
 
PURPOSE OF REPORT To provide the Comhairle with an update on matters associated with 

the publication of the South Ford Hydrodynamic Study and to seek 
authority for a plan of action. 

 

COMPETENCE 
1.1 There are no legal, financial or other constraints to the recommendations being 

implemented. 

SUMMARY 
2.1 In October 2008, Michael Russell, then Minister for the Environment, announced grant 

funding for the amount of £200,000 from the Scottish Government for a hydrodynamic 
study of the South Ford area.  

2.2 The Study is managed by a Joint Client Group (JCG) consisting of Comhairle nan Eilean 
Siar, the University of Aberdeen, Scottish Natural Heritage, SEPA, the Iochdar Flood Action 
Group and is chaired by former councillor Peter Carlin. 

2.3 The objective of the research study was to establish the cause and effect linkages between 
coastal processes and coastal erosion/flooding. It has demonstrated what the risks of 
coastal erosion/flooding are, in terms of probability and consequences, to people and 
assets on the coast and what effect possible interventions would have on managing that 
risk. It has also identified the options which would effectively manage these risks. 

2.4 A public consultation meeting was held in Iochdar, South Uist on 23 November 2011. The 
public meeting was intended to contribute to the report for the Study.  

2.5 The final report of the Study has been published and copies are available in the Members’ 
Lounge. The Study report can be downloaded from the Coast Hebrides website at 
www.coasthebrides.co.uk. A summary of the results of the Study is described in the body of 
this report.  

2.6 The Study has made recommendations in respect of what should be done to reduce the 
risk to life and property in the future. The key measures that have been identified are listed 
in terms of affordability and efficacy and are presented in a hazard management matrix 
(Table 1). These range from the most expensive option of replacing a significant section of 
the South Ford Causeway with a bridge to a range of relatively inexpensive soft-
engineering options. The JCG has left it to the Comhairle to select which of these options 
they wish to pursue. 

   RECOMMENDATIONS 
3.1 It is recommended that the Comhairle: 
 (a) note the South Ford Hydrodynamic Study Final Report; and 
 (b) agree that authority be delegated to the Director of Technical Services, in 

consultation with the Chief Executive, Storas Uibhist, as the majority 
landowner, and the Iochdar Flood Action Group, or any other such group that 
can effectively represent residents of the South Ford area, to develop a plan 
of action based on the recommendations made by the Study, including, where 
appropriate, marking further representation to Scottish Ministers.  
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INTRODUCTION 
 
4.1 The final report of the South Ford Hydrodynamic Study has been published and submitted 

to the Scottish Government. The research consisted of seven objectives which were 
addressed by posing four main questions, the answers to which form the conclusions of the 
report. The report is supported by eight detailed supplementary reports which are listed as 
appendices. Recommendations for further action are made in terms of affordability and 
efficacy and are listed in a hazard management options matrix. A description of each 
identified option is provided together with the respective recommendation. 

 
 OBJECTIVES 
5.1 The research at South Ford consisted of seven objectives: 

1. To quantify the physical changes in the coastal landscape of the South Ford; 
2. to make a specific study of Gualan Island with the purpose of establishing its past 

history of change, its present status and likely future changes; 
3. to undertake a hydrodynamic and sediment transport modelling study for the South 

Ford; 
4. to evaluate the long-term significance of commercial and private sand and gravel 

removal from local beaches; 
5. to reconstruct a history of past extreme weather and flooding events in order to place 

into context the storm of January 2005; 
6. to provide an assessment of coastal flood risk; and 
7. to evaluate the various options for hazard management. 

 
KEY QUESTIONS AND CONCLUSIONS 

 
6.1 Four key questions: 

1. What are the cause and effect linkages between coastal processes and coastal flooding 
within the South Ford area for the period prior to 1984 (i.e. before construction of the 
causeway) and separately for the period post-1984 (i.e. after causeway construction)? 
 
For the period prior to 1984, the reports conclude that: 

• Isolated areas of machair located on islands across the South Ford point to a 
formerly more extensive machair surface that existed during historical times and 
which has almost disappeared due to rising seas and storm erosion. 

• Gualan Island experienced greater coastal erosion and retreat between 1946 
and1984 than it did between 1984 and 2005. 

• There is quite clear air photographic evidence of widespread wave overtopping of 
Gualan Island during the early 1960s. 

• Since AD 1805, there has been a sustained northward extension and growth of 
Gualan Island with the greatest northward growth having accompanied the January 
2005 storm. Since the 1870s, there has been an eastward retreat of the Atlantic 
shoreface of Gualan Island in the order of 100 metres. 

