionally it 

would require further site investigations and physical modelling to confirm the stability of the 

structures. This option would require a significant volume of sediment, making it “sand hungry”, 

and would be complex to construct due to the need for offshore marine equipment. While this 

option is considered to be excellent for coastal protection, financial demands and the long 

environmental study and construction durations makes this option less favourable for 

implementation.  

5.4 Alternative Beach Nourishment Options: Headland 

Structures and Nourishment 

As noted above although beach nourishment alone is a possible solution for St Francis Bay it will 

require regular beach maintenance. The determination of this nourishment quantity will need 

further study in the detailed design stage, at which point it is expected to have further information 

on available sand sources. 

Advisian took the initiative to investigate possible alternatives to Option 1, whereby shoreline 

structures smaller than the groyne configuration (Option 2) are introduced to try to reduce the rate 

of sand loss and consequent maintenance nourishment. Also investigated was the benefit of 

restricting initial & maintenance nourishment to specific shoreline sections where the 

implementation is most beneficial. It needs to be clear that such options will not eliminate the 

need for ongoing maintenance nourishment. As depicted in (Figure 44) below two conceptual 

layouts were developed for so called headland structures in combination with beach nourishment: 

 Option 1A: relatively long rock groynes angled obliquely to the predominant wave 

direction;  

 Option 1B: shorter groynes. 

The methodology and layout dimensions for the two options are described in the sub-sections that 

follow.  
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Figure 44: Headland and beach nourishment layout options 

5.4.1 Methodology 

No specific guidance exists for the development of a headland system. CEM (USACE, 2002) 

recommends using the parabolic bay-shape equations to determine embayment equilibrium 

shape. The layout was developed using MEPBAY (Klein, 2003) which determines the equilibrium 

beach alignment based on the parabolic bay-shape equations. A definition sketch of a headland 

system is presented in Figure 45. 

Two options have been developed for this concept and are presented in 5.4.2 and 5.4.3. 
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Figure 45: Definition sketch of artificial headland system. Source: (USACE, 2002) 

5.4.2 Option 1A 

This option provides rock groynes with similar overall length to Option 2, however, the groynes are 

angled obliquely to the predominant wave direction. The structures therefore terminate in 

shallower water than Option 2 (at approximately -3 m CD) and are expected to allow some 

sediment to bypass the cells. By terminating in shallower water the headland groynes have less 

volume and are therefore less costly and intrusive than the groyne option. They are also expected 

to have some advantages in retaining sediment in key areas of the frontage. The headland field 

conceptual layout for St. Francis bay is presented in Figure 46. 

For this option beach nourishment of 40 m would also be placed widening the back of the beach 

and additional nourishment would be added to form the expected coastline response. 
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Figure 46: Headlands conceptual layout – Option 1A 
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5.4.3 Option 1B 

The second option consists of much shorter stub groynes which terminate at an approximate 

depth of -2 m CD or shallower. More sediment would bypass this Option 1B than Option 1A 

however the groynes should require less material and have a shorter construction duration than 

Option 1A. The second headland field conceptual layout for St. Francis bay is presented in Figure 

47. 

Beach nourishment would be placed between the groynes as shown in Figure 47. It is advised not 

to reclaim the central section of the coastline as highlighted since the coastline orientation of the 

central section does not lend itself to a stable beach orientation. This area was found to be a 

divergence point for the sediment transport with sediment moving at the northern section to north 

and the southern section to the south. If this area needs to be protected and a beach reinstated, a 

T-shaped groyne structure may need to be constructed near the centre of this area. 

5.4.4 Summary 

Option 1B is considered to be more suitable than Option 1A as it is less costly, could be 

implemented more easily in a phased approach, would require shorter construction duration and is 

less environmentally intrusive. 

It needs to be noted that the shoreline configurations depicted above are purely conceptual, based 

on engineering judgement and not coastal modelling. Although shoreline configurations of the 

selected option can be somewhat better assessed in the detailed design phase, there are 

limitations in the numerical and empirical modelling of such solutions. If such options are adopted 

there is benefit in phasing the implementation to effectively test effectiveness of an initial structure 

in prototype.  
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Figure 47: Headlands conceptual layout – Option 1B 
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5.5 Options Comparison 

5.5.1 Cost comparison and Schedule 

During the workshop meeting high level cost estimates and the expected construction durations 

for the aforementioned options were presented (refer to Table 23 below).  

Rock for the groynes and breakwaters could either be sourced locally near Humansdorp or 

imported to St Francis from quarries near Port Elizabeth. It is known that the local quarry produces 

rock which has a tabular shape and may not be suitable for the marine structures or may require 

the designs to be adjusted. Further investigations will need to be undertaken to determine the 

suitability of the rock produced at the quarries. For the cost comparison it was assumed that the 

rock would be sourced from local quarries.  

Table 23: Cost and schedule comparison 

Option Cost
5
 

Construction 

Duration 

(months) 

1: Beach Nourishment R72,000,000 16 

1A: Beach nourishment + 

Headland Option1A 
R174,000,000 30 

1B: Beach nourishment + 

Headland Option 1B 
R86,000,000 23 

2: Beach nourishment + 

Groyne fields 
R191,000,000 26 

3: Offshore breakwaters R363,000,000 58 

The most cost effective option is beach nourishment only. This option would however require more 

maintenance than the other options. The most expensive option is the offshore breakwaters which 

offers the best level of coastal protection and would require the least maintenance. 

For assumptions used for the cost estimate refer to section 6.6. 

                                                      
5
 Rock prices are based on a quotation received from the nearby SupaCrush Quarries, with no 

guarantee of rock suitability (size, shape and material) for marine construction. 
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5.5.2 Advantages and Disadvantages 

A summary of the advantages/disadvantages for each option described in the previous sections is 

presented in Table 24. 

Table 24: Summary of advantages/disadvantages for each option 

OPTION ADVANTAGES DISADVANTAGES 

1. Nourishment 

Only 

Soft solution (no hard structures) 

More economical compared to “hard” 

structures 

Simple construction 

Aesthetically attractive 

Least environmental impact 

Sand expected to be lost more 

rapidly 

Highest maintenance requirement  

Initial high levels of erosion 

2. Groyne Field 

and 

Nourishment 

Contains sediment in compartments, 

limits loss of sediment from St Francis 

Bay system 

Expensive 

Not suited for near perpendicular 

wave attack 

Can induce local currents 

Can cause downdrift erosion 

Interrupts traversing of beach 

3. Detached 

Breakwaters 

and 

Nourishment 

High level of coastal protection 

Less beach maintenance expected 

More complex constructability 

Larger volumes of sand nourishment 

required 

Large visual impact 

May cause hazardous rip currents 

Expensive 

High level of environmental impact 

1A. Headland 

Structures and 

Nourishment  

Moderate level of coastal protection 

Additional area behind headland would 

be protected and could be used to create 

amenity features 

Angled alignment ensures some beach 

areas would be stable 

Offers both partial longshore and cross-

shore transport control 

Some beach maintenance required 

Expensive 

Can induce local currents 

Moderate environmental impact 

1B. Headland 

Structures and 

Nourishment  

More economical than Option 1A, 2 and 

3. 

Angled alignment ensures some pockets 

will be stable  

Low environmental impact 

Staged approach 

Low level of coastal protection 

Beach maintenance required 

Sand in some stretches of coast will 

not be retained by coastal structures 
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5.6 Workshop Recommendation & Preferred Option 

Given all the considerations presented above, including a relatively low long term recession rate, 

Advisian recommended the following: 

Beach nourishment (Option1) to establish a beach width of approximately 40 m. Following the 

initial capital nourishment operation regular beach maintenance would still be required; 

An alternative recommended intervention would be: 

Headlands (Option 1B). This option could be implemented in various stages to evaluate 

performance & as finances become available. This option would still require regular beach 

maintenance, however, the short stub groynes would somewhat reduce the beach maintenance 

required. 

The consensus from the November workshop was that the latter option would be adopted, with 

the SFPO requesting that consideration be given to a staged solution, with an associated proposed 

sequence of implementation. Five (5) areas were identified as shown in Figure 48 with the fifth area 

being optional as this area is deemed to be unstable and not suitable for beach nourishment. 

Possible staged implementation of Headlands Options 2 is shown in Figure 48: 

 

Area 1 Area 2 Area 3 Area 4 
Area 5 

(optional) 

650m beach 

nourishment  

2x 200m 

groynes 

300m beach 

nourishment  

2x 170m 

groyne 

300m beach 

nourishment  

2x 170m 

groynes 

400m beach 

nourishment  

650m beach 

nourishment  
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Figure 48: Staged implementation of Headlands Option 1B 
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The agreed preferred option was implementing nourishment and stub groyne structures in area 1 

near the Spit. The solutions for the other areas would be implemented as and when finances 

become available.  

As the stub groynes will not extend to the full depth of closure and exact shoreline response is 

difficult to quantify through modelling, a staged approach will represent an excellent opportunity 

to evaluate the effectiveness of the stub groyne measures. By monitoring effectiveness of the initial 

stage in prototype, modifications could be made to subsequent areas prior to their 

implementation. 

Notwithstanding the initiation of beach restoration measures in area 1 the current Advisian advice 

is that shore armouring in the Spit area will still be required. This relates in part to the extent of 

time required to obtain environmental approvals & construct the solution, whereas permits are 

already approved for Phase 1 type shore armouring in this area.  

Advisian would need to carry out a separate study to better understand the implications of no 

dune armouring as well as implementation delays such as extended environmental approval 

periods and a staged nourishment exercise in Area 1. 
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6 Preliminary Design 

This chapter presents the preliminary design of the preferred option. The general layout, beach 

nourishment, staged implementation, expected costs, construction programme and the hydraulic 

stability calculations for the preferred solution is discussed. 

Three typical sections have been developed for groynes at seabed levels of -2 m CD, -1 m CD and 

for the back of the beach. An intermediate damage level, SD, was adopted since groynes are not 

critical structures and will perform its functional requirements even in case of some damage.  

The crest level was defined at +2.1 m CD (HAT) in order for the groynes to be constructed using 

land based plant. The width of the crest is defined as 3xDn50 rocks as per recommendations of 

(CIRIA/CUR/CETMEF, 2007) and (USACE, 2002). 

The concept layout of the staged development as shown in Figure 48 above was further developed 

during the preliminary design. Coastal modelling demonstrated that the southernmost groyne of 

the second stage was not overly beneficial, hence this structure was removed as shown in Figure 49 

below. The effectiveness of the single groyne would need to be monitored during the 

implementation of this stage and the need for the second groyne would be re-evaluated during 

the implementation of the third stage. 
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Figure 49: Revised staged solution 
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6.1 Beach nourishment 

A minimum horizontal dry beach width of 40 m was adopted in the design. The nourishment 

design beach profile is shown in Section 5.1.2, Figure 38. This will allow the short term horizontal 

movement of the shoreline of 15 m (Section 3.2) and the estimated extreme storm induced erosion 

of 15 m while maintaining a minimum beach width of approximately 10 m. 

6.2 General Layout 

The general layout plan were developed using the results from the lonshore numerical modelling 

and guidelines provided in the (USACE, 2002), (CIRIA/CUR/CETMEF, 2007) and (Van Rijn, 2013). The 

preliminary design layout drawing are included in Appendix A. 

 

 

Figure 50: General Layout Plan (Appendix A) 

The tips of the groynes are within the surf zone allowing for some sand bypassing of the structure. 

The groynes are spaced approximately two to three times their length apart. To present 

outflanking of the groynes during storm events the root of the groynes are extended to the back 

of the beach. 

Beach nourishment will be placed between the groynes and is extended 50 m further on either side 

of the groynes in order to reduce possible further erosion of the adjacent unnourished 

downstream beaches. 
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6.3 Rock Groynes 

The rock groynes are designed to have three distinct sections with the rock armour increasing as 

the groynes advance into deeper water and encounter larger wave conditions. The sections are 

applied to the following water depths: 

1. Section A: Between back of the beach until 0 m CD (shown in Figure 51) 

2. Section B: Between 0 m CD until -1 m CD (shown in Figure 52) 

3. Section C: Between -1 m CD until -2 m CD (shown in Figure 53 ) 

 

Figure 51: Groyne Section A 

 

Figure 52: Groyne Section B 
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Figure 53: Groyne Section C 

For more detail of the sections please refer to the drawing in Appendix A. 

6.4 Armour Stability  

Armour stability was calculated based on the Van der Meer deep water equations and the Van der 

Meer and Van Gent shallow water equations (CIRIA/CUR/CETMEF, 2007). 

6.4.1 Section at -2 m CD 

The input design parameters for the rock armour stability calculation are listed in Table 25. The 

required median rock size is 3,176 kg. A non-standard rock grading of 2.2 to 4.6 tonne (TYPE I) will 

therefore be stable. 

The grading will be refined during detailed design based on the availability of rock from the local 

quarries and guidelines provided in The Rock Manual.  
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Table 25: Rock armour design parameters – Section at -2.0 m CD 

Parameter Abbreviation  

Seabed elevation h -2.0 m CD 

Design High Water Level DHWL +2.9 m CD 

Spectral significant 

(breaking) wave height 
Hm0 3.0 m 

Significant wave height HS  3.1 m 

2% exceedance wave height H2% 3.8 m 

Spectral wave period Tm-1,0 10.8 s 

Density of sea water ρs 1,025 kg/m3 

Density of rock ρr 2,650 kg/m3 

Number of waves in 6h N 2178 

Damage parameter Sd 5 

Notional permeability P 0.4 

Water depth at toe of 

structure to significant wave 

height ratio 

ht/Hs 
[1.6<3] (Shallow 

water) 

Armour slope cot α 1V:2.5H 

Median rock mass  W50 3,176 kg 

6.4.2 Section at -1 m CD 

The input design parameters for the rock armour stability calculation are listed in Table 26. The 

required median rock size is 1,920 kg. A non-standard rock grading of 1.3 to 2.8 tonne (TYPE II) will 

therefore be stable. 

The grading will be refined during detailed design based on the availability of rock from the local 

quarries and guidelines provided in The Rock Manual.  
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Table 26: Rock armour design parameters – Section at -1.0mCD 

Parameter Abbreviation  

Seabed elevation h -1.0 m CD 

Design High Water Level DHWL +2.9 m CD 

Spectral significant 

(breaking) wave height 
Hm0 2.4 m 

Significant wave height HS  2.48 m 

2% exceedance wave height H2% 3.04 m 

Spectral wave period Tm-1,0 10.7 s 

Density of sea water ρs 1,025 kg/m3 

Density of rock ρr 2,650 kg/m3 

Number of waves in 6h N 2178 

Damage parameter Sd 5 

Notional permeability P 0.5 

Water depth at toe of 

structure to significant wave 

height ratio 

ht/Hs 
[1.6<3] (Shallow 

water) 

Armour slope cot α 1V:2.5H 

Median rock mass  W50 1,920 kg 

6.4.3 Section at 0 m CD 

The input design parameters for the rock armour stability calculation are listed in Table 26. The 

required median rock size is 650 kg. A non-standard rock grading of 500 kg to 900 tonne (TYPE III) 

will therefore be stable. 

The grading will be refined during detailed design based on the availability of rock from the local 

quarries and guidelines provided in The Rock Manual.  
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Table 27: Rock armour design parameters – Section at -1.0 m CD 

Parameter Abbreviation  

Seabed elevation h 0.0 m CD 

Design High Water Level DHWL +2.9 m CD 

Spectral significant 

(breaking) wave height 
Hm0 1.8 m 

Significant wave height HS  1.86 m 

2% exceedance wave height H2% 2.28 m 

Spectral wave period Tm-1,0 10.7 s 

Density of sea water ρs 1,025 kg/m3 

Density of rock ρr 2,650 kg/m3 

Number of waves in 6h N 2178 

Damage parameter Sd 5 

Notional permeability P 0.5 

Water depth at toe of 

structure to significant wave 

height ratio 

ht/Hs 
[1.6<3] (Shallow 

water) 

Armour slope cot α 1V:2.5H 

Median rock mass  W50 650 kg 

6.4.4 Toe and apron stability 

The toe armour is designed the methods as presented in (CIRIA/CUR/CETMEF, 2007) using the 

lowest non-zero proposed value of the damage parameter, Nod = 0.5, corresponding to the “start 

of damage”. The apron is designed taking Nod = 2, corresponding to “some reshaping of the 

berm”. The toe width was defined as 3 x Dn50 rocks. 

The required toe stability median rock size was found to be less than the median rock size required 

for the primary armour. In order to reduce the complexity during the construction it was decided 

to keep the toe armour the same as the primary armour.  
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6.5 Estimated Quantities  

The approximate quantities of material required for the preliminary design is provided in Table 28 

below. 

Table 28: Estimated quantities 

Option 
Rock W50= 3.2t 

(m
3
) 

Rock 

W50= 

1.92t (m
3
) 

Rock 

W50= 

650kg (m
3
) 

Rock Core 

(m
3
) 

Sand (m
3
) 

Complete 

Solution 13,750 9,900 11,300 6,600 854,000 

Area 1 5,500 3,300 4,700 2,200 379,000 

Area 2 2,750 1,650 2,350 1,100 250,000 

Area 3 5,500 3,300 4,700 2,200 205,000 

Area 4     134,000 

**Area 5 

(Optional)     218,000 

* The Complete Solution excludes the development of Area 5. 

**Area 5 may experience high levels of erosion and require significantly more beach maintenance 

than the other 4 areas. This area is not recommended for further development. 

6.6 Cost Estimates 

The cost estimates are provided in Table 29 for both a staged and non-staged approach. Rock 

could either be sourced locally near Humansdorp or imported to St Francis from quarries near Port 

Elizabeth. It is known that the local quarry produces rock which has a tabular shape and may not 

be suitable for the marine structures or may require the designs to be adjusted. Further 

investigations will need to be undertaken to determine the suitability of the rock produced at the 

quarries. For the cost estimate it was assumed that the rock would be sourced from local quarries.  
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Table 29: Cost Estimate 

Option Cost
6
 

*Complete Solution 
R89,000,000 

Area 1 
R38,000,000 

Area 2 
R24,000,000 

Area 3 
R26,000,000 

Area 4 
R11,000,000 

**Area 5 (Optional) 
R17,000,000 

* The Complete Solution excludes the development of Area 5. 

** Area 5 may experience high levels of erosion and require significantly more beach maintenance 

than the other 4 areas. This area is not recommended for further development. 

It may cost between 10-15% more to implement the solution in stages rather than one complete 

solution. Additional costs due to inflation must also be considered. 