• Sometime during the early 19th century, there was large-scale and extensive sand 
drifting at Lionacleit that resulted in the blockage of pre-existing tidal inlets and 
which ultimately led to the production of drainage ditches. Subsequently, the 
Lionacleit coastline has experienced significant coastal erosion. 

• During the 1960s, 70s and 80s the practice of removal of sand and gravel from 
west-coast beach areas and from South Ford was widespread. This practice, now a 
rare occurrence, undoubtedly contributed to accelerated coastal erosion and retreat 
during this time interval and perhaps also, half a century later, is still a factor 
influencing present processes and rates of coastal erosion. 



For the period post-1984 (i.e. after the construction of the South Ford causeway) the 
reports concludes that: 

• There has been acceleration in the rate and magnitude of coastal erosion on the 
south coast of Benbecula at Lionacleit. 

• Parts of the South Ford basin have experienced significant sediment infilling. This 
includes the near-blockage of flow between Loch Bi and South Ford. In general 
there has been a build-up of sediment along the south side of South Ford 
particularly in the lee of Gualan Island. The channel between the southern end of 
Gualan Island and South Ford has also experienced significant infilling with 
sediment. 

• The effects of sea level rise and winter storminess, together with local extraction of 
sand and gravels from beaches have together contributed to recent coastal erosion. 

• Since 1984 there has been a northwards extension of the sand and gravel spit at 
the northern end of Gualan Island. 

• On Gualan Island erosion has occurred along the entire length of the Atlantic edge 
with the greatest area of 30 metres of cliff retreat in the north. 

• Dune vegetation is absent from the central part of Gualan Island where the Atlantic 
edge has experienced 20 metres of retreat. This area was breached by the January 
2005 storm. 

• Since 1984 there has been a vertical growth of coastal dunes at the south end of 
Gualan Island that, by 2005, was sufficient to prevent wave overtopping during the 
January 2005 storm. 

2. What was the role of the South Ford causeway in the flooding associated with the 2005 
storm? 

• Modelling of the January 2005 storm shows the extent of flooding to be greater with 
the causeway present than without the causeway. 

• Modelling of the 1984 hydrodynamics with the causeway present shows on a rising 
tide increased current speed in the channel between Gualan Island and south coast 
of Lionacleit than without the causeway. 

• The causeway was a factor which contributed to the flooding but it was not the only 
one. Other factors included: 
1. Sediment build-up and infilling along the southern side of the South Ford. 
2. Long-term detrimental effects of beach sediment removal for commercial and 

private purposes. 
3. Exceptionally low atmospheric pressure associated with the January 2005 storm 

that contributed significantly to the raising of the sea surface. 
4. The occurrence of a severe part of the storm during high astronomical tidal 

conditions.  

3. What are the risks of coastal erosion/flooding, probability, and consequences to people 
and assets? 

• Analysis of daily weather records for the period AD 1869 –present showed the 
former occurrence of eight exceptional storms with seven (7) of these having 
occurred between 1869-1881. All of these events were associated with air 
pressures lower than during the January 2005 storm and all were at least as long-
lasting (in one case longer) as the January 2005 storm. Only one other equivalent 
event (December 1982) occurred during the 20th century. 

• Present trends in winter storminess across the northern North Atlantic do not show 
signs of any long-term increase – despite global warming. Similar patterns are 
evident in the records from North Atlantic wave buoys. The observed patterns of 
monthly storminess, however, show that since 1970 an exceptionally stormy month 



occurs during winter once every 5 – 7 years the most recent example of this being 
December 2011.  

• Although the January 2005 event was the worst storm in living memory, there were 
equally severe events between 1869 and1881. 

• Modelling of varying degrees of severity of breach scenarios in the centre of Gualan 
Island shows increased wave heights in the eastern part of the South Ford. 

 
Predictions of rising sea level together with field observations point to the likelihood of the 
central part of Gualan Island being overtopped by winter storm waves increasingly 
frequently. Modelling research shows this effect very clearly. A breached Gualan Island in 
the future would make the coastline around South Ford increasingly vulnerable to storm 
waves.  

4. What effect would there be of possible interventions in managing the risk? 

• The channel between Loch BI and southern Gualan Island needs to be 
dredged/excavated in order to enable the culvert that connects the two areas to 
function efficiently. If this is not done, the southern area of the South Ford will 
continue to fill with sediment and the exchange of water between Loch Bi and South 
Ford will be further impeded.  

• Linked to the above, it would make sense that the central area of Gualan Island is 
replenished with beach materials – this will represent a long-term commitment to 
prevent breaching of the barrier island. 