It should be noted that the following assumptions were made in preparing the preliminary cost 

estimate: 

 All rates are exclusive of VAT 

 Sand pumping rate to the beach: R 58.85/m
3
 

 Supply of rock to site (larger than 1t): R 266/t 

 Supply of rock (smaller than 1t): R 171/t 

 P&Gs: 10% 

 Contingency: 10% 

                                                      
6
 Rock prices are based on a quotation received from the nearby SupaCrush Quarries, with no 

guarantee of rock suitability (size, shape and material) for marine construction. 
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6.7 Construction Duration 

The approximate construction duration for the various areas are provided in the Table 30 below. 

The groyne construction and nourishment would be undertaken concurrently.  

Table 30: Estimated Construction Duration 

Option Lead 

time 

(months

) 

Mobilisatio

n (months) 

Groyne 

Construction 

(months) 

Nourishment 

(months) 

Demobilisation 

(months) 

Total 

Construction 

Duration 

(months) 

*Complete 

Solution 

3 2  7 16 2 23 

Area 1 2 1 3 8 1 12 

Area 2 2 1 2 5 1 9 

Area 3 2 1 3 4 1 8 

Area 4 2 1   3 1 7 

**Area 5 2 1  5 1 9 

* The Complete Solution excludes the development of Area 5. 

**Optional Area which may experience high levels of erosion and require significantly more beach 

maintenance than the other 4 areas. This area is not recommended for further development. 
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7 The Way Forward 

This report presents the preliminary design for St. Francis coastal protection project. It includes the 

basis of design used to undertaken the design and modelling of coastal protection solutions. 

Several layout options were identified and evaluated for suitability to provide a beach amenity at St 

Francis Bay. The preferred layouts and shore configurations were at this stage derived based on 

empirical formulations, initial numerical modelling and engineering judgement. The preferred 

layout will be further assessed during the detailed design with more refined numerical modelling 

of shoreline evolution behaviour.  

Typical beach profiles and coastal structure cross-sections were developed based on the available 

information with the purpose of providing information for costing. The structural sections will be 

further developed in the detailed design stage based on: 

 Material availability; 

 Constructability; 

 High resolution bathymetry data, if required; 

 Bed geotechnical characteristics (if available) 

Way forward: 

1) Update sediment transport modelling; 

2) Detailed design of rock groynes (based on available topography / bathymetry); 

3) Update beach nourishment design based on sand source investigation (to be undertaken 

by SFPO); 

4) Updated beach nourishment volumes based on existing topography / bathymetry; 

5) Produce detailed design drawings. 

The following additional studies and investigations will be required in order to complete the 

detailed design and/or prior to the construction of the preferred solution which is not part of 

current study: 

a) Detailed bathymetric survey, if required; 

b) Shore protection design of spit area; 

c) Suitability study of rock sources; 

d) Sand source investigation; 

e) Environmental Impact Assessment.  
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  Offshore Hind-Appendix B

cast Analysis  
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Offshore Wind Data 

The wind roses and frequency tables for the three offshore wind locations shown in Figure B 1 are 

presented in this Appendix.  

 

Figure B 1: Offshore Winds Location Map 
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Figure B 2: GDAS Wind - Annual Wind Rose 

Table B 1: GDAS Wind – Frequency Table 

 

 

0 > 0 - 3 > 3 - 6 > 6 - 9 > 9 - 12 > 12 - 15 > 15 - 18 > 18 - 21 > 21 - 24 > 24 All WS Cum WS

N 1.531 2.150 0.233 0 0 0 0 0 0 3.91 3.91

NNE 1.494 2.505 0.113 0 0 0 0 0 0 4.11 8.03

NE 1.493 3.808 0.796 0.009 0.000 0 0 0 0 6.11 14.13

ENE 1.422 4.368 2.708 0.234 0.004 0 0 0 0 8.74 22.87

E 1.286 3.903 2.663 0.299 0.003 0 0 0 0 8.15 31.02

ESE 1.276 2.839 0.832 0.043 0.004 0 0 0 0 4.99 36.02

SE 1.200 1.737 0.189 0.014 0.005 0 0 0 0 3.15 39.16

SSE 1.213 1.352 0.087 0.011 0.005 0.000 0 0 0 2.67 41.83

S 1.252 1.478 0.131 0.020 0.003 0 0 0 0 2.88 44.71

SSW 1.379 2.385 0.385 0.056 0.006 0.000 0 0 0 4.21 48.93

SW 1.513 4.334 2.075 0.346 0.027 0.001 0 0 0 8.30 57.22

WSW 1.649 6.431 6.622 2.668 0.577 0.041 0.004 0 0 17.99 75.21

W 1.659 5.539 3.950 1.530 0.465 0.055 0.007 0.000 0 13.20 88.42

WNW 1.517 2.192 0.404 0.059 0.016 0.001 0 0 0 4.19 92.61

NW 1.391 1.532 0.210 0.014 0.001 0 0 0 0 3.15 95.76

NNW 1.400 2.197 0.640 0.007 0 0 0 0 0 4.24 100.00

All WD 0.00 22.67 48.75 22.04 5.31 1.12 0.10 0.01 0.00 0.00

Cum WD 0.00 22.67 71.43 93.47 98.77 99.89 99.99 100.00 100.00 100.00
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Figure B 3: NWW3 Wind1 - Annual Wind Rose 

Table B 2:  NWW3 Wind1 – Frequency Table 

 

0 > 0 - 4 > 4 - 8 > 8 - 12 > 12 - 16 > 16 - 20 > 20 - 24 > 24 - 28 > 28 All WS Cum WS

N 0.583 1.157 0.498 0.026 0 0 0 0 2.26 2.26

NNE 0.633 1.693 1.192 0.274 0.015 0.002 0 0 3.81 6.07

NE 0.711 2.337 3.083 1.477 0.111 0.006 0 0 7.72 13.80

ENE 0.844 3.453 4.524 1.850 0.115 0.006 0 0 10.79 24.59

E 0.862 3.187 2.953 0.670 0.087 0.002 0 0 7.76 32.35

ESE 0.901 2.498 1.419 0.294 0.028 0 0 0 5.14 37.49

SE 0.823 1.969 1.051 0.229 0.022 0 0 0 4.10 41.58

SSE 0.781 1.878 0.896 0.155 0.009 0.004 0 0 3.72 45.31

S 0.792 2.026 1.131 0.207 0.031 0.004 0 0 4.19 49.50

SSW 0.836 2.226 1.595 0.372 0.050 0.002 0 0 5.08 54.58

SW 0.903 2.770 2.485 0.936 0.163 0.006 0 0 7.26 61.84

WSW 0.925 3.742 4.228 2.346 0.670 0.070 0 0 11.98 73.82

W 0.984 3.484 5.080 3.499 1.384 0.215 0.007 0 14.65 88.48

WNW 0.809 2.243 1.839 1.088 0.518 0.094 0.002 0 6.59 95.07

NW 0.753 1.362 0.563 0.115 0.022 0.006 0.004 0 2.82 97.90

NNW 0.607 1.164 0.313 0.013 0.002 0 0 0 2.10 99.99

All WD 0.01 12.75 37.19 32.85 13.55 3.23 0.41 0.01 0.00

Cum WD 0.01 12.75 49.94 82.79 96.35 99.57 99.99 100.00 100.00
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Figure B 4: NWW3 Wind2 - Annual Wind Rose 

Table B 3: NWW3 Wind2 – Frequency Table 

 

  

0 > 0 - 4 > 4 - 8 > 8 - 12 > 12 - 16 > 16 - 20 > 20 - 24 > 24 - 28 > 28 All WS Cum WS

N 0.607 1.608 1.456 0.257 0.007 0 0 0 3.94 3.94

NNE 0.618 1.921 2.852 1.401 0.150 0.002 0 0 6.94 10.88

NE 0.731 2.803 4.138 2.060 0.126 0 0 0 9.86 20.74

ENE 0.766 2.983 3.259 0.953 0.050 0 0 0 8.01 28.75

E 0.851 2.670 2.039 0.370 0.024 0 0 0 5.95 34.70

ESE 0.825 2.283 1.192 0.255 0.022 0 0 0 4.58 39.28

SE 0.796 2.048 1.038 0.235 0.026 0 0 0 4.14 43.42

SSE 0.853 2.126 1.034 0.215 0.017 0 0 0 4.25 47.67

S 0.803 2.348 1.434 0.348 0.022 0.004 0 0 4.96 52.63

SSW 0.807 2.457 1.908 0.527 0.070 0.002 0 0 5.77 58.40

SW 0.972 2.898 2.628 0.986 0.222 0.011 0 0 7.72 66.12

WSW 0.870 3.355 3.640 2.056 0.561 0.068 0.002 0 10.55 76.67

W 0.872 3.161 3.866 2.543 1.051 0.122 0.004 0 11.62 88.28

WNW 0.672 2.169 1.636 0.777 0.287 0.035 0.002 0 5.58 93.86

NW 0.670 1.569 0.809 0.105 0.015 0 0 0 3.17 97.03

NNW 0.568 1.564 0.770 0.061 0.002 0 0 0 2.96 99.99

All WD 0.01 12.28 37.96 33.70 13.15 2.65 0.24 0.01 0.00

Cum WD 0.01 12.29 50.25 83.95 97.10 99.75 99.99 100.00 100.00
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Offshore Wave Data 

The wind roses and frequency tables for the three offshore wind locations shown in Figure E 5 are 

presented below. 

 

Figure E 5: Location map for offshore waves 
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Figure E 6: NWW3 Wave 1 – Annual Wave Rose 
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Table E 4: NWW3 Wave 1 –Mean Wave Direction (MWD) vs Significant Wave Height Frequency Tables 

 

Table E 5: NWW3 Wave 1 –Significant Wave Height vs Wave Peak Period Frequency Tables 

 

Table E 6: NWW3 Wave 1 – Mean Wave Direction (MWD) vs Wave Peak Period Frequency Tables 

 

< 1 > 1 - 2 > 2 - 3 > 3 - 4 > 4 - 5 > 5 - 6 > 6 - 7 > 7 - 8 > 8 - 9 > 9 - 10 > 10 - 11 > 11 - 12 > 12 All Hs Cum Hs

N 0 0 0.007 0.004 0 0.002 0 0 0 0 0 0 0 0.01 0.01

NNE 0 0.004 0.022 0.019 0 0 0 0 0 0 0 0 0 0.04 0.06

NE 0 0.026 0.474 0.694 0.124 0.002 0 0 0 0 0 0 0 1.32 1.38

ENE 0 0.272 3.155 2.994 0.538 0.054 0.015 0 0 0 0 0 0 7.03 8.40

E 0 0.205 1.182 0.761 0.185 0.046 0.011 0.009 0 0 0 0 0 2.40 10.80

ESE 0 0.089 0.622 0.450 0.168 0.039 0 0 0 0 0 0 0 1.37 12.17

SE 0 0.063 0.640 0.376 0.115 0.037 0.007 0 0 0 0 0 0 1.24 13.41

SSE 0 0.115 0.681 0.490 0.157 0.031 0.009 0 0 0 0 0 0 1.48 14.89

S 0 0.124 1.007 0.637 0.231 0.091 0.028 0.015 0 0 0 0 0 2.13 17.03

SSW 0 0.622 4.539 3.453 1.099 0.389 0.131 0.022 0.013 0 0 0 0 10.27 27.29

SW 0 1.939 20.333 18.177 7.802 3.203 1.323 0.476 0.179 0.054 0.013 0.004 0 53.50 80.80

WSW 0 0.520 4.471 4.532 3.181 2.228 1.099 0.637 0.254 0.107 0.057 0.013 0 17.10 97.90

W 0 0.050 0.374 0.674 0.457 0.205 0.105 0.033 0.004 0.004 0 0 0 1.91 99.80

WNW 0 0.007 0.043 0.094 0.022 0.004 0.002 0 0 0 0 0 0 0.17 99.97

NW 0 0.002 0.004 0.009 0 0 0 0 0 0 0 0 0 0.01 99.99

NNW 0 0.002 0.006 0.004 0 0 0 0 0 0 0 0 0 0.01 100.00

All Dir 0.00 4.04 37.56 33.37 14.08 6.33 2.73 1.19 0.45 0.16 0.07 0.02 0.00

Cum Dir 0.00 4.04 41.60 74.96 89.05 95.38 98.11 99.30 99.75 99.91 99.98 100.00 100.00

Annual
Significant Wave Height, Hs (m)
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< 2 > 2 - 4 > 4 - 6 > 6 - 8 > 8 - 10 > 10 - 12 > 12 - 14 > 14 - 16 > 16 - 18 > 18 - 20 > 20 All TP Cum TP

< 1 0 0 0 0 0 0 0 0 0 0 0 0.00 0.00

> 1 - 2 0 0.004 0.122 0.518 1.801 1.334 0.207 0.039 0.015 0 0 4.04 4.04

> 2 - 3 0 0 0.727 3.317 8.347 18.732 5.378 0.925 0.133 0.006 0 37.57 41.61

> 3 - 4 0 0 0.050 3.485 5.193 12.147 10.474 1.854 0.152 0.017 0 33.37 74.98

> 4 - 5 0 0 0 0.235 2.456 4.583 5.436 1.260 0.111 0.002 0 14.08 89.06

> 5 - 6 0 0 0 0 0.518 2.391 2.539 0.822 0.061 0 0 6.33 95.39

> 6 - 7 0 0 0 0 0.030 1.016 1.266 0.396 0.024 0 0 2.73 98.12

> 7 - 8 0 0 0 0 0 0.276 0.685 0.218 0.013 0 0 1.19 99.32

> 8 - 9 0 0 0 0 0 0.022 0.316 0.111 0 0 0 0.45 99.76

> 9 - 10 0 0 0 0 0 0 0.096 0.067 0.002 0 0 0.16 99.93

> 10 -11 0 0 0 0 0 0 0.026 0.043 0.002 0 0 0.07 100.00

> 11 -12 0 0 0 0 0 0 0.004 0.006 0.007 0 0 0.02 100.02

> 12 0 0 0 0 0 0 0 0 0 0 0 0.00 100.02

All Hs 0.00 0.00 0.90 7.55 18.35 40.50 26.43 5.74 0.52 0.02 0.00

Cum Hs 0.00 0.00 0.90 8.46 26.80 67.30 93.73 99.47 99.99 100.02 100.02

Annual
Wave Peak Period, TP (s)

S
ig

n
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ig

h
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 H
s
 (

m
)

< 2 > 2 - 4 > 4 - 6 > 6 - 8 > 8 - 10 > 10 - 12 > 12 - 14 > 14 - 16 > 16 - 18 > 18 - 20 > 20 All TP Cum TP

N 0 0 0 0.006 0.006 0.002 0 0 0 0 0 0.01 0.01

NNE 0 0 0.017 0.017 0.009 0.002 0 0 0 0 0 0.04 0.06

NE 0 0 0.155 0.875 0.278 0.011 0 0 0 0 0 1.32 1.38

ENE 0 0.002 0.320 3.255 3.266 0.172 0 0.013 0 0 0 7.03 8.40

E 0 0 0.107 0.687 1.301 0.228 0.076 0.002 0 0 0 2.40 10.80

ESE 0 0 0.024 0.309 0.648 0.344 0.043 0 0 0 0 1.37 12.17

SE 0 0 0.017 0.191 0.616 0.366 0.048 0 0 0 0 1.24 13.41

SSE 0 0 0.017 0.141 0.714 0.551 0.048 0.013 0 0 0 1.48 14.89

S 0 0 0.015 0.133 0.859 0.944 0.141 0.041 0 0 0 2.13 17.03

SSW 0 0 0.013 0.194 1.897 5.089 2.374 0.640 0.061 0 0 10.27 27.29

SW 0 0 0.026 0.333 5.294 25.261 18.707 3.594 0.276 0.013 0 53.50 80.80

WSW 0 0 0.046 0.651 2.628 7.182 4.961 1.436 0.183 0.011 0 17.10 97.90

W 0 0 0.118 0.662 0.759 0.339 0.026 0.002 0 0 0 1.91 99.80

WNW 0 0.002 0.024 0.089 0.054 0.004 0 0 0 0 0 0.17 99.97

NW 0 0 0 0.006 0.009 0 0 0 0 0 0 0.01 99.99

NNW 0 0 0 0.006 0.006 0 0 0 0 0 0 0.01 100.00

All Dir 0.00 0.00 0.90 7.55 18.34 40.49 26.42 5.74 0.52 0.02 0.00

Cum Dir 0.00 0.00 0.90 8.46 26.80 67.29 93.72 99.46 99.98 100.00 100.00
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Figure B 7: NWW3 Wave 2 - Annual Wave Rose 
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Table B 7: NWW3 Wave 2 – Mean Wave Direction (MWD) vs Significant Wave Height Frequency Tables 

 

Table B 8: NWW3 Wave 2 – Significant Wave Height vs Wave Peak Period Frequency Tables 

 

Table B 9: NWW3 Wave 2 – Mean Wave Direction (MWD) vs Wave Peak Period Frequency Tables 

< 1 > 1 - 2 > 2 - 3 > 3 - 4 > 4 - 5 > 5 - 6 > 6 - 7 > 7 - 8 > 8 - 9 > 9 - 10 > 10 - 11 > 11 - 12 > 12 All Hs Cum Hs

N 0 0.009 0.063 0.048 0.002 0 0 0 0 0 0 0 0 0.12 0.12

NNE 0 0.031 0.415 0.755 0.204 0.009 0 0 0 0 0 0 0 1.41 1.54

NE 0 0.213 2.450 3.050 0.718 0.087 0.009 0 0 0 0 0 0 6.53 8.06

ENE 0 0.167 1.652 1.338 0.224 0.048 0.007 0 0 0 0 0 0 3.44 11.50

E 0 0.072 0.724 0.542 0.157 0.011 0.006 0.007 0.011 0 0 0 0 1.53 13.03

ESE 0 0.056 0.581 0.372 0.148 0.048 0.009 0 0 0 0 0 0 1.21 14.24

SE 0 0.059 0.579 0.326 0.115 0.056 0.006 0 0 0 0 0 0 1.14 15.38

SSE 0 0.085 0.594 0.522 0.141 0.028 0.002 0 0 0 0 0 0 1.37 16.75

S 0 0.137 0.857 0.629 0.287 0.104 0.017 0.004 0.004 0 0 0 0 2.04 18.79

SSW 0 0.551 4.226 3.283 1.114 0.340 0.115 0.026 0.007 0.004 0 0 0 9.67 28.46

SW 0 1.721 18.991 18.738 7.713 2.968 1.240 0.433 0.144 0.059 0.015 0.004 0 52.03 80.48

WSW 0 0.350 4.073 4.867 3.531 2.409 1.271 0.651 0.292 0.131 0.052 0.022 0 17.65 98.13

W 0 0.031 0.303 0.540 0.350 0.179 0.089 0.028 0.006 0.002 0.004 0 0 1.53 99.67

WNW 0 0 0.087 0.085 0.028 0.002 0 0 0 0 0 0 0 0.20 99.87

NW 0 0.007 0.048 0.019 0.004 0 0 0 0 0 0 0 0 0.08 99.95

NNW 0 0.002 0.022 0.022 0.007 0 0 0 0 0 0 0 0 0.05 100.00

All Dir 0.00 3.49 35.67 35.14 14.74 6.29 2.77 1.15 0.46 0.20 0.07 0.03 0.00

Cum Dir 0.00 3.49 39.16 74.29 89.03 95.32 98.09 99.24 99.71 99.90 99.97 100.00 100.00

Annual
Significant Wave Height, Hs (m)
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  Nearshore Wave Appendix C

Analysis 
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Nearshore Wave Analysis 

The nearshore wave climate at the locations P03 to P17 (along -10 m CD depth contour) shown in 

Figure C 1 were utilised in the long-shore sediment transport simulations (UNIBEST).  