• The creation of an additional number of culverts beneath the causeway would have 
negligible impact on reducing flood risk. 

• To reduce the extent and height of flooding in the event of a similarly severe storm 
to that experienced in January 2005 it would require the construction of a bridge ca. 
250 metres in length to replace the central section of the causeway. 

 
RECOMMENDATIONS 

 
7.1 The options for hazard management are outlined in Table 1. Of these, the causeway bridge 

construction is the only high-cost and high-impact intervention. One high-impact and 
medium-cost measure that is proposed is the replenishment of the central part of Gualan 
Island with beach sand extracted from the area of South Ford adjacent to the exit point of 
Loch Bi. Removal of sand from this area would have the further objective of re-opening the 
channel that separates the southern end of Gualan Island from South Uist. The remaining 
high-impact measures proposed at low cost include taking active adaptation measures as 
recommended by CoastAdapt1, initiating a scheme for dune management for Gualan Island 
and the south coast of Benbecula, effective participation in coastal flood alert systems, 
using planning policy to determine the suitability or otherwise of sites for development 
through Flood Risk Assessment as well as participation in the development of long-term 
disaster recovery planning. 

                                                      
1 CoastAdapt was a transnational project led by Comhairle nan Eilean Siar and part funded by the EU Northern 
Periphery Programme. The Outer Hebrides was one of five pilot sites. 

 



7.2 Table 1: Hazard Management Options Matrix 
 
  

 HIGH IMPACT MEDIUM IMPACT LOW IMPACT 

Low 
Cost 

1. Adaptive management 
measures through 
recommendations by the 
CoastAdapt project 

2. Dune management scheme for 
south coast of Benbecula  

6. Encourage local residents to 
register for SEPA Floodline 
warning direct alert system  

4. Use planning policy to 
determine suitability or otherwise 
of sites for development through 
Flood Risk Assessment   

8. Participate in development of 
long-term disaster recovery 
planning  

3. Proactive and 
participatory approach by 
community to new Flood 
Risk Management 
legislation 

7. Strengthen community 
representation on the 
CoastHebrides ICZM 
Forum  

4. Undertake a Strategic 
Flood Risk Assessment 
(SFRA ) for the South Ford 
area 

5. Include an assessment 
of public roads susceptible 
to coastal flooding as part 
of the SFRA 

  

Medium 
Cost 

9. Beach replenishment scheme 
for Gualan Island 

   

High 
Cost 

10. Create opening(s) at least 
250 metres long in the causeway 
with bridged sections of 
carriageway 

    

 
 
7.3 Option 1: Adaptive management measures through recommendations set by the 

CoastAdapt project. 

 Low Cost / High Impact 

 Recommendation: Explore the low cost options having high or medium impact which have 
been identified by CoastAdapt. 

 
 Option 2: Dune management scheme for south coast of Benbecula 

 Low Cost / High Impact 

Recommendation: A Beach and Dune Management Plan should be developed for the area 
with appropriate measures designed to implement management practices such as dune 
restoration and control and management of public access. The aim of the Plan would be to 
establish a robust and sustainable dune system designed to slow the effects of erosion 
thereby increasing protection to the built assets located behind the dunes. The dune 
management scheme should be combined with the proposed beach replenishment scheme 
for Gualan Island. 
 
Option 3: Proactive and participatory approach by community towards new Flood Risk 
Management legislation. 

 Low Cost / Medium Impact 

 Recommendation: The Iochdar Flood Action Group and Stòras Uibhist should be invited to 
participate in the Outer Hebrides Local Flood Risk Management Advisory Group. 

  



Option 4: Use of planning policy to determine suitability or otherwise of sites for 
development through Flood Risk Assessment. 

 Low Cost / High Impact 

Recommendation: A Strategic Flood Risk Assessment (SFRA) should be prepared for the 
South Ford area. The SFRA should constitute a strategic overview of flood risk and should 
address key objectives listed below: 

(a) Collate all sources of flooding that may affect existing and/or future development within 
the study area; 

(b) Identify areas and probability of flooding in accordance with Scottish Planning Policy, 
the SEPA Indicative River & Coastal Flood Map, taking account of design sea levels for 
the Coastal Flood Hazard Map; 

(c) Recommend appropriate land uses within flood affected areas in relation to the Local 
Development Plan for the Outer Hebrides which take account of avoidance of flood risk, 
except in circumstances where development has to be located in a flood risk area for 
operational reasons, for example harbour use. 

(d) Recommend possible flood mitigation solutions that may be incorporated into the 
design (by a developer) in areas where flood risk has been identified as a possible 
constraint to future development, which would minimize risk to property and life should 
a flood occur. Arrangements for flood warning and emergency planning should be 
included and whether improvements can be made to existing measures. 