 

Figure C 1 Nearshore Wave Climate Locations 

The associated wave roses at each location are presented below. 
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Modelling Software
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The coastal evolution modelling software used in this study is UNIBEST-CL+. UNIBEST is a software 

package developed by Deltares capable of simulating longshore and cross-shore processes and 

related morphodynamics of beach profiles and coastline evolution. It constitutes a powerful coastal 

engineering tool to be used in coastal erosion control and coastal management. 

The UNIBEST software suite consists of three separate modules: 

 UNIBEST-TC: Designed for the computation of cross-shore transport and resulting beach 

changes induced by waves, tidal currents and wind; 

 UNIBEST-DE: Designed for the computation of dune erosion during storm conditions; and 

 UNIBEST-CL+: Designed for the simulation of coastline changes due to longshore sediment 

transport gradients. The longshore transports are induced by tide and wave driven longshore 

currents. 

UNIBEST-CL+ consists of two integrated sub-modules: 

 The Longshore Transport module (LT-module) is designed to compute tide- and wave-induced 

longshore currents and sediment transports on an alongshore uniform beach with an arbitrary 

profile.  

The surf zone dynamics are derived from a built-in random wave propagation and decay 

model that transforms the offshore wave data to the coast. 

The computational procedure takes any pre-defined wave climate and tidal regime in order to 

assess gross and yearly longshore transport, seasonal variation and storm events. 

 The Coastline module (CL-module) is designed to simulate the coastline changes due to 

longshore sediment transport gradients of an alongshore nearly uniform coast on the basis of 

the single line theory. 

The CL-module is capable of modelling the morphologic effects of various coastal situations: 

 Sediment sources and sinks; 

 Headlands; 

 Coastal revetments and sea walls; 

 Groynes and breakwaters; 

 Offshore breakwaters; 

 Artificial sand by-pass; and 

 Beach nourishments. 
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The horizontal movement of the elevation contours over time is presented in this Appendix for profiles nr. 

26, 22, 18, 13 and 4 as indicated in the figure below.  
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For the profiles presented, the average yearly rates of retreat were estimated as shown in the table below. 

As the survey taken in 2017 indicates significant erosion between 2015 and 2017, likely the result of one or 

more significant storm events, the rates were estimated with and without the 2017 survey.  

It is evident that due to the significant erosion between 2015 and 2017, the average yearly retreat 

increases and almost reverses the accretion observed in the south (Profile 4). 
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Table H 1: Average retreat rates with and without 2017 survey 

Profile # 

Average retreat rate (m/year) for different elevation contours: 

Surveys from  2006 to 2015 Surveys from 2006 to 2017 

-0.5 m 

MSL 

0.0 m 

MSL 

0.5 m 

MSL 

1.0 m 

MSL 

-0.5 m 

MSL 

0.0 m 

MSL 

0.5 m 

MSL 

1.0 m 

MSL 

26 n/a 0.7 1.6 1.3 n/a 0.9 1.6 1.5 

22 2.1 2.3 2.2 1.7 2.0 2.7 2.0 1.8 

18 2.8 1.2 1.1 1.0 2.8 1.2 1.1 1.0 

13 1.6 0.6 0.3 0.1 2.1 1.1 0.3 0.1 

4 n/a -0.1 * -0.7 * -0.8 * 0.0 0.2 -0.2 * -0.4 * 

*Negative values indicate accretion 
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Executive Summary 
The sandy beach at St. Francis Bay has suffered from significant erosion events over the past few 
decades. This has effectively reduced the beach width and impacted on the recreational amenity of 
the area, as well as threatened backshore infrastructure. The 700 m long unprotected spit area has 
suffered even more aggressive erosion, with consequent loss of considerable sand material in the 
dune, and may be subject to a breach if not provided with some level of protection.  

Advisian was appointed by the St Francis Property Owners NPC (SFPO) in 2017 for the design and 
construction supervision of the second phase of the long term coastal protection and sand retention 
structures for St Francis Bay. Following the submission of the preliminary design report for Phase 2 
in February 2018, SFPO expanded Advisian’s scope of works to include a preliminary design of 
revetment structures for the Spit area.  

This revetment preliminary design report presents:  

 Basis of Design; 
 Site Characterisation;  
 An analysis of beach profile surveys; 
 Cross-shore transport assessment to establish the revetment toe level; 
 The preliminary design of a geotextile sand container, rock, and composite revetment option, 

including a plan layout and cross-sections; 
 Alignment of options with the long term coastal protection option of the SFPO; 
 The cost estimate and programme for options; 
 Recommendation and way forward.  
 
It was found that for the site conditions, a geotextile sand container option would be significantly 
more expensive than a rock or composite revetment option. It was recommended to either make 
use of a rock revetment or a composite revetment option.  
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1 Introduction 

1.1 Project Location and Background  
St. Francis Bay beach lies on the southern shores of the greater St. Francis Bay, stretching between 
the Cape St. Francis headland in the south and the Kromme river mouth in the north as shown in 
Figure 1. The sandy beach at St. Francis Bay has suffered from significant erosion events over the 
past few decades which can be attributed to the stabilisation of large headland bypass dune-fields 
during the 1970’s and 1980’s. This has led to a reduction in sediment supply to the beach which 
resulted in a rapid retreat of the shoreline. The erosion problem was worsened by the construction 
of Impofu dam upstream of the Kromme river mouth (completed in 1983) which limited the supply 
of sediments that would be flushed out during floods and deposited onto the adjacent beaches. 

 

Figure 1: Locality Map – St. Francis Bay 

The continued beach erosion has threatened to undermine beach properties and infrastructure, 
leading to the placement of rock revetments along much of the beach. Where properly maintained 
these revetment structures have provided some backshore protection but significant beach erosion 
has been experienced both in front of these structures and along unprotected areas. The 
unprotected northern most 700 m of the beach, known as the “Spit area”, is backed by a narrow sand 
dune which has experienced significant erosion over recent years (Anderson, 2008). This is a narrow 
barrier dune and is in danger of being breached, with potentially severe implications for the canal 
and Marina. 
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While a steady coastline retreat is noticeable between 2010 and 2015, it was observed that the 
northern tip of the spit retreated at higher rates between 2015 and 2017. This is shown in Figure 2. 
(Advisian, 2018) 

 

Figure 2: Spit retreat (Advisian, 2018) 

The area under investigation is covered under two phases, namely Phase 1 and Phase 2.  

Phase 1 was performed by others and was split into two separate studies. The first of these studies 
covers revetment protection design for part of the threatened coastline. The second of these 
studies covers revetment design of the entire portion of threatened coastline (including the 
portions described above) of which some of the revetment sections have been constructed by 
means rock protection. Phase 1 did not investigate mitigation of coastal erosion. 

Advisian was appointed in 2017 to undertake Phase 2, the Long Term Coastal Protection (which 
shall further be referred to as LTCP). It focusses on restoration of beach amenity along the 
coastline. The initial scope of works for Phase 2 excluded revetment type shore protection options 
and only focussed on measures to mitigate beach erosion. It covered the Spit area and focussed on 
groyne fields, beach nourishment and offshore breakwaters. The preliminary design report for the 
LTCP was submitted in February 2018. As part of this report, a shoreline evolution assessment was 
undertaken of the Spit area and highlighted the need for revetment type protection in the event of 
a significant storm event taking place prior to implementation of the proposed groyne/ 
nourishment solution in the LTCP report. In October 2018 SFPO expanded the Phase 2 scope of 
works to include a preliminary revetment structure design for the Spit area.  
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1.2 Scope of Work (Revetment Preliminary Design) 
A Preliminary Design of a revetment solution along the spit area will be undertaken that will be 
incorporated within the Advisian Phase 2 coastline stabilisation solution. 

The Preliminary Design will consider the protection of approximately 670m by investigating the 
following three options:  

a) Rock revetment option 
b) Geotextile sand container (GSC) option;  
c) Combination of the above.  

The project scope of work is outlined below:  

 Preliminary Design Report, which includes: 
 Basis of design and preliminary design; 
 Cost comparison; and 
 High level programme of the three options. 

 Preliminary design sketches for (a) a rock revetment option, (b) a geotextile sand container 
option and (c) a combination of (a) and (b). They include: 
 One general layout which applies for all three options. 
 One cross-section for each of the three options. 

In order to achieve the above this report is split into the following chapters:  

 Basis of design; 
 Site characterisation;  
 Storm induced beach erosion; 
 Preliminary design; 
 Recommendations; 
 The way forward. 
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2 Basis of Design 

2.1 Units 
SI Units are adopted throughout the drawings, calculations and documentation. 

2.2 Chart Datum Reference  
All levels in maritime works shall be relative to Chart Datum (CD) which is the Lowest Astronomical 
Tide (LAT) in all ports in South Africa. For this study CD is 0.836 m below the Mean Sea Level (MSL) 
or Land Levelling Datum (LLD). 

2.3 Coordinate System  
The coordinate system used in this study is the UTM, Zone 34H, spheroid WGS84. 

2.4 Design Life 
The design life of the rock revetment structures is 50 years. A design event with a return period of 
100 years has been selected for design of both the rock revetment structures as well as the GSC 
revetment structures. This event has a probability of occurring or being exceeded at least once of 
approximately 37% during the structure design life.  

Little to no degradation is expected to rock material within a 50 year design life and hence the design 
can be engineered to meet the design life. In the case of geotextile however the following must be 
considered:  

 Exposed geotextile material may experience degradation due to UV light; 
 There is uncertainty in the accuracy of design equations; 
 GSC are more prone to vandalism. 

These concerns have been documented in literature and are understood by suppliers. These factors 
therefore make it difficult to establish a medium to long term design life for geotextile based 
structures. Therefore, no specific design life can be guaranteed.  

2.5 Design standards 
Marine works and coastal protection have been designed in accordance with the following codes 
and guidance documents:  
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2.5.1 Codes: 
 BS 6349-1:2000. British Standards for Maritime Structures: Part 1 Code of practice for general 

criteria. 

2.5.2 Best Practice Guidelines  
 The Rock Manual: the use of rock in hydraulic engineering (2nd edition), C683, CIRIA. London 

(CIRIA, CUR, CETMEF, 2007). 
 Wave overtopping of sea defences and related structures: Assessment Manual. Environment 

Agency, UK www.overtopping-manual.com  (EurOtop, 2007). 
 Coastal Engineering Manual, US Army Corps of Engineers, 2003. 
 Geosystems Design Rules and Applications, Deltares, Delft, 2013 
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3 Site Characterisation 

3.1 Beach Profiles 
3.1.1 Historic Surveys  
Maarschalk & Partners undertook beach profile surveys between 2006 and 2015, and again in 2017. 
Additional surveys along the spit were undertaken by Allen Nicholson Survey in 2017 and 2018. Table 
1 presents the months of the year when surveys were undertaken. The highest frequency of surveys 
was during 2007 and 2009. 

Table 1: Beach Profile Surveys undertaken between 2006 and 2018 

Month  Year

2006  2007  2008  2009  2010 2011 2012 2013 2014 2015  2017  2018 

Jan             

Feb    

Mar          

May         

Jun     

July         

Aug        

Sep        

Oct           

Nov             

Dec           

 

3.1.2 Spit Profile Variations Over Time 
Profiles of the Spit’s beach taken between 2006 and 2017 were compared to evaluate the fluctuations 
in the beach profiles over time in the LTCP Report (Advisian, 2018). The approximate short term 
variation envelopes for the profiles and erosion/ accretion trends were identified. 

Based on the standard deviation of the data, the short term horizontal excursion is in the order of 
15 m. Linear trend lines fitted through the data points indicate a long term erosion trend of between 
10 m and 20 m over 11 years, thus on average about 1.5 to 2 m per year (Advisian, 2018).  

The beach profile evaluation between 0 m CD to 3 m CD found that vertical variation in beach level 
between surveys could reach up to 1.3 m.  
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Between January 2017 and March 2018 Allen Nicholson undertook three surveys along the Spit. One 
survey was undertaken prior to a large storm erosion event, one shortly after the event and the third 
in March 2018. From the surveys it is further evident that the northern part of the Spit (Section 1 – 
4) is experiencing continuous erosion while the southern part (Sections 4A - 5) showing signs of 
recovery. The beach level vertical variation was found to be similar to that mentioned in the LTCP 
Report (Advisian, 2018) as well as PRDW’s (PRDW, March 2015) future erosion assessment which 
indicated seasonal variation of approximately 1.5m. 

 

Figure 3: Spit Survey Profiles 2017 to 2018 (Source: Allen Nicholson Surveyor). 

 

Figure 4: Beach erosion and recovery profiles (Source: Allen Nicholson Surveyor). 
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3.1.3 Beach profile characteristics 
The maximum beach elevation measured along the back of the beach over the last 11 years occurred 
mostly along the southern and northern stretches of coastline and varied between +2.5 m and +3.5 
m MSL (+3.3 to +4.3 m CD).  

The slope of the beach above mean sea level was on average between 1 in 15 and 1 in 20.  

3.2 Grain Size of Beach Sand 
Sediment surveys of the offshore seabed, beach and estuary were undertaken by ASR (2006). It was 
found that the beach sand and sand in the shallow sub-tidal areas is mostly of similar grain size 
along the beach. The local bathymetry is also likely to influence the distribution of the sediment in 
the cross-shore direction, with finer sediments accumulating in the deeper areas according to ASR 
(2006). According to the (Entech, 2002) sand source report the average median grain size, D50, of the 
upper beach was found to be 0.18 mm and the lower beach was 0.22 mm. 

3.3 Water Levels 
3.3.1 Tidal Levels 
Tides on the Southern African coasts are regular, semi-diurnal and their range seldom exceeds 2.2m. 
Tidal planes are provided at the South African ports by the SA Navy Hydrographer (2007). St Francis 
Bay is situated mid-way between Knysna and Port Elizabeth Port. The tidal planes at Port Elizabeth 
(Table 2) were adopted for this project. 

Table 2: Tidal Levels (in meters CD) of Port Elizabeth (The SA Navy Hydrographer, 2017) 

Location LAT MLWS MLWN ML MHWN MHWS HAT 

Port Elizabeth 0 0.21 0.79 1.04 1.29 1.86 2.12 

3.3.2 Extreme Water Levels 
For the extreme water level, the effects of sea level rise for the 50 year design life of the coastal 
structures, as well as the storm surge corresponding to the 100 year Average Return Interval (ARI) 
was superimposed onto the Mean High Water Spring Tide (MHWS). A storm surge analysis and sea 
level rise projects were undertaken in the Preliminary Design Report (Advisian, 2018). Table 3 
provides the extreme water level. 
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Table 3: Extreme Water Levels 

Parameter Water level including SLR 

Tide Level (MHWS) +1.86 m CD 

Storm Surge (1:100) 0.80 m 

Sea-level rise 0.26 m 

Total Water Level +2.92 m CD 

3.3.3 Design Water Levels 
Design Still High Water Level was defined based on the combination of tide, surge and sea level rise 
resulting in +2.92 m above CD (Table 3). Design Still Low Water Level was defined as LAT (0.00 m 
CD).  
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4 Storm Induced Beach Erosion  
Short term cross-shore erosion is typically the consequence of extreme wave events, where sediment 
is mostly temporarily (mostly) transported seaward. During calmer conditions, the beach profile 
typically tends to recover as the sediment is shifted towards the shoreline and deposited on the 
beach. 

The estimated extent of beach recession due to an extreme event was used in the LTCP Phase 2 
preliminary design (Advisian, 2018) to determine the minimum beach width required to 
accommodate such an event without impacting the landside boundary.  

Preliminary simulations of storm induced changes to the beach profile were carried out using 
SBEACH (Simulation of storm induced BEAch CHange) during the Preliminary Design (Advisian, 
2018). SBEACH describes the impacts of storms (short-term events) on upper and lower beach 
profiles.  

The typical beach profile and sediment characteristics along St Francis shoreline were utilised to 
determine the expected beach recession. SBEACH was used to inform the minimum beach width 
required to maintain a useable beach after a storm event. 

The initial beach profile (pre-storm) utilised to estimate short term erosion is shown in Figure 5.  

 

Figure 5: Initial pre-storm profile utilized in SBEACH simulations 

The beach profile was based on the existing beach profile characteristics (Section 3.1.3). The highest 
elevation of the beach profile was adopted as +3 m MSL (+3.8 m CD) with a 1 in 20 slope to MSL 
(+0.836 m CD). The sub-aqueous section of the profile (below MSL) was assumed to be similar to 
the equilibrium beach profile based on Dean’s equation (Dean, 1991): 
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4.1 Estimated short term erosion 
The estimated cross-shore eroded profiles resulting from the SBEACH model simulations for the 1 
year and 100 year ARI, with and without sea level rise (SLR), are presented in Figure 6. 

 

Figure 6: SBEACH storm erosion results (with and without SLR) (Advisian, 2018) 

If SLR is not considered, the estimated recession of the beach crest (+3.8 m CD) ranges between 5 
and 15 m. However, with SLR over 50 years, the recession increases to between 15 and 25 m with 
overwash of sediment reaching almost 40 m landward.  
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5 Preliminary Design 
Revetments consist of shore-parallel structures designed to hold the coastline and to protect 
onshore structures behind them from wave impact, overtopping and erosion damage. As mentioned 
earlier in this report a study had already been conducted by Advisian to establish beach erosion 
mitigation measures in the form of a groyne field as well as beach nourishment. In addition, the 
previous study showed that a revetment will be required at the Spit area if there is a delay in 
construction of the groyne fields and beach nourishment as the coastline will be subject to erosion 
during this period. The client has indicated that the construction of the revetment at the Spit will be 
undertaken during the implementation of the LTCP solution and not prior to it. 