(e) The final SFRA should be a strong tool for steering development away from flood risk 
areas and for identifying more suitable areas for development as an alternative. 

 
Option 5: Assess the level of roads in areas vulnerable to flooding such as at Kilaulay. 

Low Cost / Medium Impact 

Recommendation: Include an assessment of the susceptibility of the public highway system 
to flooding as part of the proposed Strategic Flood Risk Assessment (SFRA) for the South 
Ford area. 
 
Option 6: Register for SEPA’s Floodline warning direct alert system. 

Low Cost / High Impact 

Recommendation: SEPA needs to do more to promote the Floodline Service and to find 
ways of increasing the number of people who have registered for the direct flood warning 
service. The WIEPCG are willing to assist, but it is the responsibility of SEPA to ensure that 
an effective flood warning service is delivered to the people most at risk. 
 
Option 7: Strengthen community representation on the Coast Hebrides ICZM Forum. 

Low Cost / Medium Impact 

Recommendation: Ensure that the Iochdar Flood Action Group participates fully in the work 
of the Coast Hebrides ICZM Forum. 
 
Option 8: Participate in development of long-term disaster recovery planning (CoastAdapt) 

Low Cost / High Impact 

Recommendation: The HISCG Recovery Guidance Document should be further improved 
specifically in relation to recovery from the impact of storms and flooding by: 

• identifying and transferring good practice from the ‘Long-Term Response to Natural 
Disasters’ report; 

• taking advice from the experience and expertise of the Scottish Flood Forum; and, 



• taking advice on flood insurance for properties in flood risk areas from the Association 
of British Insurers. 

Where possible a participatory approach should be adopted, e.g. by incorporating post 
disaster recovery from natural hazards into local flood risk planning. 
 
Option 9: Beach replenishment scheme for Gualan Island 

Medium Cost / High Impact 

Recommendation: A flood prevention / coastal protection scheme should be designed for 
Gualan Island, and should be combined with the dune management scheme for the south 
coast of Benbecula. The participation and support from Stòras Uibhist and the local 
community is seen as being essential in the preparation of such a scheme. 

A combined scheme for beach replenishment at Gualan Island and dune management on 
the south coast of Benbecula is likely to emerge as a flood prevention scheme under the 
Outer Hebrides Local Flood Risk Management District Plan which will be completed in 
2015. The scheme would then be submitted to the Scottish Government to go through the 
formal Flood Risk Management appraisal process. However, although 80% grant funding is 
available for approved schemes, there is presently a £2m project value threshold which a 
proposed scheme for the South Ford scheme is unlikely to achieve. Relaxation of the 
threshold amount could be possible but it would require representations to be made by the 
Comhairle, Stòras Uibhist, the local community, and other interested parties, to the Scottish 
Government and COSLA. These could be achieved through existing channels of 
communication, through the Local FRM District Plan Partnership, and through the Local 
Advisory Group. 
 
Option 10: Create opening(s) at least 250 metres long in the causeway with bridged 
sections of carriageway. 

High Cost / High Impact 

Recommendation: The model simulations indicate that increasing the size of an opening in 
the causeway leads to a reduction in the water that builds up to the west of the causeway 
during the simulation of the storm. Therefore, a larger gap in the causeway leads to less 
inundation around Iochdar and the south shore of Benbecula. 

From the results of the model simulations, a full depth opening of 250m length would have 
significantly alleviated the flooding experienced during the January 2005 storm. The overall 
length of opening would need to be increased if multiple openings are inserted into the 
causeway due to the flow experiencing greater friction from the sides. 

However, it recognised that the construction of a bridge or other means of opening(s) in the 
causeway would be of high cost and a full feasibility study including cost/benefit analysis 
would be required to be carried out if it is decided to investigate this option. 

 
 CONCLUSION 
 
8.1 An action plan, based on the conclusions and recommendations made by the Study report, 

should be prepared jointly between the Comhairle, Stòras Uibhist and Iochdar Flood Action 
Group or such group that can effectively represent residents of the South Ford area.  

 
8.2 The recommendations of the Study report provide lists of objectives and measures 

designed to reduce risk from future storms and flooding.  The best combination of actions 
should be agreed by the parties involved in order to achieve the objectives and to 
implement the measures. 

 
8.3 Many of the measures would be of low cost to implement and should be given priority. 

External funding will be necessary to undertake a scheme for the replenishment of Gualan 
Island and associated dune management on the south coast of Benbecula. Potential 
sources of financial assistance are to be investigated in particular with the Scottish 
Government. 
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