This study identified three options to be analysed as potential remedies against wave attack: 
 Rock revetment option. 
 Geotextile sand container (GSC) option 
 Combination of the above 

This chapter presents the preliminary design of both the rock revetment and geotextile sand 
container options as well as a composite revetment section to protect the Spit. The following 
elements are discussed for each of the three options: incorporation of this design solution into the 
full Phase 2 LTCP solution (this implies that the revetment design takes cognisance of the groynes 
and beach nourishment protection solution and they act as one integrated defence system). One 
typical cross section for each of the options has been developed as well as one general layout plan 
for reference. 

5.1 Incorporation of revetment into overall layout  
The revetment solution will be incorporated within Area 1 of the general layout plan, developed 
during the preliminary design of the LTCP Study (Advisian, 2018) as shown in Figure 7 below. In this 
manner a single layout is obtained showing the spatial relationship between the groyne fields, beach 
nourishment and the revetment structures. The revetment will be constructed at the back of the 
beach along the existing Spit and the beach will be nourished on the ocean side of the revetment 
thereby extending the beach width by 40 m. The revetment is therefore seen as a last line of defence 
to prevent the Spit from breaching during consecutive storm events. 
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Figure 7: General Layout Plan (Advisian, 2018) 

It is assumed that the construction sequence of LTCP will commence with the construction of the 
groynes to reduce the loss of sediment when the beach is nourished. Beach nourishment will then 
be undertaken by widening the beach by 40 m as recommended in the LTCP Report (Advisian, 2018). 
Lastly the revetment will be installed to allow for construction in the dry and to allow easy access to 
the trucks transporting the materials to the Spit. The beach crest level is located at 3.8 m CD 
(Section 4.1). 

5.2 Design Waves 
The extreme wave conditions used as input for the design of the revetment were based on depth 
limited conditions as defined in the CEM and based on (Weggel, 1972). 

	

 

Where: 

  : Breaking wave height 

  : Breaking depth 

  : Seabed slope (+2.5°) 
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With the wave calculation it was assumed that the 40 m beach width has eroded away and the beach 
crest has dropped in level from +3.8 m CD to +2.3 m CD. In order for this erosion to be achieved 
two 1:100 year events are required such as two 1:100 storm conditions. The wave breaking depth is 
therefore 0.62 m. 

A summary of the design conditions is presented in Table 4. 

Table 4: Extreme wave conditions (100 year ARI) based on depth-limited conditions 

Seabed Elevation (m CD) SWL (m CD) Total water depth (m) Hm0b (m) TP (s) 
+2.3 2.92 0.62 0.65 11.8 

5.3 Revetment Toe Level 
The beach profile evaluation undertaken in Section 3.1.2 indicates that the expected beach level 
variation due to seasonal and storm events could be up to approximately 1.5 m. The toe of the 
revetment will therefore be placed 1.5 m below the crest level of the beach. 

3.8 m CD -1.5 m = 2.3 m CD 

It is expected that regular beach maintenance will be undertaken post storm events to prevent the 
beach level from dropping below the revetment toe level of +2.3 m CD.  

5.3.1 Crest Level 
Erosion due to waves at the Spit could occur from two mechanisms. The first is when wave 
overtopping occurs when the beach has been eroded away due to storm events (two 1:100 year 
events) causing the lowering of the breach crest level and allowing waves to break against the 
structure. The second mechanism is when the beach crest level is above the design water level 
causing waves to break on the beach slope and the wave run- up reaching the Spit (revetment is 
buried). The revetment crest level will be governed by the most conservative of the following two 
scenarios. 

For mechanism 1 it is assumed that the 40 m beach has eroded away and the beach level has 
dropped to +2.3 m CD.  
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 Rock revetment: 

Using equation 6.6 of the Overtopping Manual and limiting the rate of overtopping to 
5 l/s/m results in a revetment crest level of +3.5 m CD (EurOtop, 2016).  

 Geotextile Sand Container Revetment: 

Using equation 5.13 of the Overtopping Manual and limiting the rate of overtopping to 
5 l/s/m results in a revetment crest level of +4.2 m CD (EurOtop, 2016).  

For both options, the revetment crest level would fall below or near the same level as the beach crest 
level and may result in wave run-up passing over the revetment when the beach has not been 
eroded.  

For mechanism 2, the beach crest level of 3.8 m CD is maintained and the beach has a slope of 
approximately 1:25. The significant wave run-up (R1/3) for irregular wave is calculated using the CEM 
equation II-4-31. Wave run-up is the maximum elevation of wave uprush above the still waver level. 
The still water level of 2.92 m CD was used (100 year ARI). 

 

Figure 8: Wave run-up definition 

 

CEM equation II-4-31 

 

H0 is the deep water significant wave height, ξo is the Surf similarity parameter. 

 

CEM equation II-4-1 

 

Lo is the deep water wavelength. 
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For the extreme wave height estimates established in the LTCP Report (Advisian, 2018), the wave 
run-up levels were calculated and are presented in Table 5 below.  

Table 5: Estimated wave run-up level for various Extreme wave height ARIs  

ARI (yr)  H0 (m)  TP (s)  Rs (m)  Rs Level 
Reached 
(m CD) 

1  3.6  10.9  2.1  5.0 
25  5.2  11.5  2.7  5.7 
50  5.6  11.7  2.9  5.8 
100  5.9  11.8  3.0  5.9 

Table 5 shows that if the revetment is buried below the beach crest level, the wave run-up would 
pass over the revetment and could run over low lying sections of the dunes along the Spit. This could 
result in sediment being deposited inside the canal and erosion of the dunes. 

The revetment crest will be placed 1 m above the design beach crest level to stop wave run-up and 
reflect it back towards the sea. The revetment crest level would therefore be at +4.8 m CD. Further 
refinement of the crest level would be undertaken during the Detailed Design stage. 

5.4 Rock Revetment Option 
5.4.1 Armour Stability  
Armour stability was calculated based on the Van der Meer and Van Gent shallow water equations 
(CIRIA/CUR/CETMEF, 2007). 

The input design parameters for the rock armour stability calculation are listed in Table 6.  
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Table 6: Rock armour design parameters – Section at 2.3 m CD 

Parameter Abbreviation Value 
Seabed elevation h +2.3 m CD 
Design High Water Level DHWL +2.9 m CD 
Significant wave height HS  0.65 m 
Spectral wave period Tm-1,0 10.8 s 
Density of sea water ρs 1,025 kg/m3 

Density of rock ρr 2,650 kg/m3 

Number of waves in 6h N 2104 
Damage parameter Sd 3 
Notional permeability P 0.1 
Armour slope cot α 1V:1.5H 
Median rock mass  W50 238 kg 

The required median rock size is 238 kg. The nearest standard rock grading for the scour 
protection from the European EN 13383 standard grading requirements in the Rock Manual 
(CIRIA/CUR/CETMEF, 2007) is 300-1000kg. This deemed to be too large and a non-standard 
grading in accordance with the Rock Manual is selected as the rock armour. 

The rock grading requirements are provided in the table below: 

Table 7: Rock Class: EN 13383 Standard Grading Requirements 
Class Designation ELL NLL NUL EUL Mem 

Passing Requirements kg <2% kg <10% kg >70%kg >97% kg Lower limit kg Upper Limit 

90-390 37 90 390 630 195 290 

 

Definitions 

 ELL: Extreme Lower Limit 
 NLL: Nominal Lower Limit 
 NUL: Nominal Upper Limit 
 EUL: Extreme Upper Limit 

The width of the revetment crest is defined as 3 x Dn50 rocks and toe width was defined as 3 x Dn50 
rocks as per recommendations of (CIRIA/CUR/CETMEF, 2007) and (USACE, 2002).  



  
 
 
St Francis Property Owners 
St. Francis Bay Beach Long-Term 
Coastal Protection Phase 2 
Spit Protection: Preliminary Design 
Report 

 

 

 

Advisian   24 
 

If the selected rock grading is not locally available, a similar grading may be proposed for approval 
by the Engineer. 

5.4.2 General Layout Plan & Rock Revetment Cross Section  
A general layout plan and typical cross section for the rock revetment is shown below and 
provided in Appendix A. All three revetment option will make reference to the same general layout 
plan as the same setting out line will be used.

 
Figure 9: General Layout Plan 

 
Figure 10: Typical Revetment Section  
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5.5 Geotextile Sand Container (GSC) Option 
 

GSC stability was calculated using Geosystems Design Rules and Applications, Deltares, Delft, 2013 
which is largely based on Pilarczyk’s equations for geo-systems. 

The input design parameters for the stability calculations are listed in Table 8.  

Table 8: GSC design parameters – Section at 2.3 m CD 

Parameter Value Unit 
Sea Water Density (ρw): 1024 kg/m3 
Sand Density (ρs): 2400 kg/m3 
Hs 0,65 m 
Tp 11,80 s 
Design Water Level 2,92 mCD 
Crest Level 4,80 mCD 
Freeboard (Rc) 1,88 m 
Lo 217,40 m 
Porosity of fill (n) 0,45 - 

The required length of the GSC was 1.9 m. for a 1:1 slope.  

It must be noted that GSC technology is relatively young and that design guidelines and codes for 
GSC are still being developed. As such, no generally accepted design equations are currently 
available for a single layer GSC revetment and therefore there is an inherent risk associated with the 
use of this type of solution. 
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5.5.1 GSC Revetment Cross Section  
It is generally recommended to apply GSC revetment structures as a double layer section, 
especially in instances where the revetment will be exposed to a harsh wave environment. A single 
layer may be considered under the following circumstances:  

 Limited exposure to wave action; 
 Fairly mild wave climate; 
 Buried/ hidden protection; 
 Temporary protection. 

As the revetment is expected to be buried for most of its use and to reduce the cost of the GSC 
revetment only a single layer of GSCs will be used. In South Africa, GSCs have to date only been 
constructed as a double layer system (as confirmed by a manufacturer) due to the previously 
mentioned performance uncertainties of a single layer system.  

If a single layer system will be implemented, it is recommended to undertake physical modelling 
during the Detailed Design stage to confirm stability of the proposed system. A beach 
maintenance plan would also need to be implemented to ensure that the design beach profile is 
maintained. 

A typical cross section for the GSC revetment is shown below and provided in Appendix A. The 
revetment option will be implemented along the same setting out line as indicated in Figure 9 in 
Section 5.4.2 above.  

SFPO have already purchased 120 no. 3PL 7.5m x 2.3m by 0.625m GSC. These containers can be 
incorporated into the single layer GSC cross section. The 120 GSC will be used within the crest of 
the revetment while the rest of the revetment will consist of smaller 2.3m x 2.3m x 0.625m 
containers.  

 

 
Figure 11: Typical GSC Section  
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5.6 Composite Revetment Option 
 

SFPO have already purchased 120 no. 3PL 7.5m x 2.3m by 0.55m GSC. These containers could be 
incorporated into the rock revetment section in the following two ways: 

 

 Firstly (Composite 1) by replacing the rock crest level with 2 GSCs. The expected fill 
dimensions of the containers are 7m x 2m x 0.625m. The 120 available GSCs would be 
sufficient to cover 420m of the approximately 670m requiring revetment protection. An 
additional 72 GSCs would need to be purchased to cover the remaining 250m of the Spit 
using this composite section. Therefore, for this section the entire length of 670m consists 
of a section which has a rock toe and slope, while the crest is from GSCs. This includes the 
client’s existing 120 GSCs. Total GSCs needed are 192. 

 

 Secondly (Composite 2), the first 420m of revetment will consists of Composite 1. This 
includes the client’s 120 GSC. The remaining 250m of the length will consists only of rock.  

A typical cross section for the composite revetment is shown below and provided in Appendix A. 

 
Figure 12: Typical Composite 1 Section 
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5.7 Estimated Quantities  
The approximate quantities of material required for the preliminary design is provided in Table 9 
below. 

Table 9: Estimated quantities 

Option Rock GSC Composite 1 Composite 2

Rock W50=100kg (m3) 4,300  ‐  2,550  3,175 

Geotextile Filter Layer (m2) 6,900  6,700  6,850  7,100 

GSC (7m x 2m x 0.625m filled) (EA) ‐  120  192  120 

Sand Containers (2m x 2m x 0.625m filled) 
(EA) ‐   1,255  ‐  ‐ 

Excavation (m3) 2,050  2850  2,050  2,050 

Backfill (m3) 4,300   3,900  4,500  3,900 

5.8 Cost Estimates 
The cost estimates are provided in Table 10 for the revetment options. Rock could either be sourced 
locally near Humansdorp or imported to St Francis from quarries near Port Elizabeth. It is known that 
the local quarry produces a certain fraction of rock which may be too tabular in shape and which 
may not be suitable for the marine structures or may require the weight to be adjusted slightly. 
Further investigations will need to be undertaken to determine the suitability of the rock produced 
at the quarries. For the cost estimate it was assumed that the rock would be sourced from local 
quarries.  

Costing was based on the following assumptions: 

 All rates are exclusive of VAT 

 Supply of rock: R 238/t. Rock prices are based on a quotation received in November 2017 
from the nearby SupaCrush Quarries, with no guarantee of rock suitability (size, shape and 
material) for marine construction. These prices have been escalated by 8% to account for 
inflation. 

 P&Gs: 25% 

 Contingency: 10% 

 It is assumed that there are no additional fees outstanding on the 120 GSCs ordered by the 
client and no allowance has been made for delivery of these GSCs. 
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Based on the above assumptions the Total Project Cost for each of the Options are provided below: 

Table 10: Estimate of Total Cost 

Option Description Cost 
Rock Revetment Entire length of 670m consists of rock only R5,700,000

GSC Entire length of 670m consists of GSC only. This 
includes the client’s existing 120 GSCs. 

R7,000,000

Composite 1 
Entire length of 670m consists of a section which 
has a rock toe and slope, while the crest is from 
GSCs. This excludes the cost of the clients already 
procured 120 GSCs. Total GSCs needed are 192.   

R5,100,000

Composite 2 
250m of the length consists only of rock. The 
remaining 420m consists of Composite 1. This 
excludes the cost of the client’s already procured 
120 GSCs. 

R5,000,000

 

5.9 Construction Duration 
The approximate construction duration for the various options are provided in the Table 11 below. 
The groyne construction and beach nourishment would need to be undertaken concurrently.  

Table 11: Estimated Construction Duration 

Option Lead time 
(months) 

Mobilisation 
(months) 

Revetment 
Construction 
(months) 

Demobilisation 
(months) 

Total Construction 
Duration (months) 

Rock 
Revetment 

1 0.5  3 0.5 5 

GSC 
Revetment 

2 1 4 0.5 7.5 

Composite  2 1 4 0.5 7.5 
Note: Lead time and mobilisation may overlap with groyne construction and beach 
nourishment of the LTCP solution. 
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5.10 Advantages and Disadvantages of Options 
A summary of the advantages/disadvantages for each option described in the previous sections are 
presented in Table 12. 

Table 12: Summary of advantages/disadvantages for each option 

OPTION ADVANTAGES DISADVANTAGES 
1. Rock revetment 

solution 
 Guaranteed design life 
 Shorter construction duration 
 More environmentally friendly 
 Proven to work efficiently along St 

Francis Bay when properly 
designed and maintained. 

 Less aesthetically attractive 
 More construction vehicles required 

on beach  

2. Geotextile sand 
container 
revetment 

 Soft solution (no hard structures) 
 More aesthetically attractive 
 Easily disassembled 
 Less construction vehicles required 

on beach 
 Procured GSCs are available for 

use 

 No design life guaranteed and tends 
to be short term solution in harsher 
wave conditions. 

 Highest cost 
 Longer construction duration 
 More complex constructability 
 More maintenance required 
 Vulnerable to vandalism 

3. Composite  More aesthetically attractive 
 Procured GSCs are available for 

use 
 Lowest cost 

 Longer construction duration 
 More maintenance required 
 Vulnerable to vandalism 
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6 Conclusions and Recommendations 
The following conclusions are drawn from the above study: 

Costing in order of cheap to expensive are as follows: 

Cost (cheapest to 
most expensive  Option 

1 Composite 2: 250m of the length consists only of rock. The remaining 
420m consists of GSCs only. This includes the client’s 120 GSCs. 

2 
Composite 1: Entire length of 670m consists of a section which has a rock 
toe and slope, while the crest is from GSCs. This includes the client’s 
existing 120 GSCs. Total GSCs needed are 192. 

3 Rock revetment only 

4 Single layer GSC 

 The proposed single layer GSC revetment is more expensive than a rock or composite revetment 
and may require physical modelling to confirm the that a single layer of containers could be 
utilised.  

 GSC technology is relatively young and design guidelines and codes for GSC are still being 
developed. As such, no generally accepted design equations are currently available for single 
layer GSC revetments and therefore there is an inherent risk associated with the use of this 
technology. While there are cases of GSCs being used for 20+ years of coastal protection, there 
are still uncertainties regarding the design life.  

 St Francis Bay currently uses approximately 2km of rock revetment to protect infrastructure, 
properties and part of the spit. While some sections have partially collapsed at St Francis, when 
designed properly and maintained, rock revetments are a proven cost-effective solution however 
it may be aesthetically less pleasing to the community.  

 A composite revetment may look more appealing however it will require more maintenance than 
a rock revetment. 

 The Composite 1 option will have a more uniform appearance (more aesthetically attractive 
appearance) than the Composite 2 option.  

Based on the cost comparison it is recommended that either the rock revetment or one of the 
composite revetment options be selected by SFPO.   
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7 The Way Forward 
As this report forms part of the larger Phase 2 study, the following is suggested:  

1) The client is to review the report and provide his comments with regards to any preferences 
from an EIA perspective, legal, cost, social etc.  

2) It is understood that portions of this report will be used for the EIA. It is therefore important 
that the record of decision be made available to Advisian for design development.  

3) Detailed design of revetment; 
4) Update beach nourishment design based on sand source investigation (to be undertaken by 

SFPO); 
5) Produce detailed design drawings. 

The following additional studies and investigations will be required to complete the detailed design 
and/or prior to the construction of the preferred solution which is not part of the current study: 

a) Suitability study of rock sources; 

b) Sand source investigation; 

c) Environmental Impact Assessment.  
